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08:30 - 10:00

Emergency Radiology

CC 117
Traumatic injuries (1)
Moderato r:
0. Pohlenz; Hamburg /DE

A-0001

Room A 08:30·10:00

Ultrasound

CC 116
Principles
Moderator:
R. Kubale ; PirmasensiDE

A-0003

RoomB

A. Organization and ergonomics of Imaging in the emergency environment
M. Wintermark. P. Schnyder; Lausanne/CH

Management of trauma patients relies on a simple but obvious concept: time is
life! This is a challenge to the emergency radiologist in his evaluation of the radi
ological admission survey of severe chest trauma patients, since the latter need
a quick and thorough survey of cranio-cerebral, cerv ical , thoracic, abdominal and
limb lesions.This article intends to review the architectural design and the man 
agement strate gies required to fulf ill this purpose. Whereas plain films and ultra 
sonography have precise but limited indications, MSCT shows an increasingly
preponderant role in the imaging evaluation of trauma pat ients , as demonstrated
through three examples (aortic, spine and cranio-cerebral trauma) . MSCT af
fords a comprehensive assessment of trauma patients' injuries and allows for
their categorization according to the sever ity of traumatic lesions. With respect to
the MSCT data volume. the emergency radiologists have to modify the strategies
in their exam ination reading and result transmission , with a growing role attr ibut
ed to two- and three-dimensional reconstructions. The emergency radiologist's
part is thus of prime importance in the management of trauma patients, and this
all the more so since development of interventional radiology affords alternative
therapeutic procedures to surgery. Trauma radiology, as well as emergency radi
ology on the whole , will assert itself as a consistent and thorough area of sub
spec ialization .
Learning Objectives:

t , To assess the modern imaging techn iques for the Initial evaluation ot mult iple
trauma patients .

2. To insist on the growing role of multislice CT (MSCT) and its practical reper
cussions on the emergency radiologist's work.

3. To describe the modern imaging algorithms for multiple trauma patients.

A-0002
B. Role of imaging in the management of the polytrauma victim
(conservative expectation)
C.D. Becker, P.A. Poletti; GenevaiCH

The routine use of c ross-sectional imag ing has had a tremendous impact on the
management of the poly trauma vict im. The role of US and CT are revisited with
regard to blunt abdominal trauma. Ultrasonography (US) is a rapid. flex ible screen
ing tool parti cular ly for the abdomen at admission. It is the modality of cho ice for
initial screening of patients with suspected abdominal hemorrhage and enables
to select hemodynamically unstable victims with severe hemoperitoneum for
emergency laparotomy. However, even in experienced hands , US is not suffi·
ciently reliabl e to rule out organ injuries.
CT not only enables a complete examination of the entire body during a single
examination but it is also currently unchallenged for the detection of blunt viscer
al injuries in the abdomen. CT has a high sensitivity for the detection of paren
chymal splenic and hepatic injuries. Injuries of the gastrointestinal tract may be
detected with good sensitivity provided that adequate examination technique and
careful diagnostic interpretation are combined. The value of CT-based injury grad
ing systems for predicting the outcome of conservative treatment rema ins un
proven . However, demonstration of direct vascular injuri es with CT, e.g. the
intrasplenic "contrast blush " sign may indicate a high likeli hood that conservative
treatment will fail . thus warranting angiographic embolization or surgery. Monitor·
ing of conservatively treated trauma victims by means of repeat CT studies ena 
bles early detection of a variety of delayed , clinically silent complications of trauma
e.g. posttraumatic biloma or bowel devascularization.
Learning Objectives :

1. To assess the impact of US and CT on management of blunt abdominal injU
ries

2. To be aware of the pros and cons of CT-based injury grading systems
3. To recognise the advantages of image-based monitoring of conservative treat

ment of blunt abdominal injuries
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A. Advances in US technology
M.~' , F.Tranquarts, D.H. Evans ", F. Lefevre ' , J.-M. Correas' ;
' Vandoeuvre-Ies-Nancy/FR, 2Tours/FR, "Leicester/Ul«, ' ParislFR

Significant advances have been recently introduced into various fields of tech
nology, taking advantage of the use of new piezoelectric materials and the large
diffusion of broadband transducers. Various types of modulation may be applied
to the pulse characteristics, using single pulse , multipulse or multiline techniques,
and result ing in improved spat ial reso lution and beller penetration . Non-linear
imaging uses the harmonics component, which is generated by tissues or by
contrast agents. Different moda lities can be used to separate harmonics from
fundamental bands of the received signal. New Doppler modes have been devel
oped , whilst greyscale flow imaging allows the simultaneous imaging of blood
flow and tissues. Compounding techniques improve the contrast resolution of
tissues and reduce artifacts. 3D techniques are now currently available, real-time
4D imag ing has been recently introduced. Elastographic imaging is still under
evaluation. but promis ing clin ical results have been shown . Recent release of the
DICOM specification has made the full integration of ultrasound to the PACS
systems easier. The contribution and the potential of ultrasound in patient man
age ment is still growing due to all these advances.
Learning Objectives:

1. To present the most sign ificant advances in the various fields of diagnostic
ultrasound.

2. To detail the various ways of emi/ing and modulating pulses, and build ing
ultrasound sequences.

3. To explain the basis of non-linear imag ing , and present some of its major
clinical applications.

A-0004
B. Interpretation of Doppler signals
N.~;Bordeau~FR

Combining colour and spectral data, the Doppler signal provides physiological
information about arterial and venous hemodynamics and anatomical informa
tion about vessel walls and their diameter. Good knowlsdqe of the Doppler tech
nique and specific training is required to achieve a high level of skill with accurate
and reproducible acqu isition and interpretation.Th e principles of the Doppler ef
fect and of the var ious Doppler techniques. such as cont inuous, pulsed or bi
dimensional sampling are beyond the scope of th is review. The purpose of this
course is to review the criteria of quality and the information content of spectral
and colour sampling and displays, and featu res of the main vascular diseases
such as arterial and venous thrombosis, ar terial and venous stenosis, A-V shunts,
and the steal phenomenon.
Learn ing Objectives:

1. Explain how to optimize technical parameters for adequate spectral and col
our samplings.

2. Describe the hemodynamic content of spectral waveforms and colour imag
es.

3. Present direct and indirect features of main arterial diseases.
4. Descr ibe normal and abnormal patterns of venous flow.

A-0005
C. Artefacts in sonography and Doppler
A.~; UppsalaiSE

The word artefact usually means components of the image that are generated in
the imaging process rather than being a cor rect representation of the structures
stud ied.They can be: not real, miss ing , wrongly placed or changed in size, shape
or brightness. The ultrasound artefacts appear because the actual sound beam
differs from the ideal beam assumed by the mach ine or as a result of the signal
processing. Whatever the cause of the artefacts it is important for everyone to
both recognise them and understand the mechan isms behind them so as to avoid



misdiagnosis, thus neither describing artefacts as pathology nor failing to detect
pathology in disguise which is possibly even more dangerous. The basic arte 
facts affecting all sonography and some of the ones particular to Doppler and
contrast ultrasound are discussed.
Learn ing Objectives :

1. To understand the basic mechan isms behind ultrasound artifacts.
2. To recognize situations when artefacts are likely to appear.
3. To recognize the appearance of the artefacts.

Most cotcre ctal cancer is derived from malignant transformation of an adenoma
tous polyp , a process that may take up to 10yrs for a 1cm adenoma. Most can 
cers are therefore large polypoid lesions and relatively easy to detect, with
sensitivities of > 85% for DCBE and> 95% for CT and CTC reported. However,
the morphology of the cancer may vary with the population being studied . CT is
acceptable in the frai l/elderly, but more detailed studies, such as CTC, are es
sential in groups such as HNPCC and colitics who may have small flat mali
gnancies.
Local stag ing was started by Dukes to give some indication of survival following
rectal cancer surgery. Pre-operative imaging is important only if it affects man
agement. Local resection, either endoscopically or trans-anally is suitable for small
T1NOtumours. Endosonography remains the opt imum method to determine tu
mour wall invasion, and is reasonably accurate for nodal involvement close to the
tumour . Miniprobes may be used endoscop ically and rigid probes for low rectal
lesions. Most rectal tumours are now treated by total mesorectal excision. Thin
section high definition MRI is the examinat ion of choice to demonstrate the rela
tionsh ip of the tumour edge to the mesorectum, and tumour infiltration of adja
cent structures or peritoneum, all indications for chemoradiotherapy prior to
excision. Developements in surgical and oncolog ical practice have made MRI an
essent ial component of pre-operative assessment for rectal cancer.
Learning Objectives:

1. Pathways for CRC development and the impact of these on imaging meth
ods.

2. Endosonography of rectal cancer - technique and interpretation.
3. MRI in rectal cancer - technique and interpretation .

A-0008

Room E2

A-0009

Moderator:
R. Arkun; izmir/TR

Musculoskeletal

08:30 - 10:00

RC 110
The foot and ankle

C. Follow-up and recurrence
A.Gulhrie;Leeds/UK

Learning Objectives:
1. To describe staging protocols for patients with colorectal adenocarcinoma.
2. To discuss the clinical value of each imaging technique in the detection of

distant metastases.
3. To report the results of comparative trials of spiral CT versus MRI with liver

specific agents in the detect ion of hepatic metastases.

30-40 % of patients with CRC will develop recurrent disease. Traditionally recur
rence is detected following the investigation of patients presenting with new symp
toms following curative surgery. Some patients and physicians find this
unacceptable and enter patients into post-operative surveillance programmes.
The aim of surveillance is to identify asymptomatic recurrences so further treat
ment can be initiated and survival improved. The assumption is that the early
detection of metastases or locally persistent tumour increases the likelihood of
curative treatment.
Theoretically a surveillance strategy could be devised to improve outcome on the
basis of an understanding of the biology of the disease, the sensitivity of investi
gations employed and effectiveness of therap ies available.
Few ranoomtsed trials evaluating surveillance have been performed .Most of these
studies show a trend towards increased survival in the intensively monitored
groups.These studies are too small to have sufficient statistical power but when
combined in a meta-analysis, earlier detect ion of recurrence and improved sur
vival is demonstrated.
Many questions regarding surveillance strategies remain open. The optimal meth
ods to maximise detection of curable recurrence are far from established. The
costs are likely to be high and the benefits to the overall CRG population small ,
but a few individuals will be cured and others will have their lives extended .
Learning Objectives:

1. An understanding of the principles of surveillance.
2. An appreciation of the evidence available that post-operat ive surveillance is

effective for colorectal cancer .
3. An appreciation of the strengths and weaknesses of potent ial strategies.

Room E108:30 - 10:00

A-0006

Abdominal and Gastrointestinal

A. Diagnosis and local staging of the primary tumor
C.1. E!aI.1rnm; Harrow/UK

RC 101
Imaging of colorectal cancer
Moderator:
J.-M. Bruel; Montpellier/FR

A-0007
B. Distant metastases
C. Bartolozz;; Pisa/IT

Careful staging of the disease is a key aspect for establishing patient's prognosis
and planning an appropriate treatmen t. Tumor staging is based on imaging ex
aminations in combination with clinical and laboratory findings. Special attention
has to be focused on detection of hepatic and pulmonary metastases. In fact ,
patients with limited liver or lung involvement can experience a substantial im
provement in long term survival if the lesions are suitable for surgical resection or
percutaneous ablation. A 5-year survival rate of approximately 20-40 % and a 5
year diseas e-free survival rate of approx imately 20-25% can be expected in pa
tients with liver metastases who successfully underwent resection as compared
to 0% in the untreated patients. Knowledge of Ihe exact number and location of
hepat ic metastatic lesions is therefore crucial for selecting the most appropriate
treatment and planning the full extent of the intervention. While US is widely used
as first-l ine examination. spiral CT or MRI are needed for accurate pre-treatment
assessment. MRI has an edge over CT, as tissue-specific MR contrast agents,
including hepatobiliary agents and reticuloendothelial system-targeted iron ox
ide parti cles, improve detection of tiny lesions. Spiral CT, however, is the modality
of choice for evaluating extra-hepatic abdom inal disease as well as pulmonary
involvement. PET is also a promising technique for detecting distant metastases,
but further investigation and standardized protocols of image acquisition and in
terpretation are necessary before this method can be widely used.

A. Normal anatomy
A.H. Karantanas; Larissa/GR

Imaging of the foot and ankle presents considerable challenges because of the
complex anatomy and diverse pathology of the area . Magnetic resonance imag
ing (MRI) has influenced the way physicians approach the various disorders due
to its inherent soft-tissue contrast and the multiplanar imaging capability. Distinc
tion of normal from disease is one of the principal tasks in MRI interpretation of
the foot and ankle disorders. Correct positioning along with the right choice of
coils is important. The pulse sequence application should be optimized against
the specific clinical problem. Familiarity with normal anatomy, normal variants
and pitfalls in the foot and ankle area is crucial for accurate diagnostic analysis of
the MR images. In addition, techn ical advances in MR imaging have improved
our ability to understand many pathologic condit ions over the past 10 years. MRI
is an excellent tool for evaluat ing osseous abnormalities as it is complementary,
and often superior, to plain radiographs and CT. MRI is the method of choice for
studying the ligaments, tendons, muscles, cartilage, retinacula and bone mar
row.
Learning Objectives:

1. Describe the patient position ing, the coil selection and the optimization of
pulse sequences

2. Learn how to recognize the various artifacts and how to treat them
3. Describe the normal MRI anatomy of the ligaments, tendons, muscles, reti

nacula and osseous structures and learn the optimized imaging plane for
each of them

4. Learn the normal variants and pitfalls

mSCDEFG 9



A-0010
B.Tendons and ligaments
M. Zillllilli;Zilrich/CH

3. To recogn ize the inflammatory pattern of degenerative and microtraumatic
diseases

4. To recommend local steroid inject ions

A-0013
B. Staging CT and MR
M. ZQmpatorj' , G. Battista ", R. Canini'; 'Parma/IT,2Bologna/IT

The past few years have witnessed an explosion of new technologies for the
evaluation of lung cancer.
Helical CT has become the standard examination. Virtual broncho scopy with
multidetector-row CT. CT fluoroscopy with guided biopsy and MR imaging are
also routinely available .
The incorporation of FOG-PET into the work-up algor ithms of patients with soli
tary pulmonary nodule or into the staging process of patients with lung canc er is
probably cost-effective.
FOG-PET may soon become a critical component of the evaluation of lung cancer.
In our view. CT and FOG-PET (hybrid machines or fusion post-p rocessing) are
complementary.
It is not yet clear if whole-body PET could stand alone as the initial examination .
Increasing knowledge of the molecular biology of lung cancer (for example , ang
iogenesis) allows us to better understand the disease and predict the outcome
for survival.
In this highly complicated and rapidly changing situation, a re-appraisal of the
strengths and limitations of the anatomical imaging methods (particularly CT and
MRI) is probably worthwhile.
Learning Objectives:

1. To discuss the main indications for CT and MR in the evaluation of suspected
or confirmed lung cancer .

2. To understand sensitivity and specificity of imaging methods in the staging
process.

A. Early detection
S. Diederich: Dilsseldod/DE

Lung cancer is the leading cause of death from malignancy. When detected by
symptoms overall 5-year-survival is less than 15%. If detected at early - usually
asymptomatic - stages prognosis is far belter, e.g. in pathologic stage IA non
small cell lung cancer 5-year survival exceeds 70%.
The risk of developing lung cancer is strongly associated with inhalat ion of carci
nogenic substances particularly cigarette smoking .Therefore, screening programs
are focused on active or former smokers .
In the 1970's randomized screening studies using sputum cytology and chest
radiography screening in smokers failed to show reduction of lung cancer morta l
ity.Therefore, these techniques were not recommended for lung cancer screen
ing.
Computed tomography has a higher sensitiv ity for small pulmonary nodules - the
most common presentation of early lung cancer - than chest radiography even
with significant dose reduction , suggesting low-dose CT as a screen ing tool.
In clinical practice most small pulmonary nodules demonstrated by CT are be
nign . Therefore. in a screening setting both reliable detection and non-invasive
classification of nodules are important.
Recent non-randomized studies using low-dose CT in smokers demonstrated
many small . early stage lung cancers with a low proportion of invasive proce
dures for benign lesions . The design of these studies did. however, not allow
assessment of the effect on mortality from lung cancer . Therefore, prospecti ve
randomized trials are awaited before general recommendation for CT-screen ing
for lung cancer can be made.
Learning Objectives:

1. Epidemiology and prognosis of lung cancer
2. Results of screening programmes with sputum cytology, chest radiography

andCT

MR imaging , ultrasound and tenography can playa key role in the evaluation of
tendon and ligamen t lesions of the symptomatic foot. Diagnost ic efficacy is opt i
mized by tailoring the examination to a given problem. Cases are presented to
show the effectiveness of magnetic resonance imaging, ultrasound and tenogra 
phy in different clinical situat ions .
Lesions of the peroneal tendon . tibialis anterior and posterior tendon can be di
agnosed with high accuracy on MR images. They are evaluated preferably by
angled axial MR images perpendicular to the long axis of the tendon. The MR
criteria for tendon lesions are signal and caliber changes. The knowledge of the
location and diameters of each tendon are important for diagnosis of tendon le
sions. The mean diameter of the posterior tibial tendon is twice the diameters of
the flexor digitorum and flexor hallucis longus tendon . Lesions of the Achilles
tendon are evaluated preferably by ultrasound . Ultrasound of the Achilles tendon
is useful for diagnosis and outcome prediction .
The diagnostic value of MR imaging for medial and lateral collateral ligament
lesions is high. Several MR features can be detected after ankle sprain: One or
two ligament ous lesions, bone bruises . soft tissue swelling . haematoma and fluid
accumu lation within the tendon sheaths. However. MR assessment does not al
ter the clin ical outcome of ankle sprain .
Learning Objectives:

1. To understand the relevance of various abnormal imaging findings in tendon
and ligamentous lesions of the foot and ankle .

2. To choose the most suitable imaging method for tendon and ligamentous
lesions of the foot and ankle .

A-0011
C. Arthritis
A. Chevrot , J.-L. Drape; Paris/FR

Imaging tools used are: Mainly standard X-ray sometimes reconfirmed by US.
scintigraphy. CT scan . MRI.
Rheumato id arthritis usual pattern occurs in 50 year old female. One observes a
symmetrical involvement, focalised osteoporosis. global narrowing of the joint
space (MTP) destruction (5th MTP. head IP of the big toe). calcan eus bursit is .
One notices progressive stages: 1. narrowing of the joint space; 2. small subchon
dral cysts and erosion; 3. bone lysis and dislocation ; 4. total amputation . Cal
caneus involvement. frequent, is located to the preachilleus bursa. US could
demonstrate synovial, tendon sheath , bursa , joint effusions, associated or not
with tendon tears . CT scanner allows bilateral study of sub talar joints and ten
dons. MRI demonstrates synovial effusions, tendinopathies and bone lesions.
SPAaffects young adults with HLA b27+. Symptoms include synovitis, enthesopa
thies, ankylosis. resistant heel pain due to calcaneus periostitis and posterior
hyperostos is.
Psoriasis has a non symmetrica l pattern , simila r to SPA with hyperostosis of the
distal phalanx. destruction. const ruction , lysis. ankylosis. occuring in distal IP
joints as well as distal phalangeal lysis.
Related to SPA and psoriasis one retains : PPP (Plantar Palmar Pustulosis) also
known as SAPHO.
Reiter's disease occurs in young adults with HLA b27+ . Symptoms include :
urethritis, uveitis. polyarthritis (big toes. calcaneus ). leading to extensive destruc
tion.
Gout is common in males with hyperuricemia. One observes big toe involvement
(acute onset ). chronic disease, sub calcaneal spurs , t ibial spurs , tophus (well
circumsc ribed cystic lesions), contrasting with lack of osteoporosis.
Chondrocalcinosis (pseudo gout ) rarely involves the foot. It gives tend inous and
chondral calcifica tions. erosive arthropathies located in the MTP joints and cal
caneitis,
Different ial diagnosis must be made with the random inflammatory pattern of non
inflammatory articular diseases. such as:degenerative disease. osteochondritis.
stress fracture , transient osteoporosis. tumor (Osteoid osteoma . Chondroblasto
mal , infection (microorganism diseases).
Treatment includes steroid local intra articul ar inject ion which must be performed
under arthrographic guidance by an expert radiolog ist.
Learning Objectives:

1. To describe the specific patterns of general inflammatory articular disease
involving the foot

2. To understand that general inflammatory articular diseases produce synovi
tis and/or enthesitis

08:30 • 10:00

Chest

RC 104
Lung cancer diagnosis and staging
Moderator:
A. Voloudaki; Iraklion/GR

A-0012

Room F1

10 F G



3. To compare the different methods used in lung cancer staging and to develop
an algorithm for lung cancer stag ing.

A. Atherosclerotic carotid diseases
J.-P. Pruvo ; Lille/FR

Doppler sonography is a valuable screening method which provides morphologic
and hemodynamic data. However, it remains operator-depend ent and needs an
other non-invasive technique. In this respect, gadolinium·enhanced MR angiog·
raphy is a useful tool allowing a large imaging volume in a short acquisition time.
This provides angiographic images similar to those obtained with conventional
angiography. By combining duplex sonography and MR angiography, conven
tional catheter angiography may be avoided in most patients.This constitutes the
most reliable strategy to investigate carot id bifurcations before treatment.
Carotid stent ing seems to be a promising therapeutic approach. A thromboem
bolic event is the main risk related to this technique and occurs in about 5 to 10%
of cases despite preventive treatment by aspirin and anticoagulation. Cerebral
protection devices have been proposed to reduce this risk but no formal conclu
sion may be advanced . Other complications such as hypotension, bradycardia,
spasm and hyperperfusion syndrome have been reported.
In the follow-up of patients treated by carotid stenting , a restenosis occurs in
about 10% of cases due to a myointimal hyperplasia. In this context, duplex soncq
raphy or spiral CT angiography may demonstrate the patency of the stent where
as a signal loss at the level of the stent is usually observed on MR angiograms
because of susceptibility artifacts.

A-0014
C. Staging with PET and PETtCT
G.K. von Schult hess. H.C. Steinert; ZiJrich/CH

PET in NSCLC is the best imaging modality for Nand M staging in FDG avid
tumors , which amount to > 95% of NCLC. Recent data indicate that PET is able
to critically alter the tumor stage in around 20% of patien ts, avoiding unneces
sary surgery. This suggests that PET in these patients is cost-effective.
In N staging , PET is able to identity the presence or absence of macroscopic
tumor involvement of lymph nodes down to sizes of 5 mm, information unobtain
able with CT. Presence of contralateral focal FDG uptake should prompt histolog
ical evaluation as inflammation has to be excluded before the patient is classified
inoperable.
In M staging, PET is very sensitive , identifying distant metastases obviating us
ing other focal or extended staging modalities like CT, ultrasound and bone scan
ning. An excepti on are symptoms suggesting brain metastases.
The value of PET is limited for T staging . Classifying a pulmo nary nodule can be
achieved with PET, but neither sensitivity nor specific ity is high enough to avoid
further evaluation .
PET has a limited role in T staging . This capability seems to be extended with
PETtCT, where tumor infiltration of the chest wall and tumor within atelectasis
can be documented . Early results using PETtCT also suggest that this modality
is more sensitive and specific than PET, CT and PET + CT, as lesion character
ization is greatly aided. Addition of CT contrast media at the end of PETtCT will
provide an oncolog ic one-stop-shop examination .
Learning Objecti ves;

1. Understanding the benefits and limitations of PET in staging NSCLC with
regards to staging capabilities for Nand T staging

2. Understanding benefits and limitations of PET in NSCLC with regards to T
staging and the classification of pulmonary nodules.

3. Understanding the value of PETtCT in improving T staging capabilities of
PET

4. Understanding the decisive elements which make PET/CT more sensitive
and spec ific than PET, CT and PET+CT, making PET/CT the future one-stop
shop oncologic staging examina tion in NSCLC

The clinical manifestations of intracran ial AVMs are hemorrhage, epileptic sei
zures , and sensory, motor, and/or cogn itive def icits . The sign ificance of these
symptoms will depend on the angioarch itecture, topography, and size of the AVM.
In terms of angioarchitecture, AVMs take the form of three types of shunts :

- arteriolo-venular shunts : multiple direct connections between small arteries
and small veins without any intervening capillary bed (nldus)

- arteriolo-venous shunts : direct connection of multiple arterial feeders into a
common venous drainage (e.g. dural fistula)

- arter io-venous shunts ; direct communication between an artery and a vein,
both generally being large vessels (direct arter iovenous fistula) .

Shunts may be isolated or associated.
Treatment:

Surgery (superficial AVMs or AVMs in non-eloquent brain areas)
- Radiosurgery (AVMs < 2.5 cm with reduced flow)
- Embolization (curative or in combination with another treatment modality)

Embolization results :
- Curative > 80% of cerebral AVMs < 2.5 em

Curative> 20% of cerebral AVMs > 2.5 and < 6 em
Curative < 10% of cerebral AVMs > 6 em
Curative> 80% of intracranial dural fistu las

When complete embolization is not possible , it may still be used to decrease the
size of the AVM and reduce blood flow in the AVM, allowing the residual AVM to
be treated by surgery or radiosurgery.
Morbimortal ity ;
5 - 10% temporary morbidity
2 - 4% permanent morbidity
1 - 2% mortality
The indications of treatment for an AVM needs to be based on str ict selection
criteria and to take into account:

Patient history
AVM angioarch itecture, topography, and size
Seriousness and course of symptoms
The medical team 's exper ience

Learning Objectives:
• Teach the symptoms most commonly caused by intracranial AVMs.
• Furnish a classification of AVMs accord ing to the angioarchitecture of the

shunts.
• Specify the different treatm ent modalities available.
• Show the different embolization methods and the indications for each.
• Descr ibe the potent ial ities and constra ints of endovascular treatment.
• Present results for multidisciplinary treatment of this type of entity.

Four types of vascular arter iovenous shunts of the spine can be distinguished
according to their anatomic locations and venous drainage:

paraspinallesions are located outside the spine but can produce neurologi
cal symptoms because of direct cord compr ession , venous myelopathy, in
tradural hemorrhage or arterial stea l.

- extradural lesions drain both extradurally in the epidural plexuses, and intra
durally.
dural shunts are located in the dura and drain towards spinal cord veins pro
ducing a venous ischemia and progress ive neurological symptoms.
intradural shunts are located onlin intradural nervous structures (nerve roots,
filum, cord) .They can be either fistulas or niduses , multiple or focal, belong to
genetic hereditary or non hereditary disorders with metameric links.

Analy sis of these lesions will be made by MRI and angiography which still re
mains the gold standard for evaluating their angioarchitecture. Better understand
ing of the morphological and biological behaviour of the disease, of the
microvascular anatomy of the spinal cord, due to to microcatheter Improvements,
now gives satisfactory anatomo-c1inical results at long term follow-up in most of

C. Vascular malformations of the spine
G.~;Sumsne~FR

A-0017

Learning Objectives:
1. Basic concepts of non- invasive techniques for imaging carotid stenosis
2. Technical aspects of the carotid stenting
3. Advantages and limitations of the carotid stenting
4. Imaging findings in pat ient follow-up after carotid stenting

A-0016
B. Vascular malformations of the brain
A.~;Madr id/ES

Room F2
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Diagnostic and therapeutic approach
Moderator:
E.M. Laasonen; Tampere/FI
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the spinal cord arteriovenous shunts treated by embolization, with no bleed or
rebleed when treat ment is felt completed, and with a low morbid ity even when
embolization is performed via the anter ior spinal axis. The results of endovascu
lar management can compare favourably with surgery for the same kind of le
sions .
Learning Objectives :

1. To comprehend the different types of vascular diseases that can involve the
spine and spinal cord

2. To understand the role of interv entional neuroradiology in their management

06:30 - 10:00 RoomG

tion in practice viable. Current programs for recogn ition of masses and asymme
try perform less well.
By integration of CAD in a dedicated workstation , soft copy reading of digital
mammograms becomes possible under screening conditions.
CAD and soft copy reading is expected to have a major impact on the perform
ance of the radiolog ist in breast cancer screening. This may lead to a further
reduction of breast cancer mortality.
Learning Objectives:

1. Soft copy reading of digital mammograms is only possible when radiolog ists
can rely on CAD for the detection of microcalcifications.

2. CAD can also play an important role in helping radiologists with the interpre
tation of mammographic abnormalities.

A-0020
C. Contrast enhanced mammography
C. Marx; JenaiDE

A. Vascular anatomy, radiation dosage and protection
J.-P. Pelage ; ParislFR

The main blood supply to the fibroids is provided by the uterine arteries. In 60%
of cases , the uterine artery is a branch of the anterior division of the hypogastric
artery. Fibroids have a unique blood supply with a hypervascular peripheral leash
of abnormal vessels and relative central hypovascularity allowing for their pro
pens ity to infarct. The per ifibroid vascular plexus composed by arteries with a
diameter of 500 to 900 urn is a logical target for uterine artery embolization (UAE).
The ovarian arteries originating from the infrarenal abdominal aorta may prov ide
blood supply to fundal fibroids . Radiolog ists should also be aware of the anato 
mosis between the uterine artery and the ipsilateral ovarian artery.This anasto 
mosis may account for nontarget ovarian embolization associated wi th
ameno rrhea. The uterus and the ovaries are in the direct path of the radiation
beam throughout UAE and cannot be shielded . With operator experience and
careful technique including pulsed fluoroscopy and limited use of magnified and
oblique projections, UAE can be performed at radlatlon exposures comparable to
those used in routine diagnostic studies.

Conventional mammography is the most important method of breast cancer de
tection. Most relevant limitation of dense breasts is a decreased contrast of healthy
breast tissue and dense malignant lesions .This lack of contrast very frequently
causes additional examinations such as ultrasound and magnetic resonance
mammography (MRM)-examinations in order to clarify lesion characteristics.
Digital mammography offers a new imaging dimension in breast cancer diagno
sis due to increased image quality, decreased radiation exposure , the option of
postprocessing and tho ability of dynamic calculations including dynamic sub
traction .
It is well known from highly sensitive dynamic breast MRlthat kinetic character
istics of malignant breast lesions are strongly influenced by tumor neoang iogen
esis .These experien ces and the new techn ical potential of mammography justify
the use of contrast enhancement in mammography. Using this new modality and
option , a better differentiation between malig nant and benign lesions can be ex
pected by taking into account the addit ional kinetic information. Possible current
application modes as well as exist ing technical limitat ions will be explained.
Learning Objectives:

1. To learn the technical principles underlying contrast enhanced mammogra-
phy.

2. To become familiar with the cou rse of examination.
3. To present the curre nt state-of-the-art imag ing .
4. To address diagnostic diff iculties and technical limitations of this new meth

od.
5. To give an outlook on further developments and perspectives.

Room H
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Uterine fibroid embolization

A-002l

Moderator :
to be announced
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Breast

RC 102
Detection and diagnosis of breast cancer with
mammography
Moderator:
E. Azavedo; StockholmlSE

A-001Y

A. Problems in finding breast cancer
R. Chersevani, D. Macorig ; GoriziailT

State -of-the-art mammography is still the best diagnostic modality to diagnose
breas t cancer in the early, asymptomatic phase . Unfortunately this is not true for
all situations, and sensitivity may be quite tar from the optimistic 100%.
Problems in finding breast cancer may relate to poor quality mammography or to
unprepared operators. The solut ion is strict qual ity controls, with the coope rative
work of dedicated radiographers and radiologists. Nevertheless pitfalls in mam
mography interpretation are a real ity.
Subtle signs are represented by low density lesions, asymmetric densities, le
sions visible on only one view, lesions that may become less apparent on spot
compression views, lesions that show a slow if no change in time.
Some cance rs are not visible because of the type of growth (i.e. invasive lobular
carc inoma), or because their morphology is simulating a probably benign con
dition.
Breast density is a well known factor that decre ases conspicuity of lesions that
do not calcify nor cause distors ion, so clinical and ultrasound findings have to be
taken into account.
Interpreter oversight along with perception and interpretation errors are another
cause of "false negative" diagnosis.We must be aware of satisfaction diagnosis
and always check for more findings after the first evident diagnosis.
Excess ive workload, consequent fatigue and lack of attent ion are other causes
of perception errors .
A lost cancer must be avoided, not only for prognostic outcomes, but for the false
reassurance a woman receives with a negative diagnosis, that may cause a real
diagnostic delay.
Learn ing Objectives:

1. Toget accustomed to all the different situations in which mammography shows
a lower sensitivity in detecting breast canc er, but also to the conditions of
interpretation ptitfalls.

2. To become familiar to alternative diagnostic tools , and understand that breast
diagnosis may rely on integration of different modalities.

3. To understand that patients must be informed about pitfalls in mammogra
phy.

B. Computer aided detection
J.H.C.L. Hendriks; NijmegenlNL

The introduction of breast cancer screening in many European countries had a
major impact on the technical quality and the quality of the posit ioning technique.
However despite intensive training programmes and certification of radiolog ists ,
recent studies in the US as well as in Europe indicate that 20·30 percen t of the
breast cancers could be detected earl ier, if film reading was optimal.
Techniques developed in computer vision and automated pattern recognit ion can
be applied to assist radiologists in reading mammograms. With the introduction
of direct digital mammography this will become a feasible approach. This may
increase the sensitivity and specificity of screening programs and it may avoid
the need for double reading. Programs for detecting microcalcification clusters
and stellate lesion s have reached a level of performance which makes applica-

12 mBCD E F G



A-0025
B. Haemodialysis access interventions: AV shunts and grafts
L. Turmel-Rodrigues; Tours/FR

PTA: Haemodialysis fistulae and grafts are made to be punctured and must be
used for introduction of dilation catheters. High pressure balloons with bursting
pressures over 25 atmospheres can be necessary to abolish the waist.
Stents: Stents must not obviate further surgery. Only self-expandable stents must
be used. Stent diameter must be 1 to 2 mm greater than the diameter of the
vessel. The main indications are:
acute dilatation-induced rupture and elastic recoil. More controversial indications
are early recurring stenoses « 4 months) and venous aneurysms.
Thromboaspiration: Whatever the thrombectomy method used, percutaneous
declotting of a thrombosed fistula or graft is performed after placement of 2 intro
ducers in a criss-cross fashion.
Thromboaspiration is performed through a 6 to 9F large lumen catheter which is
pushed on contact with the thrombus. Aspiration is created through a 50 cc sy
ringe while the radiologist progressively pulls back the catheter with rapid back
and forth movements in order to strip the vessel wall and detach clots. It may be
sometimes difficult and time-consuming. However which other cheap technique
does really remove clots from the patient and which other technique achieves
better results? In summary which technique today is more cost-effective?
Learning Objectives:

1. How to choose the best route and balloon size for each stenosis.
2. When to place a stent or not.
3. To realize that expensive devices or drugs do not perform better that cheap

methods.

Indications for long-term venous access are increasing and insertion of a tun
nelled central venous catheter is one of the most frequently requested radiolog
ical procedures. Perhaps the largest group of patients requiring a long-term venous
catheter are those with malignancy who require systemic chemotherapy, blood
products and repeated blood sampling over a prolonged period. Others include
total parenteral nutrition, bone marrow transplantation, acquired immunodeficiency
syndrome who require long-term chemotherapy and patients requiring long-term
dialysis catheters.
Tunnelled catheters were initially inserted in operating theatres by surgeons but
there has been a gradual trend in many centres towards their placement by radi
ologists for financial and clinical reasons.
There are a wide variety of available devices including tunnelled catheters, im
plantable ports and peripherally inserted central catheters (PICCs). The usual
site of venous access for most devices is the internal jugular vein or the subcla
vian veins. In patients with access problems when these routes are not available
alternative approaches have to be considered. This workshop will focus on the
method of insertion via collateral veins in the neck and the use of external jugular
veins, femoral veins, the inferior vena cava and hepatic veins. Relative advantag
es and disadvantages of these routes will be discussed and the incidence and
management of complications.
Learning Objectives:

1. To understand the different routes of central venous access if the subclavian
and internal jugular approaches have already been utilised.

2. To become familiar with the techniques of alternative method of access via
collateral veins in the neck, external juqular veins, femoral veins, the inferior
vena cava and hepatic veins.

3. To comphrehend the relative advantages and disadvantages of these routes
and the incidence and management of complications.

Room I

Venous access interventions
Moderator:
G.Kauffmann;HewelliergiDE
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Video-Workshops on Interventional Radiology
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A. Alternative routes for central venous access
A. Watkinson; London/UK

A-0023
C.Technique and results
L. Lampmann; Tilburg/NL

Uterine artery embolization (UAE) differs from uterine fibroid embolization (UFE).
Instead of blocking both uterine arteries in UAE more sophisticated so-called
targeted embolization techniques have become the standard lately.
In other words the purpose is to achieve blockage of the fibroid end-arteries and
preserving uterine myometrial vasculature as well as possible ovarian anasto
moses.
The single puncture together with the Waltman loop technique or the bilateral
puncture technique can be utilized, each with its advantages and risks.
Different embolic agents in multiple sizes can be applied each with its own rational.
In the case of proper indication protocols success rates of approximately 85%
can be achieved with patient satisfaction figures even higher depending on the
initial complaints.
Learning Objectives:

1. To learn the principles underlying the techniques used by interventionalists
in (super)selective catheterization of both uterine arteries.

2. To become familiar with problems during selective catheterization and how to
handle these difficulties.

3. To understand the impact of different embolic agents, the theories behind
appropriate sizing and calibration in targeted embolization.

4. To comprehend after-care protocols and follow-up as well as describing re
sults.

A-0022

Precise knowledge of the normal vascular anatomy of the female genital tract
should be a priority for the safe performance of UAE. Radiologists should adjust
their technique to minimize radiation exposure associated with UAE.
Learning Objectives:

1. Describe the main anatomical variations relevant to uterine artery emboliza
tion.

2. Recognize when an anatomical variant is present and be familiar with rele
vant management options.

3. Describe radiation exposure during embolization and learn all measures to
minimize the radiation dose.

B. Patient selection, pain management and aftercare
TJ. Kroencke;BerHn/DE

Uterine fibroid embolization (UFE) has emerged as an effective treatment for
women with symptomatic leiomyomata of the uterus. Proper patient selection is
based on clinical evaluation and imaging studies. During patient evaluation a
gynaecologist should be regularly involved. Fibroids cause a variety of symp
toms which must be differentiated from those of other pelvic pathologies. Contra
indicating pathology such as GU infection and malignancy must be ruled out.
MRI is superior to US for the evaluation of fibroid disease. MRI allows one to
assess fibroid burden, exact location and size of individual fibroids, perfusion
and vascular supply. Knowledqe of these parameters, the clinical history, advan
tages and disadvantages of treatment options (medical, surgical, ablative, UFE)
are essential. Patients should be informed about post-embolization syndrome
and pain management in advance. Pain after UFE may be severe, particularly in
the the first 12-24 hours and an appropriate drug regime is important. Severe
post-embolization syndrome, late infection or expulsion of necrotic fibroids may
necessitate readmisson. Aftercare instructions and a contact address for fast
recall should be provided upon discharge from hospital.
Learning Objectives:

1. To understand the indications for UFE and become familiar with treatment
alternatives.

2. To understand the importance of clinical evaluation and pre-interventional
imaging.

3. To learn about side effects and complications of UFE and how to treat them.
4. To understand the value of interdisciplinary cooperation for patient selection,

pain management and aftercare.
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A-0026
C. Haemodialysis access interventions: Central venous stenting
D. Vorwerk; Ingo/stadt/DE

Stents have been used in hemodial ysis fistulas and grafts for almost 10 years.
Their range of indications is wide from insufficient balloon angioplasty, occlu 
sions , venous dissections to venous rupture following angioplasty.
In an acute phase, stents are helpful to solve the actual problem and maintain
patency of the fistula. Over time, patency, however, is limited and not much better
compared to balloon angioplasty alone.
Nevertheless, stents are helpful in solv ing otherwise desperate situations.The ir
use should be limited to the upper arm and central veins since small diameters
have a higher tendency for reobstruction.
In the central veins, their use allow immediate reopening of the outflow tract, help
to reopen occlusions as well as stenotic segments but also have a high tendency
for reobstruction.
Learning Objectives;

1. Different techniques to overcome a central obstruction.
2. Video demonstration of stent placement.
3. Complication management.

In the last several years we have been overwhelmed through the Internet by new
ideas and concepts surrounding the spectacular development of Internet busi
ness in general and medicine in particular. Healthcare is becoming one of the
hottest tickets on the Web.
Progress in computer technology and information management will impact many
fields in radiology, such as:

Technical ; MRI, fusion of techniques CT/PET
Radiology practice ; Computer Aided Diagnosis, virtual radiology
Organisational: speech recognition , workflow management. telemedicine,
24hrsl7days
Internet: Web applications. e-commerce, ASP
Scientific: multicenter trials , outcome analysis studies, data mining
Education : www, Continuing Medical Education (CME)

Learning Objectives:
1. What are the significant ICT developments in radiology?
2. To realize how ICT will change radiology in the near future.
3. Changing role of radiologists by using the Internet and information manage

ment.

A-0029

The health care del ivery system is in the need of fundamental change . Many
patients , doctors, nurses, and health care leaders are concerned that the care
delivered is not, essentially, the care we should receive .
Although growth in clinica l know ledge and technology has been profound , many
health care settings lack elementary levels of automation to supported clinical
decision making.
Central to many IT applications is the automation of patient-specific information .
A fully electronic medical record, including all types of patient information, is not
needed to achieve many, if not most, of the benefits of automated clinical data.
II is an increasing recognition among both radiologist and clinicians that the most
important product of radiology is the added value to images when transferred to
the clinical scenario.
Radiology is well positioned through the use of new technologies to respond to
the pressures of time compression in the care process delivering structured in
format ion to final report availab ility. It is important to recognise that the filmless
radiology department is only an enabling component of this much larger goal that
requires both new technology and new practice cullure to achieve.
Radiologists must now fundamentally become a partner leadership of this proc 
ess: rethink the approach to image management and distr ibution , promote inte
gration information and take advantage of new technology made available through
the development of e-net technologies.
Learning Objectives;

1. Discuss the impact of IT in health scenario from the radiology focus.
2. Describe the levels of change in radiological environment.
3. Recognise key factors in the process .

C. Practical approaches to hospital wide integration problems
E. Bellon: Leuven/BE

In the real world different computer systems each support only part of the overall
process, and the information is scattered over different sources. We need inte
gration technology as well as standards to enable these systems to cooperate to
offer a reasonably integrated view of the information and overall workflow sup
port.
One purpose of this presentation is to briefly visit ' traditional" standardization
initiatives such as HU7 , DICOM and IHE (see RC 805), but without discussing
them in detail. The main purpose here is to give an understanding of the limita
tions of these standards that focus on exchanging information between subsys
tems . A first problem is that there is only a small subset of information on which
there is common agreement (and this is not solved by technology such as XML).
A second problem is that this is about "back office" integration between computer
systems , while users expect also integration at the desktop.
A second purpose of this presentat ion is to go into 'front off ice" integrati on. A
related nolion is that of "component systems". Technological aspects are situat
ed (briefly again) and the possibilities are illustrated using our overall medical
record and clin ical workstation in which PACS and other modules have been
tightly integrated.
A third purpose of this presentation is to illustrate that, with current computer
technology, it is often more easy to integrate using "technological standards"
than using standards such as HU7 . Web technology is one example .This does
not at all make standards obsolete, but one should be aware of other possibilities .
Learning Objectives:

1. To be able to understand buzzwords about standardization and integration.
2. To understand limitations of current standards and technology.
3. To get an initial feeling of possib ilities and difficulties in integrating computer

systems.

08:30 - 10:00
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Information management in radiology
Moderator:
R.A. Meull; Lausanne/CH

A-0027
A.What a radiologist expects from information technology (IT)
L.Donoso:SabadeU/ES

RoomK
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Non invasive imaging of peripheral arteries
Moderator:
D.A. Kelekis; Athens/GR
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A-0028
B. Economic and organizational impacts
F.H. Barneveld Binkhuysen: Amersfoort/NL

Information and Commun ication Technology (leT) and Internet are changing our
world dramatically.The question arises : what does this mean for radiology, what
is changing in radiology, why is it changing , how will it change? More important:
what impact can we foresee for radiology in terms of economics and organization?
More than in most other medical disciplines the progress in radiology has been
possible by the use of computers. This was mainly due to the progress in compu
ter technology. Nowadays the focus Is on information management using ICT and
Internet. It is a change from management of data to the management of processes.

A-0030
A. CT angiography
D. Fleischmann; Stanford, GAlUS

This course will first address the adequate selection of peripheral eTA acqu tsi
tion and reconstruction parameters for 4-,8-, and 16-channel multiple detector
row CT (MDCT). Contrast medium injection strategies have to account for the
fact that patients with peripheral arterial occlusive disease (PAOD) tend to have a
shallow, delayed arterial enhancement response . Furthermore, complete opaci
fication of the entire peripheral arterial tree may require up to 35s. High initial
iodine administration rates (biphaslc injections) or an increased scanning delay
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A. Information and caring policy for pediatric X-ray department of Astrid
Lindgrens Children's Hospital
L. Vermin; Stockholm/SE

procedures. This will be demonstrated during the presentation by discussion of
typical cases. Flow charts on the diagnostic work-up will be demonstrated includ
ing Doppler pressure measurements, color duplex ultrasound, CE-MRA and DSA
adjusted to dillerent clinical situations. The clinical role of vascular imaging pro
cedures is discussed from an interventionalist's point-of-view.
Learning Objectives:

• About the clinical role of invasive and non-invasive imaging in arterial dis
ease

• How the clinical symptoms influence the diagnostic process in arterial dis
ease

• How the individual therapeutic options influence imaging strategies

According to Swedish Health and Safety regulations the child is entitled to ade
quate information concerning his/her medical condition and treatment. This con
cerns all children of all ages. By giving the child easily understood information,
he/she will be less anxious and thus the medical examination/treatment is under
taken more easily.
The child and accompanying adult should be adequately informed before an exam
ination/treatment, taking into consideration the child's individual needs and abil
ity to perceive. The child's developmental level and previous experiences should
also be taken into account when giving out information.
Written information must also be given explaining how the examination/treatment
is to be undertaken.
Illustrations, pictures and dolls are useful tools that can be used to show how and
where on the body the examination/treatment is to be undertaken.
The child should be given the opportunity afterwards to talk about how he/she
experienced the examination/treatment.
All information should be carefully documented in the patients medical notes.
Learning Objectives:

1. That the personnel involved are fully ware of how important it is for the child/
accompanying adult to understand how and why the examination/treatment
is to be undertaken.

2. That the personnel involved are aware of how important it is for the
child/accompanying adult to participate and contribute towards a successful
ly undertaken examination/treatment.

3. That the personnel involved are familiar with the various means available for
giving out information to the child/accompanying adult.

Room N/O
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Moderators:
M.I. Argyropoulou; loannina/GR
S. Huber; Munich/DE

RC 114
Pediatrics
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Radiographers

A-0031
B. MR angiography
J.F.M. Meaney; Dublin/IE

Magnetic resonance angiography of the peripheral arteries is a powerful tool for
investigating patients with suspected peripheral vascular disease. Traditional non
contrast techniques have been almost completely supplanted by contrast-en
hanced techniques. However, TOF MRA remains a valuable tool for demonstration
of angiographically occult infra-popliteal and pedal arteries onto which bypass
grafts can be placed.
Despite the fact that all clinically available MR systems have a maximum useable
field-of-view of 50cms or less, comprehensive evaluation of the peripheral arter
ies from mid-abdominal aorta to ankle can be performed with either a multi-sta
tion/multi-injection technique or with a moving-table technique. Advances in moving
table MRA have facilitated a technique that rivals conventional catheter arteriog
raphy for evaluation of stenoses and occlusions. However, concerns about reso
lution constraints remain, particularly for the smaller arteries of the calf and foot.
More recently, flexible parameter choice allows scan resolution to be tailored to
the size of the artery, with increased potential to accurately grade stenoses. Al
though 3D techniques are the mainstay, 2D techniques may be exploited either
alone for the distal vessels or in combination with 3D techniques in a "hybrid"
scan. Bolus detection and centric-phase-encoding are essential for highest quality.
Learning Objectives:

1. Understand the basic principles underpinning non-contrast and contrast-en
hanced techniques.

2. Learn a simple robust and reproducible technique to ensure high quality MRA.
3. Understand the trade-oils that impact upon image quality and how to opti

mise image quality.
4. Assess the role of MRA In relation to competing modalities.

A-0032

relative to the contrast medium transit time, as well as the selection of a minimum
injection duration of 35s can cope with these problems.
Image post-processing of peripheral CTA datasets is challenging and time-con
suming unless automated algorithms are employed. Both, maximum-intensity
projection (MIP) and volume rendering (VR) techniques are substantially limited
in the presence of vessel wall calcifications. Assessment of the residual flow
lumen requires the analysis of cross-sectional views, such as the original trans
verse CT sections, or - preferably - curved planar reformations (CPR).
The clinical part of this course will present the spectrum of vascular abnormali
ties seen with peripheral eTA in comparison to digital subtraction angiography.
Guidelines for clinical image Interpretation in the context of clinical stage of dis
ease and available therapeutic options will be derived.
Learning Objectives:

1. To accurately select peripheral CTA acquisition parameters for various MDCT
scanners.

2. To understand dillerent contrast medium Injection strategies which assure
adequate opacification of the entire peripheral arterial tree.

3. To apply image post-processing tools for ellective visualization and docu
mentation of relevant lesions.

4. To derive gUidelines for clinical Image interpretation and generating a con
cise report In patients with peripheral arterial occlusive disease.

C. When? What? How to do? Rational imaging strategies in peripheral
arterial disease
P. Landwehr; Hannover/DE

Imaging of peripheral arterial disease has been revolutionized in the last years
by the introduction of some powerful non-invasive tools like color duplex ultra
sound and contrast-enhanced MRA. New developments like multi-slice CTA are
under scientific evaluation. Diagnostic intraarterial DSA is being more and more
replaced by the non-invasive procedures. Turf battles in vascular imaging be
tween angiology, cardiology and radiology are growing, superimposing the work
on the "best" imaging procedure in arterial diseased patients.
Today there is a strong discrepancy between the results of high-ranked scientific
studies on vascular imaging and clinical reality. One reason is the inhomogene
ous technical setting in hospitals and private practices. Another reason is the
lack of widely accepted standards in peripheral arterial imaging. This review fo
cusses on strategies in peripheral arterial imaging.
Rational imaging in arterial disease has to be strictly oriented to the clinical symp
toms and the global status of the patient. The therapeutic options in each individ
ual case have to be kept in mind during each step of the diagnostic process. The
need of detailed morphological information determines the extent of diagnostic

A-0034
B. Practical aspects of CT and MRI imaging in children
G. Hughes; Liverpool/UK

Purpose: To share experiences and knowledge gained working in the cross sec
tional imaging department of a specialised paediatric hospital. To show that chil
dren are not just small adults even though the same issues may be encountered.
Successful CT and MR examinations need special handling, good communica
tion, good equipment and lots of time and patience.
Methods: MR images and techniques showing how challenging paediatric MR
can be but also how rewarding! Improvising both with equipment and sequences
to ensure that the MR experience is as pleasant, quick and comfortable for the
child and parent as possible.
CT images and techniques with particular reference to minimising radiation bur
den and immobilisation techniques. An understanding of paediatric pathologies
and good communication between radiologist and technician is essiential for
answering the spoken or unspoken word.
Learning Objectives:

1. To help understand the challenges of cross sectional imaging in childhood.
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A-0036

2. In line with IRMER regulat ions adapt CT protocols and techniques to mini
mise the radiation burden .

3. To understand the approach and management of children.
4 . To enhance co-operation and reduce general anaesthetic requirements.

E3120

How to prepare a manuscript that will be accepted
for publlcatlon in "European Radiology"
Moderator:
A.L. Baort; Leuven/BE

The idea for a scientific study may appear so unique to us that we do not assume
that others may have had the idea before. During the course we explain how to
search for similar work and how to identify relevant topics. Typical errors in plan
ning a scientific study are to be discussed. We recommend to discuss your reo
search plan with experienced colleagues in the field and to conduct a literature
search to obtain an overview of what has been published related to your area 01
interest. A definition of study goals and statistically valid study end points should
be the result of a carefully conducted study-planning phase. The purpose or goal
of your study has to be consistent with the methods and material to be used and
the results obtained. The definition of study goals and the reasoning for their
definition is a crucial intellectual step for the coherent appearance of your scien
tific work . A typical problem is that authors may try to cover too much ground and
explain everything they know about a topic within a single manuscript. We recom
mend concentrating on a well -prepared aspect within a certain field with new
information presented to the reader or the audience. This information should be
discussed within the context of the pertinent literature and either the clinical or
scientific relevance of the work should be pointed out. A good study is one in
which a good research question is combined with whatever study design is ap
propriate for answering the question.
Learning Objectives:

1. Learn how to determine the need for a study.
2. Learn how to design and conduct a coherent study.

B. How to avoid reinventing the wheel: Study design
P. Reimer; Karlsruhe/DE

A-0037

Moreover authors of original research papers frequently fail to clear ly separate
the different sections: material and methods, results, discussion by putting data
or considerations in one sect ion that clearly belong into a different one .
In many papers the discussion section is not concise and precise enough and
authors fail to critically compare their own find ings with relevant work, already
available in the literature.
Approval by the ethics comm ittee of the institution of any experimental or clinical
studies that may cause harm to the patients is imperative for a paper to be con
sidered for publication.
Concerning case reports it is important to notice that the paper should really
focus narrowly on the specific new and not yet reported aspects of the individual
case that is reported. Case reports, even if they are well written, well researched
and well presented may risk being rejected because substantial and relevant
innovative findings are absent.
Many case reports are also too long due to the inclusion of etiology, pathology,
clinical symptoms etc.; of the disease entity , which are easily available in text
books.
Other main reasons why case reports can not be accepted are doubts about the
correct interpretation of the imaging features, poor technical quality of the illus
trations or uncertainty about the histopathological proof of the lesion .
Learning Objectives:

1. To learn how to improve the global structure of manuscripts submitted for
publication in ' EuropeanRadiology".

2. To learn how to avoid common pitfalls which may decrease the chances for
acceptance of these manuscripts.

Knossos

E3- European Excellence in Education

08:30 - 10:00

C.The radiographers role in the diagnosis of non-accidential injury
S. ]j;jyJQ[; Liverpool/UK

Radiographic findings are likely to playa major role in the assessment of a child
who is the potential victim of physical abuse . Imaging will normally fall into two
distinct categories; neuro-imaging and the skeletal survey. Depending upon clin 
ical presentation. a decision will be made as to which method of imaging to re
quest initially. In the child who is not neurologically obtunded, the skeletal survey
will be the investigation of choice. The need for a full skeletal survey is threefold;
it will demonstrate new fractures, detect occult fractures and allow the radiolo
gists to estimate the date of those fractures.
Radiographers who do not work in a dedicated paediatric centre will probably
approach the task of performing any sort of diagnostic imaging upon a child who
is suspected of having received non accidental injuries with a certain amount of
trepidation. It is therefore extremely important that radiographers are both assist
ed, and to a certain extent , protected. by being given a comprehensive frame
work within which to work .
Alder Hey Children's hospital has a large Accident and Emergency department
and such referrals are frequently received . As a result , a strict framework has
been formulated which takes into account radiation and child protection legisla
tion in the UK. It includes (a) a formal training programme; (b) clear guidance in
the form of standing instructions; (c) agreed polic ies and procedures.The meth·
od of diagnostic investigation used at Alder has been clearly defined and will be
discussed in detail to prove its efficacy.
Learning Objectives:

1. To recognise the signs of physical abuse in those children whose injuries
appear to be acc idental.

2. To appreciate the managerial and techn ical requirements of dealing with a
child suspected of having received non-accidental injury.

3 . To unde rstand radiation protection and child protection legislation within the
UK.

4. To gain an insight into the psychological aspects of dealing with physically
abused children and their famil ies.

A.The editor's view
A.L. Baert ; Leuven/BE

This lecture aims to describe and illustrate some common shortcomings or errors
by autho rs of submitted manuscripts, which may decrease the chances of ac
ceptance for publication in the journal.
Expeditivo, expert but fair peer review is one of the main components of the
manuscript editing procedure. In order to guarantee a fair evaluation by the invit
ed referee it is imperative to maximally preserve the anonymity of the authors
and their institution.
However autho rs may inadvertently reveal their ident ity by inappropriate selec
tion of the papers referenced in their article. Examples will demonstrate how to
avoid some pitfalls. Furthermore illustrations accompanying the manuscript may
reveal the name of the institute due to inattention or negligence of the authors or
their secretarial staff .
Other main problems that may lead to manuscript rejection are related to a faulty
or deficient general structure of the manuscript .
In this respect it needs to be stressed that the authors should carefully follow the
guidelines for manuscript preparation, as outlined in the journal.

A-0038
C. Statistical methods as related to study design for manuscript preparation
M. Fiebich : Giessen/DE

In most studies in the field of clinical radiology the quality of the study is deter
mined by the choice of the appropriate statistical method. The clinical value of a
study is not only determined by the statistical significance of its results but also
by the study design.The outcome of a study is given by the study itself and can
not be changed by the statistical method applied.The certainty of its results are
indicated by the statistical significance. The des ign of a study has to be chosen,
to properly fit the statistical method. An overview of methods lor statistical analy
sis will be given . The methods for correct collection, analysis, presentation and
interpretation of med ical data will be explained. The use of examples will show
potential pitfalls and possibilities to avoid errors in design of studies and evalua 
tion of the results.
Learning Objectives:

1. Understand how to determine the best statistical method for your study.
2. Learn how to design a study appropriate to statistical method.
3. Learn how to minimize bias in study design .
4. Understand the meaning of statistical significance.
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D. How to improve the manuscript so that it gets accepted
T.J . Y29!;Frankfurt a. Main/DE

During the course radiologists will be adv ised how to improve the design of a
manuscript in orde r to get it accepted. Major focus is based on the preparation of
design ing the abstract as this is importa nt for the who le paper. Dur ing the phase
of preparing the manuscript the purpo se should be clearly stated and sho uld
foc us on the main topic. Special data will be provided on how to prepare a clearly
structured results section and how to em phasize the data obt ained via careful
and conclus ive selec tion of relevant ima ges.The discussion section should focus
on ones own data and a comparison with relevant data from other groups in the
literature . Tips and tr icks will be provided on how to se lect the references with
regard to possible reviewers and how to th ink of relevant proofs.
Conclusion ; Preparation and the final acceptance of a scientific paper in a well
known journal of radiology is a stimulating challeng e in an academic radiologist's
life.
Learning Objectives:

1. To provid e ideas how to improve a manuscript for acceptance in a journal
such as "Euro peanRadiology" .

2.To def ine new aspects for preparing the data and a complete manuscript.

10:30 -12:00

state-et-tbe-ert Symposium

Room A

some cases the heart rate has to be red uced to 60-80 bpm by administering
medic ation .
Major technical breakthroughs that toge the r crea te high clinical expectations for
card iac MSCT are heli cal sca nnin g, rotation times of 0.5 s or shor ter, simu ltane
ous data acquisi tion in four or more detector rows, dedicated reconstruction al
gorithms , including algorithms for parti al-scan image reconstruction and segmental
recon struc tion , and advanced ima ge visuali zation.
Four-row MSCT scanners with 0.5 Fs rota tion times fulfill the minimal tec hnical
requirements for cardiac CT, yielding an axial resolution of 1-2 mm and a temp o
ral resolution of 100-250 ms .Th e latest MSCT scanners offer improved perform
ance due to simultaneous data acqu isition with sixteen array dete ctor rows, better
axia l resolut ion , improved reconstruct ion methods and a reduced rotation time
of 0.4 s.
Card iac CT requires proper justificat ion and optimization of radiation exposure.
Radiation exposure during Cardiac MSCT is within the range of exposures that
occur during coronary angiography. Special measures, such as ECG triggered
tube modulation and small field scanning, reduce patient dose.
Learning Objectives:

1. To become familiar with specific technical requirements for cardiac imaging
with a multi-slice CT scanner.

2. To understand the major techni ca l innovations that made cardiac MSCT pos
sible.

3. To learn about the radiat ion expos ure that is associated with card iac MSCT.

A-0042
SA2
Multislice CT in cardiac imaging
Moderator:
VE. Sinitsyn ; Moscow/RU

A-0040
Multisllce CT in cardiac imaging (Introductton)
V.E.~; Moscow/RU

For many yea rs use of CT in cardiac imaging had been quite limited. Only dedi
ca ted EBCT scan ners had sufficient tem poral resol ution to obtai n images of heart
cha mbers and coronary arteries without mo tion art etacts . After the introduction
of rnultisp iral CT (MSCT) in 1998 we are witnessing rap idly grow ing usage of this
revolut ionary technology for cardiac imaging , especially for purposes of ca lcium
scoring and non-invasive coronary ang iogr aph y. Major advantages of MSCT are
fast volumetri c scanning, possibilities for pro spect ive or retrospective ECG-syn
chron isation and high spatial resolution. Results of clinical application of 4-spiral
imagers with 0.5 s tube rotation demonstrated very promising results for assess
ment of corona ry arteries, heart chamber morphology and function. Initial expe
rience with 16-spiral scanners with 0.4 s tube rotation times has shown that spatial
resolut ion of MSCT and image quality cou ld be further improved. MSCT has be
come a new standa rd of CT technology. For the fi rst tim e general-purpose CT
sys te m could be applied for sophisticated cardiac imaging . Being mechanica l
system, MSCT still has limited temporal resolution, but partial scan and mult iseg
ment reconstruction algor ithms could improve it up to 105-125 ms per scan. New
improvements in scan and reconstruction techn ology help to decrease the radia
tion burd en . Such factors, as selec tion of co rrect indications tor cardiac MSCT,
development of opt imised scann ing protocols and image processing tools in com
bination with personnel training and education , are crucial iss ues to be stud ied
for fur ther expans ion of this outstan ding imag ing mod ality into clin ical practice.
Learning Objectives:

1. To discuss the role of MSCT in cardiac imaging
2. To review the current problems and tre nds in cardi ac MSCT

A-0041
Techniques for MSCT
J . Geleijns ; Leiden/NL

Ca rdiac MSCT is nowadays applied for imag ing of the heart , for visualization of
coronary ar te ry stenos is and bypasses and for quantitative assessment of coro
nary plaque, left ventricle function and myoca rdial perfusion.
Specific requ irements for cardiac imaging with MSCT scanners are 3D acquisi
tion of the entire heart with good axial resolution , ECG synchronization through
prospective triggering or retrospective gating, good temporal resolution and opti
mization of radiation exposure. Cardiac CT has to be performed within one breath
hold to achieve optimal contrast enhancement and minimal motion artifacts. In

Coronary imaging
C.R. Becker ; Munich/DE

Newe st generation 16 channel CT allows for scanning the ent ire hear t with 3 mm
and 1 mm sli ces in a 10 and 20 s breath -hold peri od , respect ively.
The 3 mm sli ce protocol is used to det ect and quantify coronary ca lcifications.
Similar to electron beam CT, detection and quantificati on of coronary calcitica
tions may be used to rule out corona ry artery disease in symptomatic pat ients
and to estimate the risk for future card iac events in asymptomatic pati ents .
If a patient does not present with extensive coronary calcifications, he may re
ceive an investigation with contrast media and 1 mm slices. Ifthe pat ients presents
with a heart rate higher than 60 beats pe r minute, administration of beta -blo cker
may becom e necessary.
With this prot ocol stenoses of the coro nar y arteries may defini te ly be ruled out in
symptomatic pat ients with low likelihood of coronary artery disease. We believe
that under these circumstances coronary CT angiography with 16 channel CT is
cl inically reliable to rule out corona ry stenoses and to avoid cardiac ca theter
investigations in this particular group of pat ients.
We have also investigated the ability of coronary CT angiography to assess
ath eroslerotic coronary plaques. This approach may help to identify asympto
matic patients that are at increased risk for future cardiac events better than by
coronary calcium alone. When focusing on high-risk patients CT angiography
may replace coronary calcium scr een ing and will allow for a more detailed as
sessment of atherosclerotic lesions and fol low-up under different treatment strat
egies.
Learn ing Objectives:

1. Clin ical indication and exclusion crit eria for coronary calcium screening & CT
angiog raphy

2. Patient preparation
3. Adequate investigation protocol with 16 channel CT
4. Gu ide lines for interpretation of coronary sc reen ing & CT angiography exam

inations

A-0043
Morphology, function and perfusion
J.K. Will mann ; Ziirich/CH

Th e introduction of multislice CT scann ers has laid the foundation for increa sed
use of CT for cardiac imaging .Th e combination of high spatial with high temporal
resolution offered by multi slic e CT technology is particularly important for ca rdi
ac applicat ions. Fou r-channel mullisl ice CT with simultaneous acqu isiti on of four
trans verse 1-mm slices and a half -second gantry rotation time allows evaluation
of the entire heart within 35 s. By using new 16-channel mult islice CT scanne rs
with 0.75-mm collimation and a 420 ms gantry rotation time the scann ing time of
the entire heart can be lowered to 18 s. Apart from visualization of the coronary
arteries high-resolution assessment of morphological detail of the heart cham
bers including the cardiac valves as well as evaluation of presence and exte nt of
valvular calcifications became fea sible. Due to the high temporal resolution rnut-
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tislice CT allows precise and reliable measurement of func tional parameters of
the heart such as eject ion fraction, wall thickening as well as enddiastolic and
endsystolic volumes . In addition, assessment of regiona l myocardial perfusion
became possible by using multislice CT technology.
Learning Objectives:

1. Update the protocols useful for evaluation of cardiac morphology including
evaluation of cardiac valves.

2. learn about mullislice CT protocols and software appl ications for assess
ment of functional parame ters of the heart.

3. learn about possible future multislice CT indications such as evaluation of
myocard ial perfusion .

Tips and tricks to search for and to download references from electronic
libraries
P. Reimer, Z. Puskas ; Karlsruhe/DE

The tremendous number of scientific journals and published articles is overwhelm
ing. When planning a study researchers may want to obtain an overview of the
specific literature related to their topic in order to identify key manuscripts, lead
ing authors, and current trends. With today's IT technology it is quite convenient
to look at electronic libraries such as medline, DIMDI or NlM/PubMed. State-of
the-art library softwa re such as Reference Manager or EndNote are available to
search within the field you want to explore and to download electronic informa
tion into your electron ic library including abstracts. Some journals provide down
loads of complete articles.
The participants of this course shall learn access to electronic libraries via the
internet and to search within the field they want to explore . The effective use of
key words in order to obtain a solid overview will be explained. Commercially
available library software will be demonstrated and the download of citations,
abstracts, or even entire manuscripts will be explained.The references used within
a manuscript may be organized electron ically without the need for cumbersome
manua l corrections or changes.This course may provide a better understanding
of the various tools to obtain an overview of the pertinent literature in a certain
field of interest.
Learning Objectives:

1. Electronic librar ies may be accessed to perform an online literature search .
2. Commercially available library software is very effect ive in organizing litera

ture.
3 . Citations, abstracts, and even a full text may be downloaded and implement

ed into manuscripts.

A-0045
Stumbling toward discovery
M.A.~; Stony Brook, NY/US

Room A

Presentation of ECR Honorary Membership to
R.N. Bryan; Philadelphia, PAiUS
Y. Itai 't ; TsukubalJP
l.F.l.Y.leong; Hong KonglHK
M.A. Meyers ; Stony Brook, NY/US

Emergency Radiology

CC317
Traumatic injuries (2)
Madera/or:
J.E. Jackson ; London/UK

A-0046

14:00 -15:30

Conventional wisdom holds that scientific break1hroughs result from methodical ,
deductive reasoning or great leaps of logic .
A popular conception is the image of a medical researcher diligently pursuing a
result step-by-step in a deliberative, deduct ive manner.
Yet there is a powerful, often unacknowledged dynamic underlying a stunning
number of significant medical discoveries. This circumstance is consp icuously
not generally noted and appears to be the great secret of creativity in medicine. It
is the process known as serendipity: "making discoveries by accident or sagacity
of things...not in quest of" .
Many of the significant discoveries in the major disciplines of medicine in the past
century have come about through the process of serendipity. The insights leading
to revolutionary conceptual changes are often developed from chance , error and
accident. Discoveries may not require "Big Science", with large teams of research
ers and vast institutional or corporate funding , but rather they are often the work
of an individual, one who may be part icularly alert to a fortuitous happenstance.
This capability requires an open mind that thrives on difference and remains open
to the contradictory. As Winston Churchill whimsically observed, "Men occasion
ally stumble across the truth , but most of them pick themselves up and hurry off
as if nothing happened ".
Learning Objectives:

1. To understand the nature and frequency of serendipitous medical discover
ies.

2. To appreciate the significance of the role of unexpected observat ions in med
ical advances.

3. To heighten alertness to insights brought about by chance .

IL
Inauguration Lecture

Knossos

E3- European Excellence in Education

A-0044

E3220a

Tips and tricks to search for and to download
references from electronic libraries

10:30 -11:15

Opening Ceremony
Inauguration Lecture/Presentation of Honorary
Members

12:15 -13:30

Plenary Session

Presiding :
N. Gour/soyiannis; Iraklion/GR
H. Pettersson; LundiSE
Musical Performance
Vienna Boys' Choir
Presidential Address
N. Gourtsoyiannis; lraklion/GR
President ECR 2003
Welcome Address
H. Pettersson ; LundiSE
President EAR

Room A
A. Radiological hemostatic Intervention in trauma (at admission)
R.F. Dondelinger; Liege/BE

Blunt trauma victims and selected pat ients with penetrating trauma are system
atically investigated after resuscitation and hemodynamic stabilization with cross
sectional imaging. Marginally stable patients with flank and pelvic trauma are
also included. Computed tomography is a good predictor of the need for hemo
static arteriographic embolization, based on contrast medium extravasation ob
served on CT. Ongoing hemorrhage must be differenciated from small
intraparenchymal or intramuscular "blushes' of contrast or venous bleeding . In
centers admitting polylrauma patients, the CT and angiography units should be
installed together with in the emergency environment to minim ize time delay be
tween diagnosis and intervention and obviate transport of polylrauma victims .
Trauma-dedicated interventional radiologists should be on call for optimal patient
management. Ongoing posttraumatic retroperitoneal and pelvic bleeding is a pri
mary indication for angiographic hemostasis, together with orthopedic fixation of
pelvic bone fractures, avoiding diagnostic peritoneal lavage and laparatomy, when
no assoc iated visceral injuries , requiring repair, are detected on CT. Angiography
should be carr ied out rapidly, before the patient decompensates from considera
ble internal blood loss. In patients with intraperitoneal visceral bleeding, arterial
embolization can obviate primary surgery or potentialize surgical intervention or
contribute to changing hierarchy of injuries to be treated surgically. Overall, he-
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mostasis is achieved in 83 to 100% of the cases. Failure to achieve primary he
mostasis may occur, according to the type of specific organ injury and coagu la
tion and metabolic parameters of the patie nt, due to delayed intervention and
underestimation of severity of injury on CT. Postembolization complications are
few and are usually non-life-threatening and rarely carry definitive sequelae.
Learning Objectives :

1. To different iate CT findings of "ongoing hemorrhage" and "probably arrested
bleeding".

2. To understand the importance of timely appropriate angiographic interven
tion for effective manageme nt of some specific sites of hemorrhage .

B. Imag ing and intervention in post-traumatic complications (delayed
intervention)
P.~; Brussels/BE

Nonoperative management (NOM)of abdominal trauma has gained increasing
acceptance for low-grade injuries and has been extended to severe trauma pa
tients prevlously considered as candidates for surgery. Delayed complications
following abdominal injuries occur more frequently after NOM, are often predict
able and do not necessa rily negatively influence the final outcome.
As their incidence is higher for more severe grade IV or V liver, spleen , or kidney
injuries, scheduled follow-up CT scans are mandatory only in this subset of pa
tients to identify potential complications . Delayed splenic or hepatic rupture , which
remain difficult to predict , may also benefit from NOM, if the same criteria as for
primary rupture is respected. Conversely parenchymal focal pooling of contrast
on initial CT is a good predictor for the development of a delayed vascula r malfor
mation . Minimally invasive techniques including therapeut ic angiography, image
guided dra inage and biliary endoscopy are the first -line treatment opt ions to
manage these complicati ons.
Embolization of parenchymal or mesenteric vascular lesions should be performed
as selective ly as possible in order both to avoid remaining functional parenchy
ma loss and to reduce the risk of ischemic tiss ue super-added infect ion.In chil
dren, as a large part of splenic and hepatic vascular malfor mations will resolute
spontaneously, expectant observation may be indicated in asymptomatic patients,
provided strict imaging follow-up is performed until complete disappearance of
these les ions.
CTscan and Ultrasound-guided drainage provides effective non-operative options
in the management of most parenchymal and (retro)-peritoneal collections.
All these delayed interventions should be seen as a part of the overall minimally
invasive approach to abdominal trauma.
Learning Objectives:

1. To understand the causes, incidence, pathophysiology and natural history of
delayed complicat ions followinq surgical or conservative management of ab
domin al trauma.

2. To be aware of the place of various imaging modalities for the early detection
of vascular and non-vascular complications.

3. To appreciate the respective role of percutaneous , endoscopic, laparoscopic
and surgica l approaches for complications requiring treatment.

4. To clarify the role of expectant observation versus embolization or stenting in
the management of vascular complications in both childre n and adults .

5. To update the technica l refinements and altern ative approaches for safe and
effective selective embolization.

A-0049
B. Hand and wris t
C. Martinoll ' , S. Bianchi' ; ' Genoa/IT,' Geneva/CH

High-frequency US is an eff icient alternative to MR imaging for evaluation of the
soft-tissues of the wrist and hand due to the high lesion detectio n rate and accu
racy of US combined with its low cost , wide availabili ty and ease of use. The
refinement of broadband linear-array transduc ers with frequencies higher than
10MH z and sensitive color and power Doppler technology have improved the
ability of US to detect fine textural abnormalities of the anatomic structures in the
soft -tissues of the wrist and hand as well as to identify a variety of patholog ical
conditions. US is able to detect foreign bodies and to identify a variety of traumat
ic lesions affecti ng tendons, annular pulleys, ligaments, muscle, vessels and
nerves. Inflammatory diseases of tendons , inclUding acute and chronic tenosyn 
ovitis, and degenerative cond itions in the wrist and hand can also be diagnosed.
In entrapment neuropath ies, US identifies nerve shape chang es and extrinsic
lesions that may cause nerve compression within the carpal and Guyon tunnels.
In patients with focal swelling of the wrist or hand, US is able to assess the pres
ence of an expansile lesion and characterize its nature in most cases. Overall ,
US identi fies and characte rizes a va riety of disorders in the soft-t issues of the
wrist and hand. In most cases , a focused US exami nation can be performe d
more rapidly and efficiently than MR imaging.
Learning Objectives:

1. Provide an overview of the US aspect s of the most common diseases of the
wrist and hand.

2. Correlation with clinical and MR findings.
3. Learn to differentiate between patholog ical conditions.
4 . Emphasize the role of US in the management of these lesions allowing fur

ther delineatio n of the nature and extent of the process .

Technique:The choice of the equipment is very important. Linear probes of 7.5 to
12 MHz and up-to-date mach ines are mandatory. .
A routine examination includes:

the bicipital groove, including biceps tendon , articular recess and rnyotendl
nous junction
the subscapularis tendon including the lesser tuberosity and the coraco- hu
meral space
the supraspinatus tendon including the cuff hiatus , the greater tuberosity, the
subacromial bursa and the coraco-acromialligamen t and the structure of the
SSp muscle
the infraspinatus tendon including the spinoglenoid notch, the poste rior gle
noid labrum and the structure of the ISp muscle
the acrom io-c1avicular joint space and capsule

Indication s:The indications include rotator cuff lesions (tendinosis, impingement,
calcifications, part ial and complete tears) , subde ltoid bursitis, biceps lesions or
dislocations, joint fluid , muscle atrophy, labral cysts, A-C joint lesions and mass
es araound the shoulder. Some rarer indications such as loose bodies, fractures,
chondroca tcmosts can be depicted but are not indications to perform the exami 
nation .
Labral and ligam ent lesions in cases of gleno-hume ral instabili ty are not primary
indicat ions for ultrasound.
Learn ing Objectives :

1. Learning the ultrasonic anatomy of the shoulder.
2. Learning the routine examination tecnn lque.
3. Learning the normal and abnormal appearance of each lesion .
4. Avoiding pitfalls by correct technique and interpre tation.
5. Knowing the relevant indications for the examinat ion.

RoomS

Ultrasound

14 :00 -15:30

CC 316
Musculoskeletal
Moderato r:
G. van Kaick; Heidelberg/DE

A-0048
A.Shoulder
p. Peetrons, V. Creteur, C. Bacq; Brussels/BE

Introduction: Ultrasound of the shoulder was first described in 1984. After almost
20 years of experience, this examination became a first step technique of inves
tigat ion of the rotator cuff. Expertise and training is ve ry important in shoulder
sonograp hy but nowadays, teachin g is performed in many countries leading to
more accurate examinations.

A-0050
C. Knee and ankle
S. Bianchi ', C. Martinoli'; 'Geneva/CH. ' Genoa/IT

Musculoskeletal ultrasound (MSUS) is becoming more and more effective and
accura te in the assessment 01knee and ankle diseases. This modality can eval
uate paraarticular muscles , tendons and nerves as well as a va riety of joint struc
tures such as the capsule, some ligaments. intraarticular fat pads, por tions of
arti cular cartilages and bone ends. Detailed knowledge of the normal anatomy,
normal US anatomy and scanning technique are fundamen tal prerequisites to
obtain a diagnostic US examination of these joints.
Usof the knee can easily evaluate all tendons and nerves. The patellar and collat
eral ligaments can be studied whereas only the proximal porti on of the posterio r
crucia te ligament can be examined. Menlscal cysts are well demonstrated but
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The course reviews these patterns of radio logy tra ining and identifies the rea
sons why radiology is so well suited for e-learning, what the advantages are. and
explore which solutions are available and coming to help to train radiologists
during their residency program or their lifetime career.

simple tears are difficult to detect. Synovial hypertrophy can be adequately as
sessed and Color Doppler add data on its vascularization .
Ankle US is increas ingly performed mainly because of Its dynamic character.
Tendons can be accurately imaged and real time scanning can show intermittent
dislocations.The more commonly injured ankle ligaments are well demonstrated
by US. Although joint effusions can be detected and flu id can be aspirated by US
guided needle puncture, the extens ion of synovitis and bone erosions are not
accurately evaluated .
The purpose of this lecture is to illustrate the diagnostic possibilities and limits of
MSUS in knee and ankle disorders. The value of ultrasound in relation to other
Imaging techn iques will be also discussed. Lastly the main US indications will be
presented.
Learn ing Objectives:

1. To comp rehend the indications for US of the knee and ankle .
2. To learn its possib ilities and limits .
3. To understand the role of US with respect to other imaging techniques.

16:00 - 17:30

Ultrasound

CC416
US contrast agents
Moderator:
P.Dawson ;London/UK

A-0053

RoomS

E-Iearning and e-teaching radiology
J.-C. Kurdziel ; LuxembourglLU

Radiology training is extremely dependent on the opportunity given to a resident
and a practicing radiologist to view cases and analyze the features of radiologic
images.

A-0051
RadIology on the web
D. Caramella; PisailT

The Internet prov ides access to a huge volume of radiological information direct 
ed toward both health care professionals and the public , that might not be readily
available through traditional sources. In particular, the World Wide Web has ex
panded to address the demand for diagnostic imaging information: this material ,
written in the often informal language characteristic 01the Internet, has the po
tential to empowe r the public by improving their understanding of the relevant
techn ologies and enhancing their ability to participate actively in their own care.
However, there is growing concern that a substantial proportion of such informa
tion that is free from central editorial control might be inaccurate, erroneous , mis
leading, and thereby pose a threat to public health . One of the few initiatives that
implemented a formal anonymous peer-review process to assure the scientific
and educat ional qual ity of radio log ical material published on the Internet is EU
RORAD, the on-line educational database of the European Association of Radi
ology (ISSN 1563-4086) that can be accessed at the address: www.eurorad.org.
EURORAD promotes interactive learning supported by the consultation of multi
modality digital images illustrating common as well as unusual pathological situ
ations. Presently, EURORAD contains a large variety of teaching files
encompassing all radiological subspecialties and aims to stimulate the profes
sional use of the World Wide Web, by providing sound and up-to -dale information
that can assist radiolog ical practice and education. EUROAAD combines co-op
erative work , peer review, and universal access, exploiting the powerful feat ures
of the Internet, the new "publication superhighway'.
Learning Objectives:

1. Appreciate the value of Internet for distr ibuting health-related information.
2. Realize potent ial risks arising from the wide availability of medical informa

tion that is usually free from cent ral editorial control.
3. Understand the unique features of the educational database www.eurorad.org

14:00 - 14:45

E3- European Excellence in Education

E3320a

Radiology on the web

14:45 -15:30

E3- European Excellence in Education

E3320b

E-Iearning and e-teaching radiology

A-0052

Knossos

Knossos

A. Agents, principles of action, tolerance, artefacts
J.-M .~', L. Bridal' , M. Claudon", O. Helenon' ; 'Paris/FR, 2Nancy/FR

The concept of contrast imaging was introduced to ultrasound almost 30 years
ago.The development of ultrasound contrast agents, initially slowed by technical
limitations. has become more dynamic dur ing the pas t decade. The ideal ultra
sound contrast agent should be non toxic , injectable intravenously, capable of
crossing the pulmonary capillary bed after a peripheral injectio n and stable enough
to achieve enhancement for the duration of the examination.While satisfying cost
benefit requirements, it should provide not only Doppler but also gray -scale en
hancement. Already, Doppler examinations are improved by the injection of an
ultrasound contrast agent during the study of deep and small vessels, vessels
with low or slow flow , or vessels with a non opt imal insonation angle . Ultrasound
contras t agents also enhance detection of flow within abnormal vessels, includ
ing tumor vascularization and stenotic vessels and provide better delineation of
ischem ic areas . Research is focusing on the development of specific contrast
imaging sequences that allow detection of tissue enhancement similar to that
obta ined with computed tomog raphy or magnetic resonance imaging.These se
quences take advantage of the non linear behaviour of the microbubbles within
the ultrasound field, bring ing real time perfusion imaging for liver, kidney and the
myocardium into reach . New objectives incl ude targeted agents that could fur
ther widen ultrasound contrast agent applications to specific delivery of active
drugs such as anticoagulants or cytotoxic compounds. The combination of new
generations of ultrasound contrast agents and new ultrasound image sequences
appears to be very promising and currently represents a sign~icant part of ultra 
sound research.
Learning Objectives:

1. To become familiar with the different classes of compounds
2. To select the best indications for contrast enhanced ultrasonography
3. To learn the appropriate set-up and contrast technology
4. To understand the basis of contrast semiology and artifacts to avoid misdiag 

nosis

A-0054
B. Role in vascular disorders
J.A.~. K. Brabrand; Oslo/NO

There are already some ultras ound contrast agen ts (USCAs) for intravenous in
jections on the market, and several agents are close to being approved. ThUS,
use of USCA is now a real option in clinical pract ice. However, we need continu 
ous updates on how and when to use these agents.
The proper use of USCAs depends on several factors, including knowledge about
their pharmacokinetic and pharmaodynamic prope rties, which in turn determine
the effects they have on various ultrasound (US) imaging techn iques . To fully
utilise the potentials of the products in a cl inical setting , the examiner must be
familiar with the anatomy and the pathology of the vessels to be examined. Also
the physiological effects of the pathology, e.g. of renal artery stenos is to the kid
neys, should be known . Appropriate doses and correct timing of the various scan
ning modes related to the injection of USCA is important, and will in some instances
also differ between the contrast agents . Furthermore, dedicated equ ipment will
often be needed . For some scann ing procedures. e.g. as in the heart and abdo 
men, the patient must be co-operative. With the present drug s and equipments
available, clinical benefit is documented for exam inations of most main arteries
and veins , including the splanchnic and renal vessels .
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Learning Obj ectives:
1. Practical use of ult rasound contrast agent s in vascular examinati ons.
2. The diag nos tic benefits we can expect by using USCAs for the diagnosis of

vascular path ology.

A-0055
C. Role in liver tumors
D.O. Cosg rove; London/UK

The development of micro bubble contrast agents , coupled with sensitive means
to display them , has triggered a quantum jump in the detection and characterisa
tion of liver tumours. Because malignancies have a lower vascular volume than
normal liver , in the late phase they appear as contrast defects. Almost all other
focal les ions apart from cysts, take up at least some contrast and often equal
norma l liver.This increase in conspicuity imp roves tumour detection so that US
now rivals other modalities, at least to a dept h of 10· 12 em.The arterial phase is
important in characterisation. Most metastases and some HCCs are hypovascu
lar and show only circumferential arteries. Vascular malignancies have penetrat
ing feed ing arteries that branch cha otically with in the tumour which "lights up"
while the surrounding liver slowly fills. Vascu lar benign lesions such as FNH also
show early arte rial enhancement but have a centra l artery which fills the lesion in
a centrifugal fashion . Haema ngiomas typ ically fill slowly in a clumpy centripetal
fashion until they disappear. Reg enerating nodules and regions of ir regular fatl y
change typically behave in the same way as the surrounding liver. As well as
these morphol ogical features, microbubbles can be used as tracers to demon
strate the arterialisa tion of the liver 's supply that occu rs in metastatic dise ase. A
simple way to do this is to measure the delay from injection to arr ival in the hepat
ic veins. An early arr ival seems to predict occult metastases in colo-rectal carci 
noma and correlates with poor surv ival.
Learning Objectives:

• To understand the pathophy siological principle s underlying the use of ultra
sound cont rast agents in the detectio n and differen tial diagnos is of liver tu 
mours.

A-0057
B. Imaging of facial injuries
U. Salvolini ; Ancona/IT

Th e exact anatom ic identification and quantification of facial fractu res, the recog
nition of the true extent of bone displacement, and the precise assessment of
major bone and soft tissue complications can be effectively an d accurately im
aged with high-resolut ion Computed Tomography (CT) .The speed of helica l tech
no log y pe rmi ts CT examination of serio us ly ill pa tie nts in the eme rge ncy
department , as well as pat ients who might not have been taken to CT previously
becau se of the length of the examinations ot the past. The acute ly inju red pati ent
who is being scanned for intr acran ial t rauma should be exam ined for facial inju 
ries at the same time ; moreover routine spiral-C'T examination of the upper cerv i·
cal spine is appropriate in the evaluation of patie nts with significant head trauma ,
because of the incidence of cervical spine fractures, many of wh ich asymptomat·
ic. MR imaging is helpful in evaluating parti cular cases, such as carotid-cavern
ous sinus fistulas or orbital floor "blow-out " fractures with entrapment of the inferior
rectus muscle .
Thi s paper gives a review of Ihe most common traumatic injuri es of the facial
bones, of the paranasal sinuses, of the orbit s and of the mand ible .
Th e radiological signs in different types of isolated and/or complex facial t rac
tures are described .
Learning Objectives:

1. To comprehend the indications for the radiological management of maxine
facial trauma patients.

2. To learn the technical aspects of CT examina tion of the facial region in trau
ma patient s.

3. To become familiar wit h the radiolog ical sig ns of maxilla-facial fractures,

A-0058
C.lmaging of spine injuries
H. J.rnhQf. M.H. Fuchsjii ger ; Vienna/AT

Due to tho forces of acce leration, linear translation, as well as rotational and
angular acce leration, the brain undergoes deformation and distor tion depend ing
on the si te of impact of traumatizing force direction, severity of traumatizing force ,
and tiss ue resistanc e of the brain. Depending on the traumatic force direction
lesio ns can be expec ted in some peculiar locations. Co mputed tomography and
MRI are the most common techn iques in patients who suffered brain injury. Com
puted to mography is currently the first imaging technique to be used after head
injury. Using CT, scalp, bone, extra-ax ial and parenchymal injury can be demon 
st rated . It is also a suita ble meth od to follow the dynamics of lesion developme nt
giving an insight into the corresponding patho logical developmen t of the brain
inju ry. Mag netic resonance is more sensitive for all pos tlra umatic lesions except
skull fractures and suba rachnoida l hemo rrhage , but scan ning time is longer, and
the problem with the monitoring of patients outside the MRI field. If CT does not
demonstrate pathology in keeping with the clin ica l situation , MRI is warranted .
Follow-up is best don e with MRI as it more sensitive to parenchymal chang es.
Rout ine MR protocol gradient-recalled echo seque nces should be included afte r
a traumatic event since they are very sensitive for the dete ction of hemosider in .
The MR signal intensity var ies depending on sequ ences and the t ime of scan
ning after trauma.
Learn ing Objectives:

1. To understand the biomechanics of brain injury
2. To comprehend primary and secondary traumatic brain lesions
3. To become familiar with extra and intraxialtraumatic brain lesions
4. To comprehend the importance of DAI

16:00 - 17:30

Emergency Radiology

CC 417
Traumatic injuries (3)
Moderator:
R. Maroldi; Brescia/IT

A-0056
A. Imaging of head injuries
N.~ru;.Ki ; Charleston. SC/US

Roome

Vert ebral injuries occur in a predicta ble and reproducibl e man ner that is dep end
ent upon the mechan ism of injury. Each mechanism of injury leaves distinct im
aging "fingerprints" regard less of Ihe location of Ihe spine. Basic principles include
abn ormalities of al ignment and anatomy, bony integrity, cartilage or joint spac e,
and soft tissues - the ABCS of injury.The imaging fealures will indica te stability of
the spine following injury and clas sify spine injuries into two categor ies - "major
and minor".
The task of radiology is to establi sh the radio logica l diagnosis, classify ii , judge
sta bility and instability and lead further radiological evaluation in cases of non
agreement between the radiolog ical diagnosis and the clinical (neurolog ical) find·
ings. While until the introduction of spiral-C'T into the clinical rout ine -work
conventional radiographs were accepted as the first imaging "gold standar d" in
severe spinal trauma, today this is no longer acceptable. A false negative rate of
57% with the use of conven tional radiographs may be reached and this is unac
ceptable.Therefore today, the fi rst ima ging gold standard is (multi-detector) spl
ra l-CT followed by MRI. Whil e, CT allows exact vi su aliza t ion of all bony
abno rmali ties, MRI wi ll be used in all case s with an unclear neurologica l defici t,
to look for cord injuries, vascular problems, disk hernia tion, hematomas, bone
marrow edema and ligam entous proble ms. But in all these cases one must be
awa re that MRI , and even some CT abno rmalities. may only be seenon delayed
ima ges (> 24 hours after the injury).
Learning Obje ctives:

1. Biomechanical and imaging princ iples of spinal injuries
2. Judgement of stability
3. Best use of imaging methods
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16:00·17:30 Room E1 A-0061
C. Lymphatics
S.C. Ellil1!1idis; loannina/GR

Metastasis to local lymph nodes via the lymphatic vessels is a common step in
the spread of solid tumors .The exact mechanism underlying this type of spread
is currently under intense investigation.
The lymphatic route is composed of lymph nodes and afferent and efferent lym
phatic vessels. Lymph nodes in the abdomen are part icularly numerous and lie
within the subperitoneal space - the space beneath the peritoneum - forming
discre te groups. Terminal groups are the pre-aortic, the lateral aort ic and the
retroaort ic group. These groups have the ir own large area of visce ral drainage
through intermediary groups of nodes representing steps of the natural lymph
flow from the regional nodes of the abdominal organs to the cisterna chyli.lymph
vessels in the peritoneal cavity course also in the subperitoneal space including
the subperitoneal space of the peritoneal reflections i.e. ligaments, mesenteries
and omenta .These anatom ical structures make-up and seal anatomic compart
ments in the abdomen provid ing a natural barr ier to the spread of an inflammato
ry, neoplastic or hemorrhag ic process. However, they also bridge and interconnect
the same anatomic compartments , providing important natural pathways for spread
of a neoplastic process once the regional nod es of an organ afflicted by a malig
nancy are involved.
The role of CT for detect ion of this spread is well established. lymph node en
largement at specific anatomic locations as well as the sequence of their involve
ment, facilitate the diagnosis of lymphatic spread of disease.This is partlcularty
evident in cases of nodal dissemination of common abdominal malignan cies.
Learn ing Objectives:

1. To comprehend the complex anatomy of the lymphatic drainage of the abdo-
men.

2. To understand the pathophysiology of metastases using the lymphatic route.
3. To familiarize with certain distinct CT configurations of nodal involvement.
4. To facilitate the diagno sis of lymphatic spread of disease.

Abdominal and Gastrointestinal

RC401
Anatomical pathways of spread of abdominal
disease
Moderator:
B.I. Choi; Seoul/KR

A-0059
A. Peritoneal compartments
P.K. Prassopoylos' , M. Daska loqiannaki": 'AlexandroupoJi/GR, 2lrakJion/GR

The abdomin al cavity is lined by the largest serous membrane in the body, the
peritoneum, that consists of a parietal layer covering the abdominal wall and a
visceral layer enveloping viscera . Peritoneal reflections form a series of folds
known as ligaments, mesenteries and omenta that suspend and interconnect
intraabdominal organs. Normal peritoneal reflect ions are recognized on CT or
MRI by their typical position and organ relationships, or by the anatomic land
marks provided by their const ituent vessels, while abnormal folds - due to ede
ma, inflammation or neoplastic infiltration - are directly seen. Peritoneal reflections
provide continu ity of anatomic sites and may act eithe r as pathways for intraab
dominal sprea d 01disease , or as bound aries for patholog ical processes . The
pattern of localized direct spread and distant extension of malignant diseases is
clearly influenced by per itoneal reflect ions.The fatty tissue enclosed in the peri
toneal folds is in anatomic continu ity with proper itoneal tissu e and with the retro
peritoneum form ing the subperitoneal space , that connects intra- and extra
peritoneal sites . Between the parietal and visceral peritoneum lies the peritoneal
cavity that is subdivided by peritone al reflections into compartments forming an
actual or potential interconnecting netwo rk. These subdivisions may become
sealed off by inflammatory or malignant disease.Any type of peritoneal fluid within
these subdiv isions follows preferential roots of spread. Spread of intraabdominal
infection is determined by peritoneal "watershed" areas and it is influenced by
gravity and negati ve subdiaphragmatic pressure , while malignant seeding is re
lated to the dynamic circulation and pooling of intraperitoneal Iluid within per ito
neal recesses .
Learn ing Objectives:
• Review the normal and patholog ic anatomy and the imaging characteristics

01peritoneal and mesenteric diseases
• Recognize the pathways of spread of inflammatory and malignant intraab

dominal processes
• Understand the role of thorough knowledge of peritoneal anatomy in the crit

ical radiological analysis and differential diagnosis of peritoneal and mesenter
ic pathology

16:00 -17:30

Musculoskeletal

RC410
Musculoskeletal intervention
Moderator:
II. Jevtic; Ljubljana/SI

A-0062
A. Bone biopsy
G.K.O. Astrom ; Uppsala/SE

Room E2

A-0060
B. Retroperitoneal spaces
F. Terrier; GenevaiCH

The retrope ritonea l region is located between the posterior parietal per itoneum
and the posterior abdominal wall. It contai ns the kidneys, the adrenal glands, the
ureters, the duodenum, the ascend ing and the descend ing colon , the pancreas,
the large blood vessels, lymph vessels and nodes , and nerves. Thanks to the
fundamental work of Morton A. Meyers and other authors, the anatomy of the
retroperitoneal region is now well understood and its subcompartments, deline
ated by fascial layers, have been identif ied. These subcompartments (spaces)
dertermine pathways , along which pathological processes from retroperitoneal
organs prefer entially spread. However, pathological processes can transgress
the boundar ies of the retroperitoneal spaces , depending on their aggressivness.
Learning Objecti ves:

1. To recapitulate the comple x anatomy of the different retroperitoneal spaces
and to understand the pathway of spread of retroper itoneal diseases

2. To explore the relationsh ips between the retroperitoneal and the peritoneal
spaces and to study how patholog ical processes can extend from one to the
other (for example, ureteral involvement in primarily intraperitoneal diseases,
such as Crohn disease , endometriosis, peritoneal carcinomatosis)

3. To illustra te anatomy and pathology using the rnultiplanar capabilities of CT
and MRI, expanded with modern image reconstructions techniques

Despite new imaging modali ties, a specif ic diagnosis of a bone lesion can ollen
only be achieved by means of bone biopsy. Open biopsy results in larger speci
mens but also in larger scars and other complications in up to 20% of patients.
Percutaneous bone biopsy, however, is cost-effective, can be performed under
local anaesthesia on an outpat ient basis, and can be repeated if necessary.Fluor
oscop ic guidance is rapid , but it cannot depict all lesions . CT guidance , however,
gives important detailed information about the topog raphic anatomy, thereby fa
cilitat ing: the selection of safe puncture path , the assessment of the lesion's na
ture (sclerotic, lytic or mixed), and the biopsy of small lesions. Ultrasound guidance
can be used on lesions not covered by intact bone. The lesion considered acces
sible with least risk should be selected for biopsy.The soft part or the area with
the most aggressive appearance is a favourable target. Present difficulties with
percutaneous bone biopsy are 1. penetration of thick cortical bone ; 2. core biop
sy of small lesions ; 3. sampling different types of lesions; 4. obtaining multiple
specimens . In this presentat ion different needles , approaches and sampl ing tech
niques will be descr ibed .
Learn ing Objectives:

1. learn to make an accurate needle approach toward lesions in different bones.
2. learn to penetrate thick cortical bone.
3. Understand how different bone biopsy needle s work .
4. learn 10select the proper sampling needle and to use the proper sampling

techn ique according to the nature of the lesion (sclerotic, lytic or mixed).
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A-0066
B. Smoking-related interstitial tung diseases
M. Remy-Jardin, J. Remy ; Li/lelFR

Cigarette smoking has been associated with a variety of small airways and pa
renchymallung diseases. Respiratory bronchiolitis (RB) is a common incidental
find ing in heavy smokers , manifested by the accumulation of pigmented macro
phages within respiratory bronchioles and adjacent alveoli. Respiratory bronchi
olitis - associated interstit ial lung disease (RB-ILD) is an interstitial lung disease
that is thought to represent an exaggerated respiratory bronchiolitis response,
resulting in clinical symptoms of cough and shortness of breath; pulmonary func
tion tests may reveal a restrictive pattern. Histologically, macrophage accumula
tion in respiratory bronchiolotis-associated interst itial lung disease is conf ined to
the per ibronchiolar interstitium and airspaces. Desquamative interstitial pneu
monia (DIP) is also characterized by the presence of intraalveolar macro phages,
butthe abnormalities are less bronch iolocentric and more diffuse than those de
scr ibed in respiratory bronchciolitis . Although desquamative interstitial pneumo
nia is not a disease confined to cigarette smokers, in one large series most patients
with desquamative inter stit ial pneumonia were smokers. Becau se of the histo
logic and clinical similarities between respiratory bronchiolitis-assoc iated inter 
sfitiallung disease and desquamative interstitial pneumonia, it has been suggested
that they represent different degrees of severity of the same process. The pur
pose of this lecture is to review these entities in the light of the new ATS-ERS
classification of idiopathic interstitial pneumonias.

The idiopathic interstitial pneumonias are a group of lung disorders of unknown
aetiology characterised by the presence of varying degrees of interstitial and
alveolar inflammation and fibrosis. The collection of pathological entities included
under the head ing idiopathic interstitial pneumon ias (liPs) - whether in the orig
inal scheme of Liebow thirty years ago, or in the more recent classifications 
remain among the most frequentl y encountered chronic diffu se lung diseases
encountered in clinical pract ice.The current ATS/ERS classification (2001) con
tains several controversial entities , and these will be discussed. The role of imag
ing in the understanding and diagnosis of the liPs has. in the past . been
constrained by the limits of chest radiography. Evaluation with high-resolution
computed tomography (HRCT) has several advantages includ ing: increased sen
sitivity, precise quantitation of disease extent, detection of coexisting disease
(e.g. emphysema), an indication of the dominant pathologic process and, in par
ticular, the likelihood of the process being reversible .The added diagnostic con
fidence that HRCT brings has, in many centres, resulted in fewer patients being
submitted for confirmatory lung biopsy. From the radiologist's perspective, it is
reassuring that the commonest liP, namely usual interstitial pneumonia, usually
has a diagnostic HRCT appearance. The less specific imag ing features of the
other, less common, interstitial pneumonias should also be appreciated . Of the
seven pathological/clin ical entities included in the recent ATS/ERS classification,
the pathological concepts and imaging findings of the main interstitial pneurno
nias will be reviewed (in particular usual interst itial pneumonia and non-specific
interstitial pneumonia).
Learning Objectives:

1. To understand the reasoning behind the latest classification of the idiopathic
interstitial pneumonias.

2. To appreciate the path oiogic characteristics of the commoner idiopathic in
terstlt lai pneumonias.

3. To be abie to recognize the key HRCT features of the idiopathic interstitial
pneumonias and be aware of the diagnostic limitations of HRCT in these
disease s.

Room F1

RC404
Interstitial pneumonia:

HRCT-pathological correlation
Moderator:
G. Gave/li: Bologna/IT

A-0065

Chest

16:00 -17:30

A.The classification of idiopathic interstitial pneumonias
D.M.~; London/UK

A-0063

C.Vertebroplasty
J. Chiras ; Paris/FR

Percutaneous vertebroplasty is an interventional radiology technique, that fills
the pathological vertebral body with acrylic cement. This method is used to
strengthen the vertebral body and reduce pain in diseases that result in fragile
vertebrae. Main indications include angiomas , metastases and osteopenic frac
tures .
Vertebroplasty is performed with analgesia under IIuroroscopic guidance: for the
cervical spine an antero-Iateral approach is used; for thoracic or lumbar verte
brae , the approach is usually transpedicular, but when this approach is not pos
sible a postero-lateral approach is used.
Extravasation of cement into the veins , intervertebral disc or soft tissue can oc
cur. Nevertheless, pulmonary embolism of cement is an exceptional event. Local
complications are rare: neurolog ical deficit or spinal infection is also exceptiona l.
Radicular pain often transitory is observed in about 2%. Local complications ap
pears more frequently in metastatic disease (3.7%) than in osteopenic fractures
or spinal angiomas « 1%). In compa rison benefit evaluated in terms of the anal
gesic effec t or spine stabilization is very important: pain relief occurs in about
90% of cases. equally well in spinal metastases as in angiomas or osteoporotic
fractures.
Such good results explain the great potenti al of developm ent of this techniqu e for
treatment of fragile vertebral body cond itions .
In symptomatic angiomas or osteopenic fractures, vertebroplasty appears to be
the main local treatm ent. Its place in the selling of metastases has greatiy in
creased but this is a multi disciplinary decision.
Learning Objectives:

1. To present the techn ique of vertebroplasty under fluoroscopic guidance.
2. To understand the main clinical indication in vertebral fractures, results and

complications.

A-0064

B. Pain treatment
A.~;Slfasbourg/FR

The method of first choice for relieving cancer pain is to eliminate the tumor.
Unfortunately, we are far from achieving cure in the majority of cancer patien ts.
The various therapeutic modalities currently available to address cancer pain are:
Specific anticancer treatments intended to elim inate or decrease the size of the
pain-caus ing tumor; like radiation therapy, che motherapy, hormone the rapy, and
palliative surgery .
Non-invasive procedures, includ ing systemic analgesic and related drugs , psy
chologicaltechniques, neurostimulation techn iques , and physical therapy.
Invasive procedures, including regional analgesia achieved by local anaesthet
ics, and intraspinal injection of narcotics, prolonged regional analgesia achieved
by inject ion of neurolytic agents, alcoholization and thermocoagulation of the
tumor, analgesic cementoplasty and ablative neurosurgical techniques.
Reduction of pain without systematic side effects can be achieved in advanced
stages of cancer with precise percutaneous CT-guided techniques.The app iica
tions of the CT-guided interventions range from precise neurolytic block (neurol
ysis) of somatic spinal nerves and neurolytic sympathetic blockade to tumor
alcoholization or thermocoagulation and percutaneous cementoplasty.
The importance of a multidisciplinary team effort in manag ing patients with can
cer, especially in the terminal phase, is well established .The interventional radi
ologist has the opportunity to play an active role in pain management and in
improving the quality of life of patients with mal ignancies.
Learning Objectives:

1. To become familiar with the indications and technique of pain management
procedures.

2. To understand the role of interventional radiological management of pain in
cancer patients.
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Learning Objectives:
1. Toclarify the clinicopathologic concepts of respiratory bronchiolitis (RB), res

piratory bronchiolitis - associated interstitial lung disease (RB-ILD) and desq
uamative interstitial pneumonia (DIP)

2. To review their most frequently encountered clin ical manifestations and CT
features

3. To underl ine the necessity of a mult idisciplinary approach of these disorders ,
necessitating an active collaboration between the pulrnonoloqlst, radiolog ist
and pathologist

A-0067

Learn ing Objectives:
1. To identify the most typical neuroradiological appearance of spinal dysra

phisms .
2. To correlate such features with a corresponding derangement in early em

bryon ic development.
3. To use a work ing classif ication that may prove helpful in making a diagnosis

in the everyday clinical practi ce.

A-0069
B. Cerebellar malformations
P. Demaerel ; Leuven/BE

C. Occupational pneumonitis
S.J. Copley : London/UK

The radiologist has an important role in the clinical management of occupational
pneumonitis. Key aspects include detect ion of early or subtle disease and specif·
icity of diagnosis. Medicolegal issues include confirming the presence of disease
is consistent with occupational exposure, identifying other causes of disability
e.g.emphysema and determining the morphological extent of disease as a guide
for compensation.Broadly, occupat ional pneumon itides can be divided into those
due to organic dust exposure (extrinsic allergic pneumon itis or hypersensitivity
pneumonitis) or inorganic dust exposure (e.g. coal worker 's pneumoconiosis,
asbestosis, berylliosis and hard metal disease). The high-resolution CT appear
ances of occupational pneumonitides will be described with histopathological
correlation. Benign asbestos-related disease wil l be used as an example to dem
onstrate how it may be poss ible to correlate individual CT features of diseas e
with measures of pulmonary function using high-resolut ion CT.
Learn ing Objectives:

1. To comprehend the role of the radiologist in the patient with occupational
pneumoniti s.

2. To become familiar with the radiographic and high-resolution CT appearanc
es of various occupational pneumonitides and potent ial pitfalls in interpreta
tion.

3. To understand the potential role of high-resolution CT in morphological-func
tional correlation using benign-a sbestos related disease as an example.

16:00 - 17:30

Neuro

RC 411
Pediatrics

Room F2

There is a renewed interest in the imaging of cerebellar malformations .
There is no consensus about a uniform class ification of congen ita l cerebellar
malformations. We will illustrate the Chiari malformation and the Dandy-Walker
complex, rhombencephalosynapsis and the Joubert syndrome.
Most attention will be paid to the cortical cerebellar malformations .We know mainly
from experimental evidence in the rat and mouse cerebellum that granule cells
and Purkinje cells play an important role in the complex process of in- and out
ward migration . Foliat ion is triggered by migrat ion and is followed by fissuration.
Genes and trophic factors play an important role in these processes.We suggest
that the cort ical abnormalities of foliation and fissuration represent one anomaly
with a variable expression of severity.The abnormalities can be limited to a malo
rientation of the fissures of the anterior lobe of the vermis (type 1a) or be associ 
ated with an abnormal foliation of part of the vermis and occas ionally include the
hemisph eres (type 1b). We have described three different cerebellar hemispher 
ic cort icat abnormalities: 1. cortical dysg enesis with or without inclusion cysts ,
2. cort ical hypertrophy, and 3. aberrant folial orientation.These type 2 abnormal
ities were often associated with type 1 abnormalities.This classification should
certainly not be considered as a rigid system , but as a framework that can be
used as a base when new insights and observations become available.
Learning Objectives:

1. To review the imaging appearances of the more common cerebellar malfor
mations .

2. To raise the interest for the sometimes subtle cerebellar cort ical malforma 
tions .

3. To become familiar with the different types of abnormalities of foliation and
fissuration .

A-0070
C.White matter disease in children
Z. Eatall;Riyadh/SA

Moderator:
K. Marsot-Dupuch; Le Kremlin-Bicetre/FR

A-0068
A. Spinal malformations
p. Tortori-Donati. A. Rossi, R. Biancheri, A. Cama ; Genoa/IT

Spinal cord development occurs through three consecutive periods: (i) during
gasfrulation (2" gestational week) the trilaminar embryoni c disk is establ ished
and the notocho rd is laid down; (ii) primary neurulation (18'"-27'" day) produces
the uppermost 9/10 of spinal cord; (iii) secondary neurulation (28'"-48'" day) reo
sults in the conus tip and filum term inale. Defects in one of these three steps
produce spinal dysraphisms, charact erized by anomalous differentiation and fu
sion of dorsal midl ine structures. Spinal dysraphisms may be categorized cllni
cally in two subsets. In open sp inal dysraphisms (OSD) the placode
(non-neurulated neural tissue) is exposed to the environment. OSD include mye
lomeningocele, myelocele ,hemimyelomeningocele and hemimyelocele, and are
always associated with a Chiari II malformation. Closed spinal dysraphisms (CSD)
are covered by intact skin, although cutaneous stigmata usually betray their pres
ence. Two subsets of CSD may be identified. CSD wifh fumefact ion comprise
Iipomyelocele, Iipomyelomeningocele, meningocele, and myelocystocele. CSD
without tumefaction comprise complex dys raphic states (ranging from complete
dorsal enter ic fistula to neurenteric cysts , diastematomyelia, dermal sinuses,
caudal regression, and spinal segmen tal dysgenesis), bony spina bifida , tight
filum terminale, filar and intradural lipomas, and a persisting terminal ventricle.
The most complicated forms (complex dysraph ic states), including split cord
malformations, caudal regression , and segmental spinal dysgenesis) are related
to faulty gastrulation.

Diseases of the white matter in children represent a heterogeneous group of
pathologies. Classical leukodystrophies are hereditary diseases and include
metachromatic leukodystrophy, globoid cell leukodystrophy (Krabbe disease).
Canavan 's disease , X-linked adrenoleukodystrophy, van der Knaap 's disease,
Aicard i-Gout iere disease , Alexander's disease, vanishing white matter disease
and other rare entities . Classificat ion is diff icult because of the biochem ical het
erogeneity of these diseases , some of them belonging to peroxisomal and lyso
somal diseases, others to aminoacidemias, whereas in a few of them the
underlying metabolic error has not been ident ified yet. Addit ionally, many other
metabol ic diseases (e.g. organ ic acidurias) present with extensive white matter
abnormaliti es. Inflammatory, hypoxemic, infectious or toxic diseases may cause
differential diagnostic problems too.
Since the advent of MR imaging, it has become increasingly obvious that in most
of these diseases involvement of the white matter is often partial and grey matter
structures are not infrequently affected too. The peculiar lesion patterns, result
ing from the selective vulnerability of the different white or grey matter structures
of the central nervous system , are often recogn izable on the MR images. High
quality T1 and T2-weighted MR images and systematic image analys is allow ac
curate lesion depiction and hence pattern recognition in many cases .The lesion
patterns may be pathognomonic, suggestive or non-spec itic . Additional usefu l
informat ion may be obtained by the use of advanced MR techniques. such as
dittusion-wetqhted imag ing and proton MR spectroscopy, which may further en
hance the diagnostic value of the MR imag ing work-up.
Learn ing Objectives:

1. To familiarize with the concept of pattern recognition in white matter diseases.
2.To discuss the technic al considerations in the MR imaging evaluation of white

matter diseases.
3.To review the major pathological entities presenting with "white matter dis

ease " in children and their conventional MR imaging characteristics .
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4.To illustrate the role of advanced MR techniques (echo-planar diffusion-weight
ed imaging and proton MR spectroscopy) in the diagnostic imaging evalua
tion of white matter diseases.

B. Pathology: Extent, mUlticentricity, margins
R. Holland; Nijmegen/NL

Size/extent is an important factor in the management of DCIS. The assessment
of extent of DCIS is complex and needs in optimal conditions the correlation of
the mammogram, the specimen X-ray and the histological slides. Since the ma
jority of DCIS is non-palpable, the mammographic estimate is the sale guide for
resection. Therefore, data on the mammographic-pathological correlation of the
tumor size are essential for guiding the extent of surgery. The mammographic
extent of a DCIS is defined as the greatest distance between the most peripher
ally located clusters of suspicious microcalcifications and the histological extent
as the greatest distance between the most peripherally located DCIS foci. Whole
organ studies showed that mammography, on the basis of significant rnicrocalci
fications, generally underestimates the histological or "real" size of DCIS by an
average of 1-2 cm. In a series of DCIS cases with mammographic sizes up to
3 em, the size difference was less than 2 cm in more than 80% of the cases.
Histological evaluation supported by correlation with the X-ray of the sliced spec
imen allows a precise and reproducible assessment of the extent of any DCIS
present.
The distribution of DCIS in the breast is typically not multicentric, defined as
tumor involvement in two or more remote areas separated by uninvolved glandu
lar tissue of 3-4 cm. On the contrary, DCIS is typically a unicentric process, that

RoomH

A-0074

Head and Neck

16:00 - 17:30

RC408
CPAand internalauditorycanal
Moderator:
G.C. Ettorre; Bari/IT

A.lnternal auditory canal: Non-tumourous pathology
J.W. Casselman" B. De Foer'; 'Bruges/BE,2Antwerp/BE

The most frequent non-tumorous enhancement is caused by facial nerve neuri
tis. Neuritis can often be distinguished from a schwan noma on thin T2W gradi
ent-echo images. Nerve enhancement is most frequently caused by viral infection,
more diffuse enhancement can be seen in case of AIDS, tuberculosis etc. En
hancement can also follow the walls of the lAC and is reported in patients with
apicitis, liquor hypotension and pachymeningitis. Granulation tissue developing
around cholesteatomas can be quite destructive and can find its way through the
inner ear into the lAC. Active otosclerosis around the lAC can mimic an enhanc
ing lesion inside the lAC.
In patients with fibrous dysplasia and Paget's disease the CSF pulsation can
widen the lAC. Absent and extremely narrow lAC's are nearly always accompa
nied by VIII!hnerve aplasia. The facial nerve canal can have an abnormal course
or can be completely separated from the lAC. Complete congenital absence of
the VllthNlllth nerve, absence/hypoplasia/atrophy of one the VIII" nerve branch
es can all be recognized on MR.
The bone barrier between the cochlea and the lAC can be absent in congenital
malformations of the inner ear (e.g. X-linked deafness). The resulting connection

Apart from the rare instances when in-situ carcinomas present as a breast lump
or nipple discharge, the vast majority of patients are diagnosed following the
detection of microcalcification on screening mammograms. In-situ carcinomas
account for around 20% of all screen-detected cancers in the UK's National Health
Service breast screening programme (NHSBSP). There is a wide overlap of the
mammographic features of benign and malignant mircrocalcification and so dis
tinction on mammographic grounds alone is flawed. As a consequence a large
proportion of such patients require needle biopsy to establish a diagnosis. Nee
dle biopsy, although frequently very accurate, may underestimate the presence
of malignancy or may reveal in-situ disease alone when an invasive cancer is
also present. Lobular cancer in situ (LCIS) and atypical lobular hyperplasia (ALH)
may also be detected following needle biopsy or surgical excision. Views on their
imaging appearance and significance are changing and will be debated.
The diagnosis and treatment of in-situ carcinomas is often the most technically
challenging of all breast conditions for radiologists, pathologists and surgeons.
Achieving good and safe patient care requires close, high quality, multidiscipli
nary teamwork.
Learning Objectives:

1. To comprehend the mammographic appearances of in-situ carcinoma and
the limitations of mammographic interpretation.

2. Understand a protocol for recalling and evaluating screening detected micro
calcifications including the efficacy of different methods of needle biopsy.

3. Understanding the pitfalls of needle biopsy diagnosis in patients with in-situ
carcinoma.

4. Understanding the role of other imaging modalities such as ultrasound and
breast MR.

C.lmaging
P.O. Britton; Cambridge/UK

is, the tumor foci are usually distributed within a particular region, corresponding
most likely to a breast "segment", without intervening areas of uninvolved breast
tissue.
Learning Objectives;

1. To understand the distribution of DCIS in the breast.
2. To understand the radiological and pathological size correlation of DCIS.
3. To become familiar with the mammographic-pathological correlation of DCIS.
4. To get acquainted with the essential information which should be communi

cated to the surgeon.

A-0073

RoomG

RC402
In situ carcinomas (DCIS, LCIS)
Moderator:
G. Wolf; Vienna/AT

A-0071
A. Molecular genetics and new concepts
C. Wells: London/UK

Ductal carcinoma in-situ (DCIS) of the breast is widely regarded as a precursor
of invasive breast carcinoma. The rates at which DCIS becomes invasive, howev
er, varies markedly between different subtypes. Low grade DCIS has a long time
course of up to 18 years between the occurrence of the disease and the develop
ment of invasive carcinoma. A high proportion (60%) of cases may never develop
invasive carcinoma even over this long time period. High grade DCIS, however,
has a much shorter time course to the development of invasive carcinoma which
is estimated at an average of 3-5 years. More recently molecular analysis of these
lesions has demonstrated genetic differences between low and high grade DCIS
suggesting that there are at least two entirely separate pathways of the develop
ment of these conditions with marked differences in their clinical course. Low
grade DCIS appears to develop loss of genetic material on 16q in common with
tubular and grade 1 invasive carcinomas while high grade DCIS does not show
this effect and shows gains on chromosomes 1 and 17.The old theory that high
grade DCIS evolves from low grade DCIS appears untenable as regain of 16q is
thought highly unlikely in biological terms. Lobular carcinoma also appears sim
ilar to tubular and grade 1 invasive carcinomas in showing loss of 16q associated
with loss of the e-cadherin gene giving its characteristic phenotype. One path
way for the development of low grade DCIS appears to be related to columnar
cell change with the development of flat epithelial atypia ("clinging carcinoma"),
atypical ductal hyperplasia, low grade micropapillary DCIS, cribriform DCIS and
eventually tubular and grade 1 invasive carcinoma. Pathways for the develop
ment of intermediate or high grade DCIS are less clear.
Learning Objectives:

1. To understand the diversity of DCIS
2. To understand the implications for detection and treatment
3. To understand the relationship of pre-neoplastic changes and DCIS
4. To understand the implication of mammographic detection of certain pre-DCIS

changes
5. To understand the relationship of DCIS to the different grades of invasive

carcinoma

Breast

16:00·17:30
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A-0079
C. Postoperative evaluation and follow-up
R.H. QlIen; Leuven/BE

Patients with multifucal transitional coli carcinoma (TCC) of the bladder or fre
quent and multifocal recurrences , and those with tumors involving a ureteral ori
fice are at increased risk for SUbsequent tumor development in the upper urinary

A-0078
B. Bladder
J .E. Husband; Sutton/UK

Room I

A-0077

RC407
Urothelial cancer
Moderator:
D. Babnik-Peskar; Ljubljana/SI

A. Upper urinary tract
JAW. Webb; London/UK

Genitourinary

16:00 -17:30

The great majority of upper tract urothelial tumours are transitional cell tumours,
with squamous cell carcinomas accounting for less than 10%. Upper tract transi
tional cell carcinomas (TCC) account for 5% of all urothelial tumours, with pelvi
calyceal tumours four times more common than ureteric tumours. TCC may be
papillary or plaque-like and may be multifocal. Until recently, intravenous urogra
phy or direct pyelography (retrograde or antegrade) were the best methods to
show the early subtle changes of mucosal irregularity and small filling defects.
Recent developments in CT and MR urography indicate that these methods are
also able to show small mucosal abnormalities. Ultrasound. CT or MR readily
show Jarger tumours and the obstruction they secondarily cause. The imaging
differential diagnosis of TCe on conventional urography includes benign tumours
(e.g. fibroepithelial polyps). ureteral metastases and tumours extrinsic to the ure
ter, as well as a variety of benign diagnoses, partlcutarly "lucent' calculi , blood
clot and inflammatory conditions. CT is the method of choice for tumour staging.
Although it is relatively insensitive to the degree of invasion of the wall of the
pelvicalyceal system and ureter, it is an excellent technique to show more exten
sive local invasion, including involvement of the renal parenchyma and vein , and
iymph node and other distant metastases.
Learning Objectives:

1. Recognise the appearances of upper tract transitional cell tumours with the
ditferent imaging methods.

2. Appreciate the strengths and weaknesses of the different imaging methods
for detecting upper tract transitional cell tumours.

3. Know the imaging differential diagnosis of upper tract transitional cell tumours .
4. Understand how to stage upper tract transitional cell tumours.

Bladder cancer is the most frequent of the urothelial malignancies, accounting
for approximately 4.5% of all newly diagnosed cancers. Bladder cancer ranges
from low grade superiiciallesions to high grade tumours which infiltrate the blad
der wall. CT and MRI have a well established role in the staging of invasive tu
mours .The TNM staging system is the most widely used internationally.Techniques
of examination and the CT and MR findings of different stages of disease will be
described and the advantages and disadvantages ot these techniques will be
discussed. The pitfalls in assessing bladder cancers will be highlighted and the
use of intravenous dynamic contrast MR studies will be addressed in relat ion to
routine and evolving clinical practice.
The patterns of lymphatic and distant spread in bladder cancer will be cons id
ered and the relative merits of MR and CT will be presented.
Learning Objectives:

1. To be fam iliar with the major epidemiological factors associated with bladde r
cancer research

2. To acqu ire knowledge of the TNM staging classification of bladder cancer
3. To understand the CT and MR findings in bladder cancer and the pitfa lls

encountered in staging primary tumours
4. To learn the patterns of nodal spread in bladder cancer and the CT/MR find

ings of nodal staging
5. To appreciate the relative mer its of MR compared to CT for bladder cancer

staging

A-0076

A-0075

C. Cerebello-pontine angle
5 .S. Kollias: ZOrich/CH

Anatomically the cerebello-pontine angle (CPA) comprises the subarachnoid
space between the pons, the cerebellum and the posterior suriace of the petrous
bone. It communicates anteriorly with the prepontine cistern, superiorly with the
ambient cistern , inferiorly with the lateral cerebello-medullary cistern and lateral
ly extends directly into the internal auditory canal. It contains the trigeminal, fa
cial, intermediate, and vestibulocochlear nerves, the peripheral loop of the AICA
and the petrosal vein of Dandy. The most common pathological processes are
tumors or iginating from the structures located within the cistern, or form anatom
ical structures forming its boundaries. The most common are acoustic swanno
mas with distant second most common the meningiomas. Epidermoids. arachnoid
cysts , and neurinomas of other cranial nerves are relatively rare. The CPA cistern
may also be secondarily involved by intra- and extraaxial tumors originating out 
side the cistern such as chordomas. chondrosarcomas. paragangliomas, menin 
giomas of the tentorium and the foramen magnum, and exophytic gliomas of the
brain stem . Metastases, particularly melanoma, within the cistern are rare . Non
tumoral pathology includes vascular lesions, such as, aneurysms and arteriov
enous malformations, megadolichobasilar anomaly and vascular compression of
the cranial nerves.
The imaging modality of choice for the evaluation of the CPA cistern is pre- and
postcontrast, high resolution MRI. FLAIR and diffusion weighted acquisitions are
often helpful in narrowing the differential diagnosis (parflcularly in cases of epi
dermoids and arachnoid cysts). MR angiography is essential for the diagnosis
and treatment planning of vascu lar pathologies. CT should be reserved for eval
uating bone destruction. hyperostosis or the presence of calcifications.
Learn ing Objectives :

1. To comprehend the anatomy and pathological spectrum involving the CPA
cistern.

2. To become familiar with differential diagnostic approaches of CPA cistern
pathology.

3. To learn the imaging strategies used inthe evaluation of patients with CPA
cistern pathology.

between the IAC-CSF and the intralabyrinthine fluid can result in a Gusher ear
and deafness if stapes surgery is periormed.
Fractures can pass through the lAC. Special attention should be paid to retro
grade oedema of the labyrinthine and lAC-fundus segment of the facial nerve in
case of traumatic facial nerve palsy as decompression surgery can be indicated
in these pat ients .
Learning Objectives :

1. Learn the techniques needed to detect all non-tumorous lesions in the lAC.
2. Know which non-tumorous lesions most frequently occur in the lAC.
3. Distinguish non-tumorous lesions from tumorous lesions.

B.lnternal auditory canal:Tumorous pathology
F. Y§illQn; Strasbourg/FR

The internal auditory canal (lAC) is studied using MRI :T1 without and with gado
linium injection, 3D high resolution T2 (MRT2) . The anterior part of the lAC is
occupied by the cochlear nerve and the facial nerve, the posterior part has the
utricula ampullary nerve at the top, and the saccular and postero arnpuuary nerve
at the bottom .The main pathology encountered is a schwannoma of the eighth
nerve which may originate in any of the vestibular and cochlear components
studied by reformated sagittal HRT2.The relationship of the facial, mixed nerves,
and the jugUlar foramen must been precisely evaluated regarding the distance to
the fundus of the lAC and the signal of the labyrinth. Other tumours are not as
frequent as the meningioma (whose diagnosis may be difficult compared with the
schwan noma if located exclusively in the lAC) , the lipoma (diagnosed using the
fatty content) , vascular malformations (detected by angioMR). The size and struc 
tu re of nodular arachnoiditis vary during the MR follow-up, lymphoma presents
as enhanced nodules in both the lAC outside the context of NF2 .The appearanc
es of metastasis is unspecific but the clinical history can leads to the right diag
nosis.
Learning Objectives :

1. To learn the main sequences necessary for the diagnosis of lAC pathology.
2. To learn the way of solving ENT questions about eighth nerve schwanno

mas.
3. To learn about other pathological nodules of the lAC.

26 fJ BCD E F G



A-OOB1

A-OOBO

RC405
Workflow re-engineering for a digital department
Moderator:
G. Gell; Graz/AT

Room UM

A-0083

Moderator:
S. MOller-Hii/sbeck; Kiel/DE

Vascular

RC415
Aortic dissection

A. CT angiography
H.D. Rigauts; Bruges/BE

C. Radiologists' requirements for electronic remote requesting
N.H. Strickland; London/UK

An electronic Remote Requesting System, RRS, is the computerised requesting
of an (imaging) investigation, specifying the reason for the examination, from a
remote location, and its scheduling.
RRS is essential for a PACS institution to become paperless as well as filmless.
Clinical details must be available with the images at image acquisition, reporting,
and with the final report. Workarounds are all unsatisfactory: e.g. continuing to
work with paper request forms, digilising paper requests onto PACS, or typing in
the hand-written details from paper requests onto PACS.
RRS must: be generic, with a common patient database; have customised front
end software; exploit web browser technology; and be fully integrated with
HIS/EPR, RIS and PACS.
Advantages of RRS include: improved workflow efficiency; a paperless as well
as a filmJess imaging department; no lost or illegible request details. RRS is a
step towards a full EPR.
The remote requesting procedure must be simple, preferably with hyperlink func
tionality, enabling a single login for several modules, and single entry of patient
demographic data. There should be unique, secure identification of the referrer(s).
It must include relevant personal patient information. Ideally the system should
automatically reject certain requests, depending upon local or national policy.
There should be a means of electronic procedure justification and associated
audit trails. In conclusion, remote requesting systems currently available lag be
hind the sophistication of commercial PACS, but radiologists should be demand
ing in specifying RRS functionality.
Learning Objectives:

1. To understand why an electronic remote requesting system is essential in a
PACS environment.

2. To establish the general requirements of an RRS.
3. To discuss the advantages of an RRS.
4. To appreciate the role that radiologists should play in designing and custom

izing software of remote requesting systems to fulfill the specific requirements.

nology to new users, ... These technological features are necessary but not suf
ficient to guarantee success.
Applications hide the complexity of the speech technology and integrate with RIS
and PACSsystems to become a user friendly solution. These solutions offer hand
held digital dictation devices, easy patient selection via integrated barcode scan
ner or by clicking on a patient in the RIS or PACS, flexible workflow integration
with possibility to self-edit or send a report away for transcription, easy upload of
finished reports etc. Rather than a technology, the borders between SR, RIS and
PACS become vague and those systems become an integrated user friendly so
lution.
A final component of a successful solution is the human factor: the way in which
SR is introduced in a department, with enough training and support. As we will
illustrate with a concrete project, the results in terms of reduced cost, faster re
port turn-around time and higher report quality are seen from day one.
Learning Objectives:

1. Appreciate the difference between speech recognition technology, speech
recognition application, and speech recognition solution.

2. Added value of interfacing and integration within RIS and PACS workflow.
3. Project example and results.

A-OOB2

Multislice helical CT is ideally suited for vascular CT imaging. Multiple detector
rows synchronously acquire multiple images per rotation. Recent developments
make it possible to acquire 16 slices pro rotation.

16:00 -17:30

RoomK

Computer Applications

tract. Therefore, the follow-up of these patients should include an IVU at regular
intervals for at least 5 years. Other investigators recommend annual radiological
evaluation of the upper urinary tract for 2 years after the initial diagnosis and
treatment of an upper tract or bladder carcinoma.
The incidence of upper tract cancers in patients who had previously undergone
cystectomy has been reported less than 10%. All patients with upper tract urothelial
tumors present with symptoms and routine IVU fails to detect any asymptomatic
lesions. Therefore, routine radiological assessment of the upper tracts is not jus
tified following cystectomy. With the exception of an early study to check drain
age following surgery, post-cystectomy IVU's should be reserved for those patients
with symptoms.
In patients with an ileal conduit, loopography is a safe, quick and relatively cheap
alternative for IVU.
CT is commonly used in the follow-up of the patients treated with cystectomy. The
CT-appearance of patients with various types of loops and neo-bladders may
lead to erroneous diagnosis of local reccurence, lymph nodes or metastases. A
valuable alternative in patients with borderline or limited renal function is MR and
MR-urography. This allows morphologic evaluation of the upper urinary tract and,
with careful evaluation of the native, assessment of the urothelium as well.
Learning Objectives:

1. To evaluate the role of IVU in the follow-up of patients with urothelial neo-
plasms.

2. To evaluate the role of other techniques, such as loop-studies.
3. To illustrate CT images after cystectomy and neo-bladders.
4. To discuss the role of MR and MR-urography.

B.lntegrating speech recognition
F. Veldeman; Diegem/BE

Speech recognition (SR) technology has come to a stage that it is fast enough
and good enough to add value to every radiology department.
Some key success factors in a speech recognition project do depend on pure
technology factors, such as the robustness and speed of the SR-engine, the
quality of the Radiology specific language model, the easy adaptation of the tech-

A. Preparing for a digital department/hospital
A.T. Carty" B. O'Dowd'; 'Liverpool/UK, 2Dublin/IE

The backgrounds are two hospitals, each the successor to a group of 19th centu
ry hospitals. The Royal Liverpool (1,400 beds on two sites) was opened in 1978
and The AMNCH, Tallaght (Dublin) (610 beds on one site) in 1998.Tallaght has a
fully operational hospital-wide PACS implemented using the "big bang" approach
on opening. Liverpool is preparing for the phased implementation of PACS.The
contrast in the stage of development of PACS will be described. Liverpool has to
integrate its PACS planning with a rolling programme of reprocurement of X-ray
equipment and HIS/RIS, all focusing on a target of full Electronic Patient Record
(EPR) by 2006/7. Functional HIS/RIS have been available in Liverpool for over 10
years but are not compliant with Dicom/HL7. The new Liverpool RIS is for instal
lation in late 2002. Detailed workflow planning for the new department/hospital in
Tallaght was carried out pre opening, however many modifications have been
made since. This process is also ongoing in Liverpool.
This presentation will concentrate largely on culture change to the exclusion of
technical points.
Learning Objectives:

1. Robustness of electronic systems must be (almost) perfect.
2. Changes in many aspects of hospital culture are required in a digital environ-

ment.
3. Doctors hate change.
4. Workflow must be reviewed regularly.
5. Communication and dialogue with clinical colleagues at the planning stage is

essential.

16:00·17:30
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the preferred treatment modality. Further improvement in stent-graft technology
may resolve the issue of durability and trauma to the aortic wall.
Learning Objectives:

1. To emphasize the obvious advantage of stent-graft treatment in acute and
chronic complicated type B aortic dissections.

2. To underline the need for further development of stent-graft technology in
order to improve its long-term durability in the treatment of complicated aortic
type B dissections.

A. Quality criteria for chest X-ray
H. Milde, G. Ericson; Gothenburg/SE

Each year, around 45.000 chest radiography examinations are performed at our
institution. Of these 10.000 are bedside.
All radiographers have to be able to perform these examinations in a reproduci
ble and uniform way. In order to achieve the best results, there is a need for
simple and reliable methods. Therefore, a quality project was initiated in April
2001 with the aim to examine several parameters in the examination procedure
such as ergonomics, hygiene, nursing, radiation protection and image quality.
After having made an inventory, we first developed a new method for bedside
examinations.
The patient was examined in an as much upright position as possible both in AP
and lateral projections and with air-gap technique for the lateral view. Four radi
ographers and three radiologists compared the new technique with the old one
and assessed the effects on image quality in keeping with to EU-criteria.
The new method is more ergonomically correct with preserved or slightly increased
image quality.
The inventory showed that we already worked in a hygienically correct way. A
discussion about nursing aspects was initiated by the project and will be contin
ued.
The introduction of the air-gap technique for the lateral view has resulted in a
reduction in radiation dose by three mAs-steps. An education plan was made for
the radiographers.
Our quality project is promising and will continue during fall 2002 when we will
evaluate the parameters of the up-right PA and lateral chest radiography exami
nations.
Learning Objectives:

1. To see the advantages of evaluating existing methods.
2. To understand how we deal with the problem of multi resistent microbes and

the ever present risk of infection in hospitals.
3. To learn the advantages of the new method.

The combination of using thin slices with short rotation times will allow imaging
with high spatial resolution and reduction of motion artefacts such as vascular
wall movements due to pulsation. These vessel pulsation artefacts, may mimic
aortic dissection. Multislice techniques can overrule these artefacts.
The different technical scan parameters for optimal detection of aortic dissection,
will be discussed and illustrated with images obtained from the newest 16 slice
helical CT system.
Simultaneous multiple image acquisitioning makes it possible to scan an entire
vascular region within a short period of time resulting in a good temporal (con
trast) resolution. This allows the acquisitioning of the entire aorta during the opti
mal contrast enhancement phase.Todo so,bolus tracking programs are mandatory
for the evaluation of aortic pathology such as aortic dissection. Scan protocols
for optimal detection of aortic pathology, will be discussed.
In the five years of experience with the multislice CT technique several areas of
progress have been made concerning vascular imaging. 3D, reformatting in dif
ferent planes and automated vascular tracking tools will be discussed.
The authors would like to present the different scanning and postprocessing tech
niques for optimal evaluation of aortic dissection.
Learning Objectives:

1. Experience the possibilities of 16-slice CT for optimizing the depiction of aor
tic dissection.

2. Experience the advantage of bolus tracking programs for diagnosing aortic
dissection.

3. Learn how automated 3D software helps in the evaluation of the extent of
aortic pathology.

A-OOB4
B. MR angiography
J.F. Debatin; Essen/DE

Initially, time-of-flight angiography has found its way into clinical routine for imag
ing vascular morphology. In conjunction with phase contrast imaging, functional
and morphological assessment of vascular pathology became possible. The flow
dependence and associated artifacts inherent to these techniques have restrict
ed the clinical use of these MRA techniques to the extra- and intracranial arterial
as well as the systemic and portal venous systems. With the advent of high per
formance gradient systems a new promising MRA strategy has been developed:
contrast-enhanced 3D MR-angiography. It has been shown to be useful for the
depiction of the thoracic and abdominal aorta as well as its major branch vessels.
The technique exploits the contrast-induced T1-shortening effects within the ves
sels. To achieve maximal image quality, data acquisition in apnea (end-inspira
tion) is crucial. TR and TE are to be chosen as short as possible; a relatively high
flip ranging between 3D' and 50' provides adequate suppression of the surround
ing tissues. Section thickness should be adjusted between 1.5 and 2.0 mm. Dur
ing the data acquisition, paramagnetic contrast is injected. Maximal contrast
concentration in the vessel of interest should be achieved during the acquisition
of the central, contrast-determining portion of k-space. Use of an automated in
jector facilitates contrast timing and delivery.
This review provides a technical overview and critically discusses the clinical
application for the different MRA techniques regarding their utility for imaging the
systemic arterial system in the chest, abdomen, pelvis and lower extremities.
Learning Objectives:

1. Understand different MRA methods.
2. Understand different MRA indications.
2. Learn about MRA pitfalls.

16:00 -17:30

Radiographers

RC414
Radiography
Moderators:
N. Kolmannskog; Kolbotn/NO
P.A. McCarthy; Galway/IE

A-OOB6

Room N/O

A-OOBS
C. New therapeutic alternatives
K. Ivancev; Malmo/SE

Type B dissections are complicated in 20% of patients. Open surgery is known to
be associated with high morbidity and mortality in the acute phase. Recently,
stent-graft treatment has been repeatedly shown to offer obvious advantages.
Stent-grafting alters hemodynamic conditions by closing the main entry, resulting
in increased pressure in the true lumen, and further through the obstructed branch
vessels. In case of rupture, closing of the latter is promptly achieved. In chronic
type B dissections complicated by aneurysm formation, stent-graft treatment is
associated with less than 3% risk of paraplegia, a 3D-day mortality of 1-2%, and
a subsequent reduction of aneurysm size in 75% of patients. Corresponding sur
gical results show considerably higher morbidity and mortality. However, current
ly available stent-grafts have shown weakness in the metal endoskeleton, which
with time may break or cause trauma to the aortic wall. In conclusion, stent-graft
repair in the setting of complicated acute as well as chronic type B dissection is

B. Mammography screening: A randomized trial in Gothenburg
L. Bjorneld; Gothenburg/SE

The Gothenburg Breast Screening Trial was initiated in Gothenburg city in 1982,
to evaluate the reduction in mortality due to breast cancer for women aged 39 
59 years. Between December 1982 and April 1984 about 50,000 women were
randomized to either an intervention or control group. The women in the interven
tion group were invited for mammography screening every 18 months. The trial
had a special focus on women in the younger age groups.
Our results point to the fact that high quality mammography still is the best screen
ing method for early detection of breast cancer even in women 39 to 49 years of
age.
Learning Objectives:

1. To learn the principles of population-based, randomized controlled trials.
2. To understand the importance of good quality in mammography screening.
3. To get information of experiences and results from the randomized and con

trolled trial in Gothenburg.
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16:00·17:30

E3- European Excellence in Education

E3420

Interactive image teaching:
Thoracic calcifications
Moderator:
J. Caceres; Barce/ona/ES

A-0088
Thoracic calcifications
J. Caceres', J. Vilar"; 'Barce/onalES, 2Va/enciaiES

Knossos

Images of different types of pleural and pulmonary calcifications accompanied by
multiple-choice questions will be presented. During the workshop, the instructors
will discuss the cases with the audience and will expand the teaching points with
further images and references. At the end of the session attendees will receive a
CD with the answers, additional images, and a list of references.
Learning Objectives:

a) The detection of calcium in a pleural or pulmonary lesion does not necessar
ily guarantee that the lesion is benign.

b) The presence of calcium in pulmonary and pleural lesions does not imply
that such lesions are inactive.

c) Computed tomography is an essential complement to conventional radiogra
phy in the detection and analysis of pleural and pulmonary calcifications.
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A-0091
C.lmaging of pelvic fractures
N.H. Theumann, J.P. Verdon, E. Mouh sine , A. Denys , P. Schnyder, F. Portier;
Lausanne/CH

Pelvic trauma includes a great variety of very polymorphous lesions, differing
from each other by the ir anatomical aspect, their context and therapeutic implica
tion: In order to be effi cient , the radiologist first has to know the diagnostic value

A-0090
a .lmaging of abdominal and pelvic injuries
D. Weishaupt; zonavcn
The availability of new imaging modal ities has altered the diagnostic approach to
patients with abdominal and pelvic trauma. CT and ultrasound have largely re
placed diagnostic per iloneallavage. Ultrasound is used in most trauma centers
as the initial imaging technique for the detect ion of hemoperitoneum and helps to
determine the need for emergency laparotomy. CT allow s for an accurate diagno
sis of a wide range of traumatic abdominal and pelvic cond itions. The speed of
single-slice helica l and multi-detector row CT (MDCT) permits a rapid CT exam
ination of the serious ly ill patient in the emergency room. In part icular, the tech
nology of MDCT permits multiple, sequential CT scans to be quickly obta ined in
the same patient , wh ich is a great advance in the rapid assessment of the mult i
ple injured pat ient. The evolv ing concepts in traum a care promot ing non -opera
tive management of liver and splenic injuries creates the need for follow-up
cross -sectional Imaging studies in these patients. CT and , less frequently, MR or
ultrasound are used for this purpose.
Learning Objectives :

1. To understand the role of imag ing in patients with abdominal or pelvic trau
ma.

2. To discuss imaging strategies in trauma patients.
3. To describ e imaging features that allow diagnosis and influence manage

ment of blunt abdominal and pelvic injuries.
4. To review cases illus trating the spectrum of abdominal and pelvic injuries.

A. Imaging of thoracic injuries
G. Gavelli , R. Can ini, P. Bertacc ini, G. Battista. C. Bna, R. Fattori; Bologna/IT

Chest trauma is one of the most important causes of death, in particular in ind i
viduals under the age of 40.
The mortality rate for chest trauma, often related to motor vehicle accidents, is
about 15,5 %; it incre ase dramatically to 77% with associated shock and head
injury (Glasgow sco res of 3-4 ).
The accurate diagno sis of pathol ogies consequent to blunt chest trauma depends
on a comp lete knowledge of the different cl inical and rad iological manifestations .
The first diagnostic approach is class ically based on chest X-ray often carr ied
out on sup ine position at the hospital admissio n.
A CT study must then be performed in all chest trauma patients in whi ch thero is
even the smallest d iagnostic doubt on plain film.
In particular, spi ral CT (SCT) assumes a fundamental role in the demonstration
of mediastinal hemorrhage and direct signs of aort ic les ions . At present SCT is
routinely part of a diagnostic evaluation which also includes scans of the brain
and the abdomen in poly traumatized pat ients.
MR is the ideal method for visualizing diaphragmatic lesions; furthermore. recent
reports demonstrated the high diagnostic value of MR in evaluating aortic inju
ries.
The purpose of this article is to review the most common radiological patterns
related to che st traum a.
Learning Objectives:

1. To comprehend the role of imaging in chest trauma.
2. To understand the different radiolog ical manifestations of chest trauma.
3. To learn the opt imal diagnostic approach in the management of traumatized

patients.

A-0093

RoomB

A-0092

Moderator:
P. Piperopoulos; Athens/GR

Ultrasound

08:30 - 10:00

CC516
Abdomen (1)

A. Diffuse hepatic disease and portal hypertension
B.~;Mon~emedFR

Viral and alcoholic induced cirrhosis account for almost 80% of the causes of
portal hypertension in Europe. Ultrasonography is the most widespread diagnos
tic procedure in portal hypertens ion . As liver biop sy is invasive, there has been
great clinical interest in the ability to detect cirrhosis by non invasive methods.
Ultrasonography is useful to demonstrate chron ic liver diseases that are respon
sible for portal hypertension .The sonographics patterns associated with cirrho
sis include : liver volume redistribution. coarse echostructure, and nodular surface.
Doppler ultrasonography provides additionnal information regarding the presence
of portosystemic collaterals and the direction of portal flow. Limit ations of US and
the complementary role of other imaging modalit ies such as CT, MR, will be dis
cu ssed .
Learning Objectives:

1. Describe changes in liver ultrasonography in chron ic liver disease: volume
redistri bu tion,coarse echot exture , and nodul ar surface

2 . Expla in Dopp ler characteristics of cirrhosis
3 . Describe sonographic and Doppler findings of por tal hypertension
4 . Discuss the role of complementary imaging modalities.

a. Characterisation of liver tumors
T. Albrecht' , C. Harvey"; 1Berlin/DE, sLoraon/u«

of each radiological techn ique , in order to suggest the investigation strategy ap
propriate to any clinical situation. Then, he must be able to accurately describe
fractu res and to include them into a classification in agreement with the clinician.
Pelvic fractures form a polymorphous group . In the isolated acetabular fractures,
function is mainly at stake. Radio logical assessment relies upon good -quality
plain films comp lemented by CT imaging with fine slices and multi planar recon
st ruct ion. Letournel's classificat ion remain s the reference standard. Management
cons ists main ly of re-establishing joint congru ence to prevent early coxarthrosis.
Pelv ic fractures often occur in violent trauma and are associated with visceral
lesions, putting vital prognosis at stake. Radiological assessment must be in
cluded in multidisciplinary management and CT imaging stands for the most com
plete and least time -consuming device. allow ing for investigation of both visceral
and osseous lesions. In cases of hemodynamic shock, external fracture stabili
za tion and embolization of pelv ic bleeding are preponderant. Tile/Association for
Osteosynthesis classification is currently used most frequently. It allows a good
description of the mechanisms and lesions, and is more adapted to manage
ment.
Learn ing Objectives:

1. To become familiar wit h pelvic fractures classification
2 . To learn the main standard radiog raphic patterns in minor trauma
3. To comprehend the mu ltidiscip linary appr oach of major trauma in order to

optim ize management care

This presentation gives a comprehensive overview of ultrasound of focal liver
les ions . Techn ical aspects such as exam ination technique and the use of Dop
pler modes as well as recent developments such as tissue harmonic imaging will
be discussed briefly. Microbubble contrast agents will be dealt with in more deta il.
Th e clinical significance and features of various liver lesions such as haemangi
oma, focal nodular hyperplasia , aden oma, rege nerative nodule, metastasis and
hepatocellular carcinoma on unenhanced as well as on contrast-enhanced sonog
raph y will be described . With the exception of cysts and typ ical haemangiomas,
definitive characterisation of a liver les ion is oll en not poss ible on conventional
unenhanced ultrasound. This situation has changed with the recent advent of
ultrasound contrast agents and new contrast-specific imaging modes, which per
mit defin itive diagnosis of most lesions. Furthermore, detection of metastases
and HCC is also greatly improved by the use of mic robubbles . Contrast-enhanced

Room A

A-0089

CC 517
Traumatic injuries (4)
Moderator:
G.D. Hurley; Dublin/ IE

Emergency Radiology

08:30 - 10:00
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sonography dramatically extends the role of liver ultrasound by improving its spe
cificity in the detection and characterisation of focal lesions to rival CT and MRI.
Learning Objectives:

1. To be familiar with the c1incalsignificance and typical sonographic features
(on conventional as well as contrast-enhanced US) of common liver lesions.

2. To understand the technical and pharmacological basis of contrast-enhanced
liver US.

3. To understand the role of contrast agents in liver US.

A-0094
C. Characterisation of pancreatic tumors
A. Martinez-Noguera; Barcelona/ES

Pancreatic ultrasound (US) sometimes presents difficulties in seeing the whole
of the pancreas. However, technical experience and new advances into US equip
ments such as harmonic imaging, color-Doppler, power-Doppler and US con
trast agents, allow us better visualisation of all the pancreas and peripancrealic
areas. Doppler US and dynamic US with contrast agents permit a higher level of
tissue characterization in the normal pancreas and pancreatic lesions. Analysis
of tissue characterization of pancreatic tumors is related to: a) composition of the
mass represented in the different patterns on gray-scale US (solid, cyst, calci
um); b) vascular bed of the tumor studied by conventional duplex-Doppler US,
color-Doppler or power-Doppler and c) degree of vascularization on dynamic
studies with US contrast agents. The use of harmonic mode together with US
contrast agents of the latest generation can improve the detection (sensitivity)
and characterization (specificity) of focal lesions of the pancreas. Adenocarcino
ma is the most frequent tumor of the pancreas (90%) and recent experience with
contrast US shows that the degree of vascularization is slightly enhanced as with
computed tomography. Other tumors or inflammatory masses (islet cell tumors,
cystoadenomas, carcinoid, metastases, focal pancreatitis), are moderately or well
enhancing with dynamic ultrasound.
Learning Objectives:

1. To review new US techniques and their application in the pancreatic area
2. To understand the US gray-scale patterns and Doppler US in the detection

and characterization of pancreatic tumors
3. To analyse the degree of vascularity of pancreatic tumors on dynamic stud

ies with US contrast agents

Learning Objectives:
1. To put radiological risk in relation to other voluntary risks.
2. To learn about the different means to balance the benefits of new CT tech

niques and the possibilities to reduce CT-dose.
3. To understand the interaction between on one hand consent, medico legal

litigation, and ethics and on the other medical imaging with ionising radiation.

A-0096
Risks in perspective
K.L. Harding; Birmingham/UK

In the UK 21% of the collective dose to the population is from medical exposure.
Doses from conventional radiology and nuclear medicine are comparable but
there are increasing concerns about the radiation dose from CT and from inter
ventional radiology. Even deterministic effects (skin burns) are now being report
ed with interventional techniques.
However the risks of incurring these radiation doses must be considered in the
context of risks of everyday life. Such risks are quite small compared with alco
holism, smoking, or being overweight. Disease such as cardiovascular disease
or cancer contribute materially to loss of life expectancy. The risk of death in a car
accident is also not to be ignored.
In addition to these risks, patients are subjected to those from interventional tech
niques, drug treatment and the hazards of anaesthesia and surgery. Often the
most difficult aspect to consider is the risk of failing to make a diagnosis. Data
from the UK defence unions puts a monetary value on the costs of litigation for
such cases in primary care.
Radiation risks are not a major concern, but always the benefit of diagnosis must
exceed the risk. Using the EC "referral guidelines for imaging" helps ensure that
this is the case.
Learning Objectives:

1. To understand that medical exposure contributes materially to the population
radiation dose.

2. To appreciate the growing contribution of CT and interventional radiology to
radiation dose.

3. To put such radiation risks in the context of voluntary risks and those from
disease.

4. To ensure that the benefit exceeds the risks.

08:30 - 10:00 Roome A-0097
Special Focus Session

SF Sa
Radiation risks revisited
Moderator:
H. Ringertz; Stockholm/BE

A-0095
Radiation risks revisited (Introduction)
H. Ringertz; Stockholm/SE

This special focus session will address 1. the relative importance of radiation
risks compared to other everyday risks. 2. The most important increasing risk of
importance to radiologists today from multislice CT and finally 3. we will focus on
radiation from a medico legal and ethical point of view.
Most voluntary risks in life include a balance between a benefit and the risk.
Driving a car might be very advantageous even with the traffic accident hazard.
In the same way the advantages of any examination with ionising radiation have
to be superior to any risk involved. In order to make the risk of not performing an
examination much bigger than the risk from radiation we must emphasise the
importance of adequate referrals.
This is specifically the case with all high radiation dose examinations such as
multiple phase multislice CT. However there is also an important need both for
technical dose reduction and an adaptation of image quality to the medical situ
ation. There are as many solutions to these needs as there are imaging problems
to be solved.
Finally many ways of using diagnostic imaging with ionising radiation must be re
evaluated from a medico legal and ethics standpoint. The increasing percentage
of manmade ionising radiation in healthcare may lead to litigations. This in turn
can increase the need for consent or even written consent for diagnostic im
aging.

Multislice CT radiation dose and how to control it
M. Prokop; Utrecht/NL

Multislice CT can substantially increase radiation dose if scanner settings are
inadequately adapted to the properties of such scanners. A recent survey on CT
practice in Germany (Nagel 2002). showed that while the average dose delivered
to a patient with a 4-slice scanner did not increase compared to an older survey
on single-slice scanners, it did increase by approximately 30% relative to modern
single-slice spiral CT units, depending on the examined region and manufactur
er.Technical factors such as geometric dose efficiency and electronic noise, which
are particularly unfavorable for 4-slice scanners, only partially account for these
differences. By having an eye on the CT dose index (CTDI) indicated on the
scanner console and by choosing scanning parameters conscientiously, the user
can contribute substantially to dose control. This involves reducing dose for slim
patients and children while increasing it for obese individuals. By adopting the
approach of reconstructing a high-noise "secondary raw data set" (consisting of
thin overlapping images) first and then using this data set to reformat thicker
sections (4-8 mm thick axial, coronal or arbitrary planes) for diagnostic review
contributes substantially to dose reduction. New developments to further reduce
dose include adaptive dose modulation techniques (automated dose control),
and the use of low-kvp techniques especially for contrast-enhanced studies in
slim patients and children.
Learning Objectives:

1. To understand why multislice scanning can substantially increase dose.
2. To learn how to use the CTDI during planning of an examination.
3. To comprehend the concept of a "secondary raw data set" to control dose

despite isotropic data acquisition.
4. To understand how to apply low-kvp scanning.
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A-0098
Medicolegal and ethical aspects of radiation
A.K . QixQ!l; Cambridge/UK

We have now heard about the real risks of radiation and how to control levels in
one of the most radia tion expensive procedu res. namely CT. So what about the
medicolegal and ethical aspects? There has not yet been . and hopefully there
never will be. a successful claim that a diagnostic investigation using X-rad iat ion
was reque sted inappropriately. But with increasing publ ic awareness. excessive
radiation in young pal ients could become an issue in the future . Medicolegal is
sues ar ising from harm caused by inappropriate doses in interventional radiolo
gy and radiation therapy occasionally arise.
The mere fact that the patient consents to undergo the X-ray implies some form
of acknowledgement that this is in the patient's best interest. The information
provided on leaflets may be more important than actual written consent. Consent
is more difficult to establish in children and non-communicating patients.
Ethical issues may be best considered at a population based rather than an indi
vidual level. Certainly ethical review boards are becoming increasingly wary of
research involving unnecessary radiation .
The eth ical aspects of using radiation techniques for screening will be consid
ered.
Learn ing Objecti ves :

1. To emphasize the importance of information and consent.
2. To help guard against litigation.
3. To promote realisation of ethical issues.

A-Ol00
B. Adenocarcinoma versus chronic pancreatitis
C. Procacci ; Verona/IT

Chronic pancreatitis is a common pathol ogy with an essen tially clinical diagno 
sis.This disease, besides creat ing an increased risk of the onset of ductal aden 
ocarcinoma, sometimes shares similar aspects at imaging. For this reaso n. the
problem of differential diagnosis between the various forms of chron ic pancreati
tis and tumors often arise s in daily pract ice. The segmentary form of chron ic
pancreatitis. focal autoimmune pancreatitis and the sol id variant of cyst ic dystro
phy of the duodenal wall . also known as "groove pancreatitis". can espe cially
mimic a ductal adenocarcinoma. Recogn ition of these inflammatory forms , or at
least suspicion of them and their SUbsequent classification by needle aspiration ,
radically modifies the therapeutic approach . It is even more difficult to recogn ize
a ductal adenocarcinoma aris ing in chronic pancreatitis. Finally, the problem of
the differential diagnosis between chronic obstructive pancreatitis and intraduct
al papillary mucinous tumor of the main duct often occurs.
Learning Objectives:

1. To define the anatomo-pathological aspects of chronic pancreatitis and pan
creatic tumors.

2. To highlight the imaging findings which lead to the differentiation of focal forms
of chronic pancreat itis from ductal adenocarcinoma.

3. To supply the CT and MR parameters which make the differential diag nosis
between chronic obstructive pancreatitis and intraductal papill ary mucinous
tumors of the main duct poss ible.

08:30·10:00 Room E1 A-Ol0l
C. Uncommon pancreatic tumors
T.K. Heimberger, C. Zech; Mun ich/DE

Paget 's disease of bone is a chronic, loca lized bone disease. which can be mon
ostotic or polyostotic. Pagetic lesions are characterized by an initial burst of oste
oclastic activity with bone resorption . followed by intense osteoblastic repair
leading to deposition of structurally abnormal bone .The radiological diagnosis of
Paget's disease of bone is usually straight-forward and precludes the necessity

Dependent on the three main cell lineages pancreatic tumors may arise from the
duct , the acinar, and the endocrine cells .The "classic" ductal adenocarcioma of
the pancreas accounts for about 80% of all pancreatic tumors, important variants
as muc inous noncystic carcinomas (1 - 3%), adenosquamous carcin omas (3 
4%) , and und ifferentiated (anaplastic) carc inomas (2 - 7%) add ano ther 10% to
the ductal tumors. The latter ones together with endocrine tumors (2%). muci
nous cystic tumors (2%). intraductal papillary-mucinous tumo rs (1%) , serous
cystadenomas (1%). acina r cell carcinom as (1%). solid-pseudopapillary tumors
(1%), pancreatoblastoma «0.5%) and other rare entit ies represe nt the "uncom
mon" pancreatic tumors.
Some of these uncommon tumors mimic the clinical findings and appearance of
ductal adenocarcinomas. Neverthel ess , the knowledge of specific imaging fea
tures of the uncommon pancreatic tumors may help to differentiate them from the
classic ductal carcinomas. This can be crucial because some of these tumors
present a much better prognosis than the generally dismal prognosis of ductal
adenocarcinomas of the pancreas, while others do not even need therapy at all .
Learning Objectives:

1. To become aware ot the variety of uncommon pancreatic tumors.
2. To appreciate spec ific clinical and imaging features of the uncomm on tumors

and to use these features for differentiation of classic adenocarcinomas.
3. To comprehend the meaning of this differential because of the generally bet

ter prognosis of the uncommon tumor s of the pancreas that may dramatically
influence the patients therapy.

Abdominal and Gastrointestinal

RC501
Imaging of the pancreas: Key questions
Moderator :
J.H. Lim; Seoul/KR

A-0099
A. The choice: USIEUS, CT, MRI
D. Vanbe ckevoort , D. Bielen. S. Dyrnarkowski, M. Thijs , G. Marchal; Leuven/BE

The diagnostic flowchart in patients with suspected pancreatic disorders depends
on many factors such as local expertise, interest and availability of equipment.
Most commonly, transabdominal ultrasound (US) is the first imaging technique.
In some patients, this technique may also be the final examination. The addition
of colour and pulsed Doppler sonography has contributed to assessing tumour
involvement of vascular structures such as the portal and mesenteric system.
However, a sonographic diagnosis of suspected panc reatic disease depends on
pat ient-related factors and is not always straightforward.
Endo scop ic ultrasound (EUS) eliminate s the probl em of overlying bowel gas and
allows for focussed high-resolution imag ing . This technique is well suited to de
tect vascular invasion and EUS-guided fine-n eedle aspiration biopsy can further
increase the diagnostic accuracy in pancreatic cancer.
When compared to US the performance of computed tomography (CT) is less
operator- and patient-dependent. The value of helical CT in the management of
acute pancreatitis and pre-operative staging of panc reatic neoplasms is well es
tablished. Moreover , multislice helical CT using narrow collimation and thin slic
es. provides excellent spat ial resolution and three-dimensional reconstructions
showing all relevant anatomical information.
Due to the introduction of (ultra-)fast MR sequences and the development of
new. tissue specific contrast agents. magnetic resonance imaging (MRI) may
currently be as accurate as spiral CT for depict ing inflammatory and neoplastic
pancreatic disease. Moreover MRI has the advantage of allow ing simultaneous
investigation of the pancreatic duct , panc reatic paren chyma and peripancreatic
vessels ("all- in-one "). In other words MRI can provide all intormation required to
dilferentiate resectable from unresectable tumours.
Learning Objectives:

1. In th is con tribution we focus on recent advantages in US. CT and MRI and
their potential role in pancreatic imaging.

2. Update of basic imaging techniques.
3. How to choose between different imaging techniques.
4. Determine a logical approach of pancreatic disease (when is US enough;

and if not , should we go to EUS. CT or MR?) .
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08:30 - 10:00

Musculoskeletal

RC 510
Paget's disease
Moderator:
S. Forgacs; BudapestiHU

A-Ol02
A. Extra spinal manifestations
A. Cotten; Lille/FR

Room E2



A-0106

Lung cancer screening; Experiences and initial results (Introduction)
C.J. Herold; Vienna/AT

Lung cancer screening: Myths, fairy tales and facts
A. Flahault; ParislFR

Room F1

A-0105

During the 70s, four randomised trials failed to demonstrate any decrease in lung
cancer mortality attributable to lung cancer screening by chest X-ray or sputum
cytology. A higher proportion of early stages and better survival in intervention
arms raised concerns about potential for lead-time, length-time, overdiagnosis,
sticky-diagnosis, or slippery-linkage biases in these trials. An unequal distribu
tion of risk factors between arms has also been evoked. Several open studies on
spiral CT have recently generated new hope. Many additional studies are planed
in the world - only a few are funded - some of them with a high level of evidence,
i.e. a randomised design. They are aimed to assess the impact of lung cancer
screening with spiral CT on efficacy, risks, quality of life, smoking habits and
cost-effectiveness. In order to avoid the multiple biases listed above, in the light
of other screening programs such as mammography in breast cancer, there are
now vivid discussions about the most appropriate criteria of judgment: fatality
rate, specific mortality, or overall mortality? Selecting one criteria rather than
another may induce an increase in the required sample size from 36,000 (with
specific mortality) to about 80,000 (with overall mortality), with high consequenc
es on cost and feasibility of trials. Large multinational collaboration must be ur
gently set up during which methodology is refined and clinicians continue to gather
careful experience on lung cancer screening.
Learning Objectives:

1. To become familiar with the lessons learned from the past in lung cancer
screening

2. To learn the various biases known in studies assessing cancer screening.
3. To understand the impact on sample size of selecting global versus specific

mortality as a criteria of judgment in a trial on lung cancer screening
4. To comprehend the aims of large scale trials in lung cancer screening

Ever since multi-institutional trials, performed in the seventies have failed to show
that lung cancer screening with chest radiography can reduce mortality, the sci
entific community has searched for a more effective methodology for early detec
tion of lung cancer. With recent developments and technical refinement such as
multidetector computed tomography and software tools which allow the detection
and characterization of small pulmonary nodules, the interest in the early detec
tion of subclinical cancer has sharply increased.
It is a general public assumption that cancer screening must be beneficial be
cause it allows one to detect lung cancers at an early subclinical stage. However,
the complexity of this issue and the biases potentially associated with any screen
ing program blur the clear picture which one would like to portray. Before lung
cancer screening can be regarded as enrichment of the armamentarium against
lung cancer, several questions need to be answered and several problems ad
dressed.
This special focus session has been designed to provide the audience with an
epidemiological, methodological and radiological overview of lung cancer screen
ing. The first presentation by Andre Flahaut should familiarize you with the termi
nology and methodological approach in lung cancer screening, and its relevant
problems and biases. Claudia Henschke and Stefan Diederich will provide you
with data from the most advanced American and European screening programs,
namely the ELCAP study and the Munster project. Finally, Peter Armstrong will
critically review the concepts, facts and available data and thereby attempt to
sharpen the critical view of the educated audience.

SF5b
Special Focus Session

08:30 - 10:00

Lung cancer screening:
Experiences and initial results
Moderator:
C.J. Herold; Vienna/AT

C. Neoplastic transformation
A.M. Davies; Birmingham/UK

Of all the complications of Paget's disease of bone the most dreaded is neoplas
tic transformation. Sarcomatous degeneration, usually to an osteosarcoma was
first described by Paget himself in several cases in his original series. The report
ed frequency varies but may be as high as 5% in patients with extensive disease.
It is an unrelenting tumour that continues to have an appalling prognosis despite
advances in imaging and musculoskeletal tumour management. The majority will
appear as highly aggressive lytic lesions on radiographs. Bone scintigraphy may
be confusing as rapidly progressive lesions can produce photopenic areas within
the increased activity of the surrounding Pagetic bone. MRI is particularly helpful
in distinguishing tumour from Pagetic bone and delineating the extent of the tu
mour for surgical staging. It should be noted that neoplastic involvement in Paget's
disease also includes giant cell tumour and superimposition of other malignancies
such as metastatic disease, myeloma and lymphoma.
Learning Objectives:

1. Experience the spectrum of radiographic and scintigraphic appearances of
Paget's sarcoma.

2. Learn how to use MRI to distinguish tumour from surrounding Paget's dis
ease.

3. Appreciate that tumour in Paget's disease is not always due to sarcomatous
degeneration. Biopsy is advocated to establish the diagnosis.

of biopsy. However, in some cases, the affected bones can demonstrate unusual
or atypical appearances which may cause diagnostic problems. These atypical
features include unusual skeletal involvement, initial diaphyseal involvement,
unusual increase in radiodensity, dramatic osteopenia, focal osteolysis, and unu
sual MR appearances of pagetic lesions. The aim of this paper is to present the
usual and unusual appearances of extraspinal Paget's disease of bone.
Learning Objectives:

1. To know the characteristic radiological appearance of extraspinal manifesta
tions of Paget's disease of bone

2. To know the unusual radiological appearances of extraspinal manifestations
of Paget's disease of bone.

B. Spinal manifestations
V.N. Cassar-Pullicino; Oswestry/UK

A-0103

Vertebral involvement can be monostotic or polyostotic in distribution. The lum
bar spine and the sacrum in particular are commonly involved sites.
The characteristic pathological process and its manifestions are seen on con
ventional radiographs. The coarse enlarged trabeculae and consolidation of bone
are particularly prominent along the contours of the vertebral body. The changes
are more apparent in the vertebral bodies, but isolated involvement of the poste
rior neural arch can also occur. The appearances vary from a predominantly lytic
to very sclerotic radiographic features with a variable degree of expansion. In
such instances there is no need for further imaging to make a diagnosis.
Advanced imaging (scintigraphy, CT, MRI) is required in instances of diagnostic
uncertainty and to exclude the development of complications secondary to Paget's
disease of the spine. In some instances vertebral biopsy may also be necessary.
Learning Objectives:

1. To review the radiological spectrum.
2. To define the role of CT and MRI.
3. To address the possible complications.
4. To discuss the causes of associated neurological deficit.

A-0104
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A-0107 08:30 -10:00 Room F2
The Munster project: Initial incidence data and progress report
S. Diederich; Dlisse/dort/DE

The MOnstertrial of low-dose CT enrolled 817 asymptomatic smokers (2 40 years
and 2 20 "pack years") who underwent unenhanced low-dose CT of the lung.
Non-calcified pulmonary nodules were characterized with thin-section low-dose
CT. In nodules> 10 mm with CT-morphology suggesting a malignant lesion biop
sy was recommended, all other nodules were followed with low-dose CT for a
minimum of 24 months to exclude growth. Biopsy was recommended only in grow
ing nodules, all other nodules were followed with low-dose CT.
Analysis of prevalence results (results of baseline CT scans) showed non-calci
fied nodules in 350 (43%) of the 817 subjects. Of these in only 15 biopsy was
recommended which revealed 3 benign lesions and 12 lung cancers. Of these 11
were NSCLC, 6 tumors (50%) were stage lA, one tumor (8%) was stage IB and
all were resectable. No stage IV disease was diagnosed.
Analysis of incidence results (results of annual repeat CT) in 672 subjects dem
onstrated stage IA NSCLC in 6/7 growing nodules. 4 new nodules underwent
biopsy which revealed benign lesions in 2 and NSCLC in two (1 stage IIIB, 1
stage IV).
4 interval cancers presented between two annual repeat CT scans (1 SCLC:
extensive disease, 3 NSCLC: all stage III).
Learning Objectives:

1. Learn both prevalence and incidence results of a feasibility study of lung
cancer screening with low-dose CT in smokers

2. Understand the limitations of this one-arm non-randomized trial

A-010B
Update on data from the ELCAP study
C.1. Henschke; New York, NY/US

Starting in 1993, the Early Lung Cancer Action Project (ELCAP) enrolled 1000
asymptomatic persons, 60 years of age or older, with at least 10 pack-years of
cigarette smoking, no prior cancer, and medically fit to undergo thoracic surgery.
After a structured interview and informed consent, baseline chest radiographs
(CXR) and low-dose CT were obtained on each subject. Low-dose CT was re
peated on an annual basis as long as no malignancy was found. The diagnostic
work-up of screen-detected noncalcified putrnonary nodules was guided by EL
CAP recommendations which included short-term high-resolution CT (HRCT)
follow-up for the smallest nodules. The baseline results were reported in the Lan
cet (354:99-105. and the annual repeat results in Cancer (2001).
The ELCAP report, in turn, inadvertently led to considerable public and profes
sional interest in the practice of CT-based screening for lung cancer; and within
Cornell it led to two carefully-considered initiatives: the planning and fund-raising
for a project experimentally to screen 10,000 high-risk persons in what got to be
called the New York ELCAP (NY-ELCAP), and the International ELCAP (I-EL
CAP). At any given time, the I-ELCAP focuses on the then-most-promising regi
men of early (pre-syrnptornatlc) diagnosis of lung cancer.
Learning Objectives:

1. To understand the difference in baseline and repeat screening.
2. To understand the work-up of nodules on baseline as compared to repeat

screening.
3. To understand the need to evalute state-of-the-art screening on an ongoing

basis.

A-0109
Is lung cancer screening a good idea?
p. Armstrong; London/UK

A key question that needs to be answered is "will CT screening for lung cancer
do more good than harm at a financial cost acceptable to society?" Answering
this question is complex. Earlier diagnosis leads to improved 5-year survivals
and improved stage at diagnosis. However, important biases need to be consid
ered before assuming that improved survival leads to reduced mortality from lung
cancer. The presentation will focus on these biases (lead-time, length and over
diagnosis basis) as well as reviewing the "good" and the "harm" inherent in a
lung cancer screening programme.
Learning Objectives:

1. To understand the potential good and potential harm inherent in a CT screen
ing programme for the early detection of lung cancer.

2. To understand the biases that affect survival and mortality figures in lung
cancer screening programmes.
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Neuro

RC 511
Intracranial neoplasms
Moderator:
P.A. Dimopou/os; Patras/GR

A-0110
A. Posterior fossa neoplasms
C. Colosimo; Chieti//T

The general approach to CT/MRI diagnosis of intracranial tumors may be sum
marized as "a step by step" process: detection of abnormal density/signal, recog
nition of mass effect, precise location (intra/extra-axial, epicentre of growth), tissue
characterization, exclusion of non-neoplastic nature. Recognition of mass effect
and precise location of its origin is influenced by the anatomy of PF.The infraten
torial compartment is circumscribed by bony and dural margins, contains brain
stem and cerebellum and communicates with supratentorial and cervical
compartments through tentorial incisura and the foramen magnum. Infratentorial
mass lesions displace or efface central (IV ventricle) and/or peripheral (cisterns)
CSF-containing spaces and tend to induce ascending transtentorial or descend
ing tonsil herniation.
The characterization of tumor tissue is mainly based on its behaviour on T2-WI
density on unenhanced CT and contrast-enhancement. Additional diagnostic infer
mation may be achieved by the recently available non-structural MR-based tech
niques (periusion WI, spectroscopy). Despite the significance of characterization,
pre-operative "pathological" diagnosis relies mainly on the definition of the lesion
origin and pattern of growth, while the spectrum of possible diagnoses is restrict
ed on the basis of the age of patients. The pathological scenario is completely
different when faced with children and adults: under 15 years of age slightly less
than 50% of intracranial neoplasms are infratentorial and the great majority are
primitive intra-axial lesions; on the other hand PFN represent only 25% of the
adult intracranial tumors and there is a prevalence of extra-axial and metastatic
intra-axial lesions.
Learning Objectives:

1. To delineate a rational process for successful imaging diagnosis of posterior
fossa neoplasms (PFN).

2. To define possibilities and limits of imaging-based pre-operative characteri
zation and "pathological" diagnosis.

3. To stress the differences between posterior PFN in children and adults.

A-0111
B. Supratentorial neoplasms
P.M. Parizel; Antwerp/BE

Supratentorial tumors constitute a formidable diagnostic challenge. When a su
pratentorial mass is dicovered, several questions need to be answered: Is the
mass a tumor? Benign or malignant? Is it located within the brain parenchyma
(intra-axial) or outside (extra-axial)? Infiltrating or well circumscribed? Can the
mass be removed neurosurgically? What is the most likely histologic diagnosis?
The purpose of this refresher course is to provide an answer to these and other
questions and provide an overview of supratentorial tumors and their differential
diagnosis.
Location is by far the most important factor in establishing a correct diagnosis.
Imaging features of intra-axial and extra-axial tumors will be adressed. The most
common primary brain tumors supratentorially are gliomas, especially astrocyto
mas. The revised WHO classification of astrocytic tumors will be reviewed, with
representative examples shown. The second most common primary brain tumors
supratentorially are meningiomas. Metastases occur both in the intra- and extra
axial compartments. Special locations include: pineal region tumors, intraven
tricular tumors, sellar/suprasellar mass lesions, tumors involving the skull base,
cavernous sinus, meninges and calvarium.
Contrast enhancement is an important element in the diagnosis, differential diag
nosis and grading of a tumor. Tumors can enhance because of breakdown of the
blood-brain-barrier, increased vascularity (angiogenesis) or a combination of both.
Periusion imaging provides interesting insights into the vascular architecture of
tumors.
Mass effect can be due to the tumor mass or the surrounding vasogenic edema.
Mass effect can lead to brain herniation. Several types of brain herniations, asso
ciated with intracranial tumors, will be reviewed.



Learning Objectives:
1. Supratentorial tumor topography: learn to recognize and differentiate intra

and extra-axial tumors.
2. Classification: learn to understand the nomenclature and clinical importance

of astrocytic brain tumors.
3. Contrast enhancement: why and how does it occur? How can we improve

imaging procedures (perfusion).
4. Mass effect and edema: learn to understand the types of brain herniation and

their clinical implications.
5. Learn to recognize types of supratentorial mass lesions, including differential

diagnostic considerations.

A-0112
C. Sellar and parasellar neoplasms
J. Ruscalleda; BarcelonaiES

The sellar region is an anatomically complex area that represents a crucial cross
road of different cranial regions like orbito-cranial, basio-cranial and interhemi
spheric regions. Moreover the sellar region has close relationships with important
adjacent structures, e.g. cavernous sinus and its content, polygon of Willis, hy
pothalamus through the pituitary stalk and dural reflections forming the diaphrag
ma sellae and the walls of the cavernous sinuses.
We will offer a review of the anatomy and relationships between structures in the
sellar and parasellar regions, as well as the radiological characterizations, main
ly by MR, of the many lesions that alter the structure and function of sellar and
parasellar anatomy in order to give guidelines for the diagnosis.
The sellar region can be involved in a number of diseases that may be divided
into intrinsic (pituitary gland) and extrinsic ones (bone, dura, leptomeninges, ves
sels, cranial nerves and nasopharynx).
The most common para-sellar lesions may be remembered using the "SATCH
MO" acronym:
S = Sphenoid sinus tumor
A = Aneurysm/adenoma
T=Teratoma
C = Craniopharyngioma
H = Hypotalamic glioma
M = Meningioma/Metastasis
o = Optic glioma
MR characteristics such as location, nature of contrast enhancement, presence
of cystic components, and clinical and laboratory findings permit differentiation
among less common lesions, including granulomatous diseases, chiasmatic gli
oma, arachnoid cyst, schwannoma, germinoma, epidermoid, Rathke cyst, chor
doma, colloid cyst and hamartoma.
Learning Objectives:

1. Review of the complex anatomic relationships between structures in the sell
ar and parasellar regions.

2. Radiological characterization, mainly by MR, of the many lesions that alter
the function of sellar and parasellar structures.

3. Description of the MR features that permit differentiation among less com
mon lesions.

monic signals that can be detected by sensitive ultrasound systems and specific
software.
First generation agents provide significant enhancement of the larger vessels.
They are able to increase the specificity of US towards malignancy and to better
separate postoperative scars from recurrencies. Sensitivity is increased too, con
trast agents enhancing the rate of true positive cases of multifocal cancers. Spe
cific software gives quantitative data of the contrast transit time. These curves
differ for carcinomas and most benign pathologies.
Today clinical research is dedicated to the use of very low US energies. With the
less fragile new contrast agents it is possible to increase the backscatter and
reflection of sound with minimal bubble destruction. Interesting results are ob
tained with softwares that trace the bubble signal in greyscale, being able to
detect even microcirculation and perfusion. The method is promising for increas
ing specificity, monitoring the tumoral response to therapies, even those repair
ing the holes of the neoangiogenetic vessels, and to add a new prognostic factor
in the preoperative staging, including the nodal chains.
Learning Objectives:

1. Understand the different types of US contrast agents
2. Understand the key role of dedicated technologies and software
3. Learn about the diagnostic possibilities
4. Learn about the potentials in monitoring the tumoral response to drugs

A-0114
B. Magnetic resonance
S.H. Heywang-Kbbrunner; Halle a.d. Saale/DE

Contrast-enhanced MRI using renally excreted interstitially distributing contrast
agents (such as Gd-DTPA) has proven a valuable additional method for selected
indications. In a large number of cases it has proven capable of detecting small
malignancies, including DCIS, not visualized by other methods. However, the
enhancement is not specific. While sensitivity and specificity can be influenced
inversely by choosing more sensitive or more specific criteria for evaluation, re
search is ongoing, how specificity may further be increased.
New concepts include testing of contrast agents with a different bio-distribution,
such as more lipophilic contrast agents or contrast agents with intravascular dis
tribution. So far only preliminary results exist with various contrast-agents. A sum
mary of the published experiences will be presented.
Another different approach may be the combined use of contrast-agents and
anti-estrogenic drugs. Since the latter seem to decrease vascular permeability of
benign tissues, but seem to have little effect on malignancies, improvements of
the accuracy may be expected. Results from ongoing studies at our institution
will be presented.
While no breast cancer-specific MR contrast agent exists yet, future possibilities
of molecular imaging will be covered by RC 502/C.
Learning Objectives;

1. To provide a short overview of possibilities and limitations of breast MRI us
ing standard contrast agent.

2. To give an overview of new concepts and ongoing studies.

A-0115

08:30 -10:00 RoomG
C. Molecular imaging
C. Bremer; MOnster/DE

Breast

RC502
Contrast agents in non mammographic imaging
Moderator:
WA. Kaiser; JenaiDE

A-0113
A. Ultrasound
G. Rizzatto;Gori~a/IT

Doppler analysis, broadband transducers and high computing capability are ad
vances in ultrasound (US) technology that allow the use of specific US contrast
media to increase vasculature definition.
Most contrast agents consist of tiny microbubbles that are free or encapsulated
gas bubbles that scatter the ultrasound energy in all directions. Microbubbles are
much smaller than red blood cells, which allow them to pass unhindered through
the smallest capillaries of the body. Bubbles vibrate nonlinearly, producing nar-

New optical contrast agents have recently been developed which will enable to
probe for molecular targets in vivo. Fluorochromes can be linked to specific lig
ands imparting probe selectivity for various targets of interest allowing e.g. the
imaging of apoptosis or cancer related antigens (e.g. somatostatin receptor). "Flu
orescence resonance energy transfer" technology can be applied to synthesize
"smart" probes, which are converted from a quiescent to an activated state by
enzyme conversion. These "smart" optical probes allow for the detection of can
cer related protease activity (e.g. cathepsin-B, matrix-metalloproteinase-2). Suc
cessful gene transfer can be monitored with "imaging marker genes" with optical
signatures such as green- or red fluorescent proteins. Combining these contrast
ing strategies with 3D optical detectors such as a fluorescence mediated tomog
rapher will have a significant impact on imaging of breast cancer in the nearer
future.
MRI is the imaging modality of choice if excellent anatomical resolution and soft
tissue contrast are of particular interest. However, background noise is higher for
MRI compared to optical methods. Various enzyme systems (e.g. Tyrosinase, B
galactosidase and peroxidase) or internalizing cell receptors have been exploit
ed for the detection gene expression by MRI. Strategies to reveal specific cell
surface proteins by MRI include the application of targeted paramagnetic or su
perparamagnetic nanoparticles as well as convertible or "smart" probes, which
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alter their relaxation properties upon interaction with the molecluar target (e.g.
MRamp). "Magnetic relaxation switches" significantly change theirT2-relaxation
upon hybridization with oligonucleotides. Thus, detection of oligonucleotide se
quences (e.g. mRNA) has become feasible by MRI.
Learning Objectives:

1. To understand the concept of optical contrasting strategies by targeted and
"smart" probe design as well as optical imaging marker genes.

2. To comprehend new concepts of 3-dimensional imaging modalities for opti
cal applications.

3. To learn about the principles of "molecular" contrasting strategies by MRI.
4. To set these developments into a clinical prospective.

implications of a precise pretheraputic workup as well as the key questions the
radiologist has to answer in a specific clinical context will be discussed with re
spect to treatment.
Learning Objectives:

1. To understand the role, advantages and disadvantages of US, CT, MRI and
conventional sialography for imaging of non- neoplastic diseases of the sali
vary glands.

2. To recognize the diagnostic features of a variety of non-neoplastic salivary
gland diseases.

3. To understand the role of diagnostic imaging for the pretherapeutic workup of
these different pathologic entities.

08:30 - 10:00 Room H A-011B
C.Tumors
N.J.M. Freling; Amsterdam/NL

Tumours of the salivary glands are rare, accounting for about 3% of all head and
neck tumours. About 75% arise in the parotid, 15% in the submandibular, 1% in
the sublingual and 9% in the minor salivary glands of the upper aero-digestive
tract. Parotid tumours are benign in 80%; tumours arising in the other glands are
more often malignant than benign.
Imaging will help in defining the extension of a benign or malignant lesion. Clini
cally unnoticed multiple and/or bilateral disease may be detected changing the
differential diagnosis. Seldom can a histological diagnosis can be predicted cor
rectly on imaging alone. Benign and malignant tumours may resemble each oth
er. Findings in favour of a malignant lesion can be: bone erosion, perineural
enhancement, intracranial extension.
Ultrasonongraphy is the first imaging modality to evaluate a palpable lesion of the
preauricular or submandibular region. It may differentiate between a salivary le
sion and a non-salivary mass. Ultrasound guided fine-needle aspiration cytology
is easily obtained and may differentiate bewteen an inflammatory and a solid
tumour mass. Cytology cannot always differentiate a benign from a malignant
salivary tumour. MRI is better to evaluate large lesions and should be performed
whenever a malignancy is strongly suspected or has been assessed. Demon
stration of intracranial tumour extension, bone erosion and perineural spread,
which may go undetected clinically, will have a major impact on treatment plan
ning.
Learning Objectives:

1. To understand the incidence and nature of major and minor salivary gland
tumours.

2. To understand the use of diagnostic imaging modalities.
3. To understand the role of fine needle aspiration cytology.
4. To understand the anatomical extension of benign and malignant salivary

tumours.

Head and Neck

RC508
Major and minor salivary glands
Moderator:
F. Kainberger; Vienna/AT

A-0116
A. Normal anatomy and its variants
A. Borges; Lisbon/PT

Salivary glands are divided in major and minor salivary glands. Major salivary
glands comprise the parotid, submandibular and sublingual glands. The parotid
gland is located within the parotid space enclosed by the superficial layer of the
deep cervical fascia. It is divided into superficial and deep lobes through a line
drawn from the styloid process to the lateral margin of the mandibular ramus,
corresponding grossly to the course of the facial nerve. The submandibular and
sublingual glands are part of the oral cavity.The former is partially enclosed by a
sling of the superficial layer of the deep cervical fascia in the submandibular
space, inferior and lateral to the mylohyoid muscle and the later is located above
and medial to the mylohyoid muscle in the sublingual space. Minor salivary glands
are small islands of salivary tissue spread throughout the submucosa of the up
per aerodigestive tract.
Imaging modalities commonly used to visualize the salivary glands include plain
films, ultrasound, conventional sialography, CT, MRI and MR sialography.
The most common salivary variants affect the parotid gland and include ectopic
parotid tissue, an anterior extension along the masseter muscle, or an accessory
parotid gland usually along the course of Stenon's duct. Another common loca
tion for ectopic salivary tissue is the posterior and inner aspect of the mandible
causing a bony defect called Stafne's cyst. Developmental and congenital anom
alies are rare and include agenesis or hypoplasia of a major salivary gland or
duct usually associated with other facial anomalies/congenital syndromes.
Learning Objectives:

1. To identify the anatomic spaces containing the major salivary glands
2. To identify the normal anatomic distribution of minor salivary glands
3. To recognize the boundaries between the superficial and deep lobes of the

parotid gland
4. To recognize the normal structure/architecture of salivary glands on different

imaging modalities
5. To differentiate mass lesions in the deep lobe of the parotid gland from para

pharyngeal space lesions
6. To recognize normal variants of major salivary glands and differentiate them

from pathologic processes

08:30 - 10:00

Video-Workshops on Interventional Radiology

WS518
MRI/CT
Moderator:
G. Simonetti; Rome/IT

A-0119
A. Percutaneous MR guided interventions
J. Kettenbach; Vienna/AT

Room I

A-0117
B. Non-tumorous pathology
M.Becker;Geneva/CH

This session will first review the relative roles of conventional sialography, US,
CT and MR imaging (including MR sialography and virtual sialendoscopy) in the
diagnosis and management of non-neoplastic diseases affecting the major sali
vary glands. It will demonstrate how to integrate the information available from
these imaging studies with the clinical findings and nonradiologic diagnostic tests.
The most common non-neoplastic conditions affecting the major salivary glands
will be discussed, namely acute and chronic recurrent sialadenitis, sialolithiasis,
autoimmune diseases, sialosis, granulomatous diseases, cysts, congenital anom
alies and vascular malformations. Emphasis will be placed on the correlation
between clinical-pathologic presentation and imaging findings. In addition, the
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Recent advances in MR instrumentation and software have facilitated the use of
MRI for image-guided percutaneous interventions. In addition, the introduction of
wide-bore and open-configuration MR scanners (Withfield-strengths between 0.2
and about 1.5 Tesla) enable direct access to the patient in order to perform MR
guided intervention.
Compared with other imaging modalities used for intervention, MRI is the most
attractive for guiding, monitoring, and controlling therapy- Features of MRI are
consistent with the requirements of image guidance such as relatively high spa
tial, temporal, and sensitive contrast resolution, multiplanar capability, radiation
free imaging, and sensitivity to temperature and flow.
MR-guidance has been used for biopsy or drainage of lesions that arenot well
seen by other imaging modalities or in difficult-to-reach locations. In particular
the use of hepatospecific contrast media in liver lesions improves localization
and targeting.



More recently encouraging results have been published by a number of authors
using MR-guided tumor ablation techn iques during brachytherapy, cryotherapy,
laser , radiofrequency, or focused ultrasound .
Furthermore, the role of MR-guidance for new potential app lications such as an
giography or endoscopy will be briefly discussed. Principles of MR-guided proce
dures, their potential advantages, and how to avoid technique related complications
are shown.
This presentation will be also available at htlp://www.univie.ac.atlinterventlpres 
entations .
Learn ing Objectives:

1. Exper ience a new field of interventional radio logy.
2. Understand important features of closed and open MR systems
3. Learn how to utilize MRI for MR-guided interventions.
4. Learn how to perform tumor ablat ion.

4. Pros and cons of currently available navigation systems ;
5. Fluoro vs. sequential CT as Imaging modality.

08:30·10:00

Genitourinary

RC507
Multislice CT urography
Moderator :
A.Magnusson ;Uppsala/SE

A-0122

Room K

A-0120
B. CT fluoroscopy: Usefulness in visceral Intervention
D. Liermann, R. Kickuth; Herne/DE

With the continued development of helical computed tomography (CT) and re
cent advances in data collection, computer processing and display technology,
there is an increasing interest in computed tomog raphic fluoroscopy (CTF) as a
method of guidance in visceral intervention. As CTF combines the advantages of
CT with the real-time capab ilities of ultrasonography, it is claimed to improve
procedure efficiency.
This presen tation will focus on current clinical applicat ions of CTF in the monitor
ing of abdominopelvic intervention with reference to published clinical studies .
It will outline the important role of CTF as a worthwhile well-established guidance
tool for many complex percutaneous abdom inopelvic biopsy procedures. Special
attention will be put on CTF-guided abdom inopelvic abscess drainage catheter
insertions. The supplemental use of CTF for the immediate control of arterial
chemoembolization in malignant live r tumo rs and for the guidance of percutane
ous transhepatic biliary decompression will be examined. Finally, the problem of
the increased radiation exposure to patients as well as operators will be dis
cussed .
The overall view of the presented results of CTF-guided visceral interventions
will imply the following conclusions: CTF is a relatively new method of real-time
imaging which has definite proven value in the guidance of many abdom inopelvic
intervent ions. It is a technique which continues to generate significant interest of
interventional radiologists because of the high impact on clinical practice. Never
theless , as the increased radiation exposure is still a limiting factor, CTF should
be reserved for more complex procedures and for cases where alternative guid
ance techniques are ineffective.
Learning Objectives:

1. Experience the most current applications of CTF in the guidance of visceral
intervention and learn how to perform them.

2. Examine potential pitfalls concerning CTF-gu idance.
3. Discuss the problem of increased radiation exposure to patients and investi

gators .

A-0121
C. CT guided procedures: NaVigation techniques
T. Schm itz-Rode. R.W. Gunther; Aachen/DE

Computed tomography (CT) is a method of guidance for percutaneous interven
tion s, having excellent spatial resolution . Important for an accurate CT-guided
procedure is the exact depiction of vascular structures (bolus enhanced spiral
CT) and a navigation techn ique with acceptable precision.The following navlqa
tion techn iques are introduced and discussed:

"freehand" navigation
goniometer naVigation/by-eye estimation in two orthogonal projections
NaviBall : circular spirit level, attached to the handle of the instrument
Laser guidance : gantry mounted system / separate rack (SimpIiCT)
CT-Guide : electromagnetic system , real time needle tracking , respiratory
gating
role of grid/skin marker
preparation steps : punture plann ing / determ ination of skin entry point
role of imaging modality: fluoro CT/sequential ("Iterative ") CT

Learning Objectives:
1. Overview of navigation techniques;
2. How to apply the techniques;
3. The best fit technique (with respect to the examiners experience and equip

ment) ;

A, The American prospective
R.H. Cohan; Ann Arbor, MI/US

Mult i-detector-row helical CT urography (MDCTU) has emerged as an excellent
tool for comprehensive evaluation of the urinary tract. Multi-row helical CT tech
nology permits a large number of th in section images to be rapidly generated .
Multi-phase MDCTU optimizes urinary tract assessment, because it provides for
imaging at times when sensitivity in detecting various abnormalities is maximized.
At our institution, we have performed over 400 multiphase MDCTU studies (using
unenhanced, nephrographic and two excretory phase sequences). Our technique
uses abdominal compre ssion , but does not employ pre-procedural hydrat ion or
diureti c admin istrat ion.We have detected a wide variety of abnormalities, includ
ing small upper tract transitional cell carc inomas. To maximize sensitivity in de
tecting filling defects, images must be reviewed using wide windowing .Also, given
the large number of images generated, axial image review (which is essential) is
most conveniently performed on a workstation.While use of two excretory phase
acquisitions exposes patients to some additional radiation , it provides two oppor
tun ities for opacif ication of non-distended ureters and it has facilitated distinction
between normal ureteral peristals is and ureteral wall thickening in occasio nal
cases . Unfortunately, ureteral opacificat ion is still incomplete in some patients,
either due to obstruction or to normal per istalsis and this may limit urinary tract
asses sment. As a result of our exper ience , we now recommend that MDCTU
replace all other imaging studies for evaluat ion of elderly patients in whom there
is high clinicat susp icion of urinary tract disease.
Learning Objectives:

1. To understand the basic differences between multi-detector-row helical CT
and single row helical CT.

2. To learn the basic technique for perform ing and interpreting multi-phase mul
ti-detector-row helical CT urography (multiphase MDCTU), including multi
phase image acqulsiticn, image processing of both axial and three-dimensional
reformations, image filming , and image review.

3. To become familiar with the MDCTU appearances of a variety of benign and
malignant renal collecting system and ureteral abnormalities.

4. To review the potential benefits (of early diagnosis) and risks (from incre
mental radiation) of perform ing mult i-phase MDCTU.

A-0123
B.The German experience
C. Nolte-Ernsting; Hamburg/DE

With the multislice (MS) CT technology, near isotropic axial source images are
obta ined , which enable exact reformation of the urinary tract in any plane .Tech
nically, we are now able to reconstruct high-quality urogram-like maximum-inten
sity-projections(MIP ) from CT-data.To keep the radiation burden as low as possible,
only one urographic CT-scan should be obtained during the excretory phase .The
classic method of using a compression device may help to improve cont rast
enhancement of the nondilated urinary tract. We present an alternative CT
urography(CTU) technique that uses low-dose frusemide to achieve uniform opaci
fication of the nondilated or moderately obstructed urinary tract. 3-5 min before
injection of 100 ml cont rast agent , 0.1 mg frusemide per kg are admin istered.
Within 10 min post-contrast. there is enough time for standard abdominal or rnul
tiphase scans. To find an optimal time-point for the urographic scan, we first ob
tain a "20-mAs-single-slice-test-scan" from the proximal ureters. If the "test-image"
shows bilateral ureteral enhancement or opacification of the obstructed side, the
MS-CTU scan is started immediately.With this simple method, the patient 's indi
vidual excretory phase may be determined exactly requiring only minimal extra
radiation exposure. From the raw data, axial sections (5 mm thickness and incre
ment) are reconstructed for diagnostic reading at the work station. Postprocess
ing of urographic MIPs requires source images with 3 mm-thickness and
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A-0124

1 mm-increment. Superimposing skeletal structures are eliminated using the vec
tor-of-interest tool. The primary diagnoses are made from standard axial images.
CTU provides information on location and severity of an obstruction, expansion
of an intrinsic mass, ureteral displacement, and length of a stenosis.
Learning Objectives:

• how to perform low-dose frusemide-enhanced MS-CTU;
• how to find the optimal time-point for starting the urographic CT-scan;
• how to postprocess urographic CT-data;
• how to read CT urograms.

C.The Sheffield, UK experience
S.K. Morcos; Sheffield/UK

Varieties of protocols have been suggested for urography with multislice CT which
may involve scanning the whole abdomen several times to image the kidneys at
different phases post contrast injection in addition to pre contrast scan to detect
abnormal calcifications. Abdominal compression, different doses of contrast me
dia and induction of diuresis by intravenous fluids and/or administration of fruse
mide at different doses at different times in relation to the contrast injection has
also been advocated. Furthermore, different imaging protocols have been rec
ommended with different combinations of axial, sagittal, coronal and maximum
intensity projection (MIP) images of different thicknesses. In this presentation a
simple protocol for CT Urography will be discussed. The rational of this protocol
includes avoiding heavy radiation dose, large number of images and occupying
the scanner room for a long period per examination while achieving satisfactory
imaging of the urinary tract provided independently by the radiographic staff.
Scanning and Imaging protocol:
The whole abdomen is scanned employing a collimation of 2.5 mm/slice thick
ness during a single breath hold using SOMATOM Plus 4 Volume Zoome (Sei
men) 20 minutes after intravenous injection of 50 ml 300 mgl/ml of non ionic
contrast medium and 10 mg frusemide. Contiguous axial images of the whole
abdomen (5 mm slice thickness), coronal and sagital images (3 mm slice thick
ness) of the kidneys and ureters using standard medium smooth image process
ing and MIP coronal images (3 mm slice thickness) of the kidneys and ureters.
Images were provided on hard copies (20 images/film).
Learning Objectives:

1. Describe a simple technique for multi-slice CT urography.
2. Highlight potential advantages and disadvantages of the technique.
3. Present the clinical applications of CT urography.

08:30 - 10:00

Vascular

RC515

Room LIM

Learning Objectives:
1. Diagnostic strategies in the work-up of patients with carotid artery stenosis.
2. Impact of different therapies on non-invasive and invasive diagnostic tools.

A-0126
B. Stenting of carotid artery stenosis
D.A. Rufenacht; Geneva/CH

Carotid artery stenosis stenting (CAS) is a minimally invasive image guided pro
cedure, which allows for percutaneous treatment of carotid artery stenotic le
sions involving mostly the level of the carotid bifurcation. The treatment consists
of opening hemodynamically significant stenosis of the internal carotid artery by
dilating a generally fragile plaque at risk to spill a large amount of plaque debris
towards the vascular territory of the internal carotid artery and at risk to exhibit a
significant plaque dissection. For these two reasons, current techniques involve
use of "protection devices", i.e. filter or balloon to catch debris and stent devices
to prevent or treat dissection. If hemodynamically significant stenoses (more than
70%) are addressed, the residual lumen is inferior to two mm, requiring a pre
dilatation to approx. 3 mm. SUbsequent introduction of a stent and post-dilatation
is performed under use of a protection system to prevent plaque debris, that are
mostly produced during post-dilatation, from embolizing to the cerebral circula
tion.
Indication for treatment include essentially symptomatic and hemodynamically
relevant stenoses, i.e. with a stenosis degree superior to 70% (NASCET criteria).
Current strategies depend on local health care environments but are addressing
in first line non-surgical candidates before expanding to patients with lesions that
may be addressed also by surgery. Results of most studies have been biased
and were therefore facing fierce opposition by surgeons. A first randomized trial
on 307 patients (SAPPHIRE, a clinical investigation of Stenting and Angioplasty
with Protection in Patients at High Risk for Endarterectomy, sponsored by Cordis)
reported at AHA'02 at 30-day follow-up, the major adverse event (MAE = defined
as death, stroke, or myocardial infarction) rate for the randomized stented group
to be 5.8 percent versus 12.6 percent for the endarterectomy-treated (CEA) pa
tients, a statistically significant improvement. Larger CAS randomized trials, such
as the ICSS (www.ion.ucl.ac.uk/cavatas_icss/)are under way, to further investi
gate the difference in results obtained by CAS compared to CEA.
Learning Objectives:

1. To understand the role of minimally invasive image gUided treatment for ca
rotid artery stenoses.

2. To learn about current indications for carotid artery stenting.
3. To become familiar with current techniques involving use of "protection de

vices".
4. To learn about the risks of carotid artery stenting and on how to deal with

complications.

A-0127
Imaging and intervention of carotid arteries
Moderator:
A.VVatkinson;London/UK

A-0125
A. DSA, CTA, MRA of carotid artery stenosis
O. Jansen. T.~; Kiel/DE

Carotid endarterectomy has been shown to be beneficial in symptomatic patients
with a severe stenosis (70% to 99%) of the internal carotid artery (ICA). Carotid
stenting is a therapeutic alternative but its worth has still to be proven in several
randomized trials.
The pretherapeutic work-up of patients with suspected carotid artery stenosis is
primarily noninvasive with duplex Ultrasound, MRA and CTA today.
However, The accuracy of different noninvasive tests compared with DSA is un
der investigation and with the possibilites of different therapies for treatment of
carotid artery stenosis more detailed informations about the exact anatomy from
the aortic arch to the circle of willis are requested.
Both DUS (doppler ultra sound) and MRA have a tendency to overestimate the
degree of stenosis. However the combination of DUS and MRA show enough
accuracy in simple cases to evaluate the cerebral artery supply. In more complex
cases like bilateral or tandem stenosis selective intra-arterial angiography is still
necessary to avoid disastrous pitfalls
The value, potential ptifalls and strategies for use of different diagnostic tools are
discusssed in this talk.
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C. 3D DSA, CTA, MRA of intracranial aneurysms
M. Forsting;EssenlOE

CTA and MRA are new tools in the diagnostic work-up of intracranial aneurysms
and have to be compared to traditional DSA.
It is well known that the spatial resolution of DSA is much better than that of CTA
and MRA. However. the latter ones are clearly less invasive. The key question:
Which imaging modality first? additionally depends on the therapeutic approach.
In many institutions - as in ours - first line treatment of intracranial aneurysms is
endovascular coiling. Based on this, DSA and endovascular therapy can be per
formed in one setting and in those patients with an acute SAH no other imaging
modality is necessary.
CTA can be used as an emergency tool, for those patients with a large intracere
bral hematoma that needs surgical evacuation. In order to save time CTA can be
perfomed immediately after the diagnostic CT scan and no additional DSA is
necessary. In those patients with large, giant or complex aneurysms CTA is help
ful for exact sizing and three-dimensional viewing of the aneurysm itself and ad
jacent vessels. MRA is helpful in aneurysms after endovascular therapy. Follow-up
is necessary in these patients, but DSA can be replaced by MRA. Artifacts due to
the platinum coils do not affect diagnostic accuracy. Aneurysm screening can be
done with CTA or MRA. However, sensitivity of both methods is low in aneurysms
below 3-4 mm.
Learning Objectives:

1. To understand what is the current status of DSA in intracranial aneurysms
2. To realize that CTA and MRA are excellent tools, but only for specific ques

tions
3. To learn, that CTA, MRA and DSA should not used as complementary tools

in all patients! Imagine what you need and then employ imaging
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E-mail for the radiologist
J.-C. Kurdziel; Luxembourg/LV

E-mail for communication is part of the daily practice of any radiologist. Using
this facility in a clinical context has great potential but some specific problems are
involved.
The course will focus on using this communication tool in a radiology pract ice,
after reviewing the procedures for attaching documents, and will especially focus
on the precautions needed to ensure patient confidentiality and to protect the
radiologist from medico-legal litigation .

How to prepare an online lecture
J.-C. Kurdziel; Luxembourg/LV

Electronic presentations have made their way to all meetings inside or outside
institutions and congresses. Yet, the information used for preparing such presen
tations can be efficiently processed to create e-Iearning modules.
The course will first review the existing software solutions on the market , before
each participant builds a first module with 3 different solutions:

- self running presentation with powerpo int,
- database driven web lecture with a provider;

These two options will be compared, considering the time factor involved, the
costs and diffusion .

A-0132
Imaging lung function (Introduction)
P.A.~; Paris/FR

Functional lung imaging has become reality, offering new perspectives for better
insights in pathophysiology of diffuse lung disease and to provide new tools to
monitor the effects of current and future therapies. The detailed information avail
able from HRCT and the facility to SUbjectively or objectively quantily disease
have elucidated the somet imes complex pulmonary function profiles of severe
diffuse lung diseases. Multidetector-row CT techno logy permits two-dimensional
multiplanar and three-dimensional reconstructions of the airways of excellent
quality, and improvement in image analysis techniques have made possible ac
curate and reproducible quantitative assessment of the airways and lung attenu
ation at spirometrically controlled lung volumes . New MR techniques seem to be
very promising in assessing the regional distribution of lung perfusion and vent i
lation. Single breath hold imaging or dynamic imaging during respiratory cycle ,
using fast MRI techniques permit non-invasive evaluation of respiratory mechan
ics by providing accurate measurement of diaphragmatic surfaces and the vol
umes displaced by the rib cage and diaphragm .
Four experts in the field will provide an overview of the various methods devel
oped to quantify parameters of structure-function evaluation, and attempt to iIIus-

Room A
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A-0131

NH6
Imaging lung function
Moderator:
P.A.Grenier; Paris/FR

New Horizons Sessions

A-0130

09:15 -10:00
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E-mail for the radiologist
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E3- European Excellence in Education

E3520a

How to prepare an online lecture

E3- European Excelience in Education

B.Tailoring spiral CT examinations of the abdomen
A.N. Chalazonitis ; Athens/GR

Introduction of spiral CT provided a new approach to abdominal imaging. Increased
scanning speed made possible single breath hold scanning and thus avoiding
respira tory and motion misregistration artefacts. On the other hand enhanced
capability to track and image injected contrast media in arterial and venous phases,
as well as improved image reconstruction techniques provided a new approach
to computed scann ing. However optimal CT scanning requires imaging protocols
very precisely tailored to the clinical question and to the patient's condition , by
adequate selection of scanning and administrated contrast media parameters.
This lecture will review briefly fundamental principles and terms of spiral CT, and
will explore in detail with the use of selected clinical cases the technical aspects
and scanning parameters of spiral CT examinations of the abdomen as well as
the application of administrated contrast media. Suggested routine spiral CT im
aging protocols and dedicated techniques will also be reviewed. Advantages and
limitat ions of each protocol will be discussed . Finally a navigation map for optimal
spiral CT examinations of the abdomen will be given to all participants.
Learning Objectives:

1. Improve understanding of the fundamental physical principles of spiral CT.
2. Optimise the choice of the parameters for abdominal spiral CT examinations

and contrast media injection , tailored to each specific organ and to the most
common clinical conditions.

3. Discuss the standard clinical applications and evaluate the diagnostic signif
icance of tailored spiral CT examinations of the abdomen.

4. Implement recommended specific protocols for exploring certain clinical en
tities or screening organs in order to improve examination efficiency.

RC 514
Spiral CT
Moderators:
S. Geers- van Gemeren ; Haarlem/NL
A. Laghi; Rome/IT

A-0129

Because of the parallel acquisition of four slices por rotation and a rotation speed
up to 500 msec per rotation, the multislice-CT is a-times faster than a standard
one second single slice-CT-Scanner. This high scan speed enables the scanning
of large volumes with thin slices in one breath hold and gives multislice-CT the
capability to acquire 3D-Volumes in isotropic voxel geometry. This means that we
can reformat the scanned volume in every plane without loosing spatial resolu
tion.
The high scan speed and the excellent spatial resolution of multislice-CT makes
new diagnostic and functional appl ications possible .
multislice-CT enables us to adapt the scan strategy and protocol to every patient
very precisely and the combination of high speed isotropic scanning and a pow
erful bolus tracking software enables independent from the cycle time of the pa
tient a very precise contrast timing.
In comparison to a single slice-CT the multislice-CT has less scanning
limitations.Therefore , it could be very tempting to scan more then necessary and
increase the X-ray dose. It is very important to use the scanner conscientiously.
In principle the correct application of a multislice-CT in combination with opti
mised scan-protocols and special software for X-ray modulation the patient dose
can be consideraby reduced.
Learn ing Objectives:

1. TO comprehend the technical basics of multislice-CT.
2. To become familiar with the special applications of multislice -CT (scan tech

niques , -strategy and -parameters; isotropic voxel geometry; bolus-tracking,
etc.).

3. To comprehend new diagnostic applications. (cardiac-C'T, multislice-f1uoros
copy, etc.)

4. Dose reduction in multislice-CT.
5. Ways to handle the huge amount of image data .

A-0128
A. Multislice CT: Introduction and application
A.~; Ege/sbach/DE

Radiographers
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A-0136

A-0135
Imaging the lung ventilation and perfusion
H.-U. Kauczor; MainziDE

Where do we stand in interventional neuroradlology? (Introduction)
S.K.~; Ankara/TR

Room B

EM 1

Imaging the respiratory mechanics
P.~; ParislFR

Imaging of the lung and its diseases has traditionally been the main focus of the
chest radiological litera lure, whereas imaging of the inspiratory pump (inspirato
ry muscles and rib cage) has rece ived little atlention. However its correct func
tioning is of paramount importance to the physiology of breathing and the
pathophysiology of many diseases. Recent MR techniques for rapid acquisitions
allow static and dynamic studies of the passive and active elements of the inspir
atory pump. Dedicated 3D softwares have made possible accurate assessment
of geometrical changes and functional quantification of these elements. These
improve our evaluation of the impact of diseases or of therapeutic interventions
(e.g. lung volume reduction surgery for emphysema, diaphragm plicature for he
midiaphragmatic paralysis, kyphoscoloisis surgery, or assisted mechanical ven
tIIation, etc.) on the function of the respiratory system.
Learning Objectives:

1. To know the methods to quantify the different components of the inspiratory
pump using MR.

2. To review the significance of the functional information with regard to physio
logical research and patient management in various conditions.

"ECR meets" the Turkish Society of Radiology

A-0137

Different novel techniques are being investigated for functional MRI of pulmonary
ventilation and perfusion. For MRI ventilation different contrast mechanisms are
available. In 1H MRI, aerosolized Gd-chelates provide homogenous, but lowen
hancement. Breathing pure oxygen instead of room air leads to enhancement
reflecting the uptake of molecular oxygen. In 3He-MRI, hyperpolarization of the
noble gas serves as the source of the signal. Gas density imaging visualizes the
distribution of ventilation in a breath-hold, dynamic imaging illustrates the dy
namic distribution during the respiratory cycle, diffusion imaging provides a meas
ure of pulmonary microstructure, and oxygen-sensitive imaging measures
intrapulmonary p02 and estimates regional ventilation/perfusion ratios. 19F-MRI
rests upon SF6 gas with a large number of Fluorine atoms. The low spin density
of the gas is compensated by a high number of signal averages. Pulmonary per
fusion can be mapped from enhanced and non-enhanced MRI. Non-enhanced
perfusion imaging is based on invers ion recovery sequences using water as an
endogenous contrast agent ("arterial spin tagging"). The "first-pass" of a tradi
tional Gd-chelate bolus can be used to generate selective perfusion maps . SUb
traction , MIP visualization and quantitation are also feasible. New blood pool agents
might further improve perfusion imaging of the lung .
Learn ing Objectives:

1. To appreciate the rational of functional MRI of the lung providing visualization
and quantification of ventilation and perfusion.

2. To understand the different contrast mechanisms for ventilation imaging, such
as Gd-chelates, oxygen, hyperpolarized helium or sulfur hexafluoride.

3. To know enhanced and non-enhanced MRltechniques to generate maps of
pulmonary perfusion.

Where do we stand in interventional
neuroradiology?
Presiding :
S.K. Aytac; Ankara/TR
N. Gourtsoyiannis; IraklionlGR

The evolution of techniques and clinical expertise related to interventional radio
logical treatment of central nervous system and head and neck pathologies re
sulted in a new challenging discipline in the last 30 years; Interventional
Neuroradiology. Endovascular treatment of intracranial aneurysms and vascular
malformations is the pioneering work for INR which requires improved equip-

10:30·12:00

trate current or potential applications in assessing lung disease, being aware that
some of these methods are still investigational and require further improvement,
validation and clinical trials.
Learning Objectives:

1. To review the relationships between lung structure, assessed with HRCT,
and pulmonary function in diffuse lung disease.

2. To understand the new imaging techniques, using CT and MR, developed to
regionally display and quantify airway reactivity and airway wall remodeling,
lung ventilation and perfusion, and respiratory mechanics.

A-0133

In chronic diffuse lung disease, imaging and functional abnormalities are central
to clinical evaluation. The intimate relationship between structure and function
has been brought into sharp focus by high resolution CT (HRCT). Studies of
structure and function have enabled radiologists to understand better the func
tional information contained within CT images. Historically, there has been only
modest expectation that there should be concordance between the results of CT
(structure) and pulmonary function testing (function). Striving to understand struc
ture-function relationships may be considered an unfashionable pursuit. Never
theless there are good reasons , over and above the desire to increase the sum of
knowledge about the pathophysiology of pulmonary disease, to pursue what may
be regarded as esoteric research: the discipline of structure-function investiga
tions lends insight into why some tests may, in diagnostic terms, be insensitive (if
not actually misleading) and , over time lead to their abandonment. The detailed
information available from HRCT and the facility to subjectively or objectively
quantify disease has elucidated the sometimes complex pulmonary function pro
files of several diffuse lung diseases. The magnitude of any structure-function
correlation depends upon the intrinsic strength of the association between two
variables and the noise introduced by measurement errors. The many reasons
why cor relat ions between the extent of HRCT abnormalities and physiological
measures of disease may be less strong than expected will be explored.
Learning Objectives:

1. To appreciate the increasingly sophisticated attempts being made to recon 
cile structure and function using modern imaging, particularly HRCT.

2. To understand the various methods used to quantify disease extent with HRCT
and pulmonary function testing.

3. To review the reasons why structure-function relationships are not always as
strong as anticipated.

CT of diffuse lung disease: Functional mismatches
D.M.~; London/UK

A-0134
CT in asthma and COPO: New perspectives
PA .~; Paris/FR

Funct ional CT of the lung has become reality, offering new perspectives for better
insights into pathophysiology of obstructive lung disease, particularly asthma and
chronic obstructive pulmonary disease (COPD) and to monitor the effects of cur
rent and future therapies. Multidetector-row CT technology now allows the per
formance of fast acquisition for the entire thorax while using 1.25 mm or less
slice thickness, permitting an increase quality of two-dimensional multiplanar and
three-dimensional reconstructions of the airways (CT bronchography). Improve
ment in image analysis techniques and the use of spirometrically controlled lung
volume acquisition have made possible accurate and reproducible quantitative
assessment of lung attenuation and airway wall and lumen areas. Suspended
and dynamic expiratory CT permits the assessment of the degree of expiratory
collapse of central airways , as well as the extent of air trapping reflecting small
airway obstruction.
Learn ing Objectives:

1. To know the methods to quantify lung attenuation and airway wall and lumen
areas using CT.

2. To appreciate the new challenges for CT in asthma in assessing, and moni
tor ing under treatment, the bronchoconstriclion and reactivity, small airway
inflammation and obstruction, and airway wall remodeling.

3. To understand how CT can be used to analyze the degree of the different
pathological components involving the airways (remodeling, malacia and
obstruction) and lung parenchyma (emphysema), leading to obstructive lung
disease in patients with capo .
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ment, angiographic techniques , excellent knowledge of neuroanatomy, good team
work and a major commi tment to patient care. GOC coils, detachable balloon s,
PVA, glue and microcatheters are well known endovascular treatment tools for
aneurysms and AVMs. New materials such as liquid embolic agent called Onyx,
coils with new geometry, neck bridging devices , stent grafts and hydrocoils are
the latest advance s in INR for this purpo se with very satisfactory results. New
stents , delivery systems and protect ive devices for the endovascular treatment of
supraaortic and intracranial arterial stenos is is also a successful step forward .
Hemodynamic evaluation of vascular lesions, 3D CT/MRA for treatment planning
and follow-up should be ment ioned as prom ising and helpful philosophy. Non
vascular INR mctuoes procedu res such as biopsies, vertebroplasty and interven
tions of the lacrimal drainage system (LDS). Transluminal dilatat ion with balloons
or stent ing of the LDS is an alternative treatment option for the treatment of epi
phora and is a relatively new area for radiolog ists . Colleagues from our country
will present their experience in their own topics.
Learning Objectives:

1. To learn interventional radiology in the lacr imal drainage system , evaluation
of intracranial aneurysms for planning treatment, recent advances in the en
dovascular treatment of cerebral vascular lesions and interventional treat
ment of spinal vascular abnormalities

2. To present the Turkish experience in intervontional neuroradiology

A-0138
Interventlonal radiology in the lacrimal dra inage system
E.T. !Jgll; AnkaraITR

Epiphora, secondary to inadequate drainage of tears through the lacrimal drain 
age system (LDS) is a relatively common and annoying ophthalmological prob 
lem. Inadequate drainage may result from various pathological conditions, such
as traumatic disruption or chronic infection and inflammat ion of the eye and nose,
format ion of fibrotic scar tissue or lithiasis, or by congenital persisting membranes.
The treatment involves surgical dacryocystorhinostomy or interventional radio
logical procedu res such as balloon dilatation andlor stent placement. Despite the
high success rate of surgical techn iques , in the minimally invasive therapy era,
alternat ive treatments are currently evaluated and used mainly in the field of in
terventional radiology. Fluoroscopically quided balloon dilatat ion andlor stenting
of the complete or partial obstru ction of the LDS are well tolerated , eHective,
outpat ient interventions but high reccurence rate still remains a problem . Frag
mentation and removal of dacryoliths dur ing balloon dilatat ion is a feasible inter
vention with good results .Treatment of lacrima l sac abscess with temporary stent
placement supported by antibiotics is another novel method with promising re
sults. Interventi onal radiologists should not hesitate to perform these procedures
as they are well experienced in similar interventions, equipments used and radi
ation protection measures.
Learning Objecfives:

1. To review the anatomy of LDS and diagnostic cr iteria for obstructive epipho
ra.

2. To evaluate the patient selection cr iteria and indications for fluoroscopically
guided interventional techniques of LDS.

3. To delinea te the interventions of balloon dilatation and/or sten ting of LDS
steno sis, balloon fragmentation and removal of dacryoliths and temporary
stent placement for the treatm ent of lacr imal sac abscess.

A-0139
Hemodynamic endovascular intracranial aneurysm treatment paradigms
C. ls!M; IstanbullTR

It is well known that intracranial aneurysms causes significant morb idity and
mor tali ty with rupture and the aim of any treatment either by surg ical or endovas
cular means is to prevent the(re)bleeding. Current treatment modalities are pure
ly morphological.
Morp hologic surgical or endovascular treatmen t is not always poss ible and those
cases necessitate diHerent approa ches. For them one possible way of treatment
is haemodynamic treatment aiming not at the aneurysm per se but the flow char 
acteristics resul ting in aneurysm format ion and patency.
Most widely used one is flow reversal. It is done with parent artery occlus ion
some distance from the sac. Reversal of the flow coup led with the slower slip
streams in the lumen due to the smaller territory supplied results in aneurysm
thrombosis. 11 is used in large aneurysms of the posterior circulation. Others are
flow redirection and flow division. Flow redirection could be applicable in cases in
which redirection of main bulk of fiow triggers spontaneous thrombosis of the
sac. It might be achieved with stents and it is very useful for giant aneurysms on
curved vessels and fusiform aneurysms.

Flow division is an important conc ept. For aneurysms situated at the bifurca tion
point, it at least appears to be necessa ry to create a new divider for preventing
regrowth .The only endovascu lar device with some capacity to divide the flow is
Trispan .
For future endovascular treatment modali ties haemodynamic treatment appears
to have a room in our armamentarium against intracranial aneurysms otherwise
un- treatable by conventional morphologic means.
Learning Objectives:

• To help to understand hamody namic factors in aneurysm formatio n and treat
ment and simulation of treatm ent through computer modelling.

A-0140
Recent advances and new approaches in the endovascular treatment of
cerebral aneurysms and AVMs
S.Cekirge;AnkaraITR

The endovascular treatment alternative has been playing a major role in the
management of cerebral aneurysms and arteriovenous malformations (AVMs) in
the last ten years. Until the last 3 years , endovascular treatment tools were limit
ed to GDC coils (Boston Scientific Co.), detachable-nondetachable balloons , PVA
part icles, NBCA(glue) and first and second generation microcatheters. Since 1999 ,

neuroendovascular treatm ent technology has created a big step forward and
opened fairly different avenues offer ing alternative treatment technologies and
philosophies .
Neuroendovascular techno logy has been very creative in developing new coil
geometr ies, conforming to the aneurysm shape much better ,The development of
neck bridging devices and intracranial stent ing technique have created a big im
pact on more effective treatment. Finally. the use of covered stents in intracranial
aneurysm treatment and bioactive coil technology in which the intraaneurysmal
healing process is induced besides mechanical occlusion are some of the latest
technological advances.
Finally , one of the most importan t steps has been the development of a new
liquid embolic material , called "Onyx", In Hacetlepe University Hospital -Ankara,
we were involved in feasibility trials with two other majo r centers in USA and
France and led the development of the technique and appl ications in the en
dovascular management of bra in AVMs and aneurysms with this new liquid em
bolic agent.Very satisfactory results have been achieved resulting in the technique
start ing to be widely used in the treatment of very large or giant aneurysms and
AVMs which otherwise have no effect ive treatment alternatives.
Learn ing Objectives :

1. To understand betler 'where Interventional Neuroradiology stands" in the treat
ment of intracranial aneurysms and arteriovenous malformations.

2. To learn the new technological advances and techniques in this field and how
far the neuroendovascular treatment may progress beyond its limits.

A-0141
Neurolnterventional treatment of spinal vascular abnormalities
I. Qrsm; IzmirlTR

Spinal vascular malformations are a group of heterogenous pathoanatomical
entities, shar ing the characteri stics of abnormal blood vessel morphology result
ing in spinal cord dysfunction. In these rare malformations, accounting for less
than 5% of neurovascular pathologi es, outcome is directly related to the patient's
neurological cond ition at the time of treatment , therefore a high index of suspi
cion is required to make an early and accurate diagnosis.
The classification of spinal vascular malformations has evolved along with our
abil ity to study and image these lesions with MRI and supers elective spinal ang
iography. They are classified into four main groups. Spinal dural AVFs represent
about three-quarters of all spinal vascular malformations. Diagno sis is often late
because of slow progression . Intradu ral perimedullary AVFs are lesions fed by
the anterior or posterior spinal arteries with rapid clinical progression, account
ing for less than one-fifth of all spinal vascular lesions. The smalle st group in
cludes two other subtypes, true intramedullary AVM and paraspinal/paravertebral
AVM. They are believed to be congen ital and become symptomatic with eithe r
slow progression or acute transverse lesions caused by hemorrhage.
The management of spinal vascular malform ations is challenging . Surgical oblit
eration of the intramedullary AVM and perim edullary AVF is diHicult , especiall y if
the lesion lies on or within the ventral aspect of the spinal cord . The optimal
treatment strategy should be decided on an individual basis, and collaboration
between the interventional neuro radiologist and neurosurgeon is mandatory.
Endovascular treatment where feasible, has emerged as the treatment of choice
for many of these complex abnormalities.
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Learning Objectives;
1. To become familiar with clinical signs and symptoms and MRI findings of

spinal vascular malformations since early treatment is mandatory.
2. To comprehend the angiographic subtypes of spinal vascular malformations

to decide optimum treatment modality; neurosurgery, interventional neuro
radiology, or a combination.

3. To understand the role of interventional neuroradiology in the management
of spinal vascular malformations.

4. To learn the principles underlying the techniques used by interventional neu
roradiologists in the management of spinal vascular malformations.

12:15 - 12:45 Room A

Plenary Session

HL 1
Wilhelm Conrad Rontgen· Honorary Lecture
Presiding:
N. Gourtsoyiermis; Iraklion/GR

A-0144
10:30 -11:15 Knossos Imaging of the lumbar spine: Why, when and how?

A.K. Dixon; Cambridge/UK

How to submit an electronic poster: EPOS'·
J.-C. Kurdziel" B.M. ter Haar Horneny"; 'Luxembourg/LV, 2Eindhoven/NL

ECR 2003 has initiated an important new direction by making the submissions
and presentations of all scientific posters in electronic (digital) form.
This has many advantages, including the ability to make a really interactive pres
entation, to include movies and animations, be able to link to web pages any
where on the Internet, improve search and archiving possibilities and to distribute
presentations easily by email or web during or after the conference.
For many participants this will constitue a substantial change in the way of pre
paring a poster. To assist you in the process, two interactive and tutorial lectures
will be presented, gUiding you through the many interesting possibilities of this
new way of presenting your work.
The course does not presume computer literacy.The lecturers will guide you step
by step through the process of making the abstract, a PowerPoint presentation
(with hints on image manipulation and layout design), how to include movies and
hyperlinks etc. and how to upload your final poster to the ECR website.
Learning Objectives;
• Electronic submission of a poster
• Use of multimedia (movies, animations) in your presentation
• Professional scientific presentation (one message)
• Preparation of images, annotations and best quality
• Presentation style for electronic presentation

Appropriate imaging of the lumbar spine remains complicated despite the amaz
ing advances in CT and MRI. Plain radiography has changed little since the early
years following Roentgen's discovery. A large number of plain radiographs are
still requested despite increasing evidence and guidelines suggesting that they
confer little or no benefit. Indeed plain radiographs cannot reliably demonstrate
any of the key disorders of the lumbar spine - disc herniation, disc space infec
tion, spinal stenosis, malignancy or osteoporosis. Plain radiography reports of
"degenerative changes" may be misinterpreted by primary care practitioners and
patients alike; they may also be falsely reassuring. Computed tomography has
largely been superceded by MRI although CT still remains the gold standard for
density measurements and fractures. MRI is the optimal imaging investigation for
nearly all lumbar spine lesions and has provided us with extensive novel informa
tion. But the real questions relate to the indications for and timing of imaging. Few
studies have shown that lumbar spine MRI improves the patient's quality of life.
So is MRI more useful for the clinician than the patient? Does an experienced
clinician need the help of MRI in every patient with a back complaint? Or is MRI
needed only as a road map before likely surgery? Can MRI speed up the assess
ment? Can dynamic MRI provide more information about disc herniation? What
do detailed anatomical studies provide? These and other issues will be addressed.
Learning Objectives:

1. To understand problems in assessing the effectiveness of imaging.
2. To review lumbar spine biomechanics as illustrated by CT and MRI.
3. To consider how to use technology to help the patient.

E3- European Excellence in Education

E3620a

How to submit an electronic poster: EPOSTM

A-0142

11:15·12:00

E3- European Excellence in Education

E3620b

How to write a grant proposal

Knossos

12:45 -13:15

Plenary Session

ECR Research and Education Fund Awards
Presiding:
N. Gourtsoyiannis; Iraklion/GR
P.A. Grenier; Paris/FR

Presentation of the ECR Research and Education Fund Winners
H.E. Daldrup-Link; Munich/DE
M. Essig; Heidelberg/DE
C.P.Heussel; MainziDE
A. Krainik; Leipzig/DE
J.E. Wildberger; Aachen/DE

Room A

A.lmaging of peripheral musculoskeletal injuries
K. Bohndorf; AugsburgiDE

The current dominant role of conventional radiography must be reassessed at
increasingly shorter intervals in view of the continuing emergence of new or im
proved imaging modalities that are available to diagnose peripheral musculoskel
etal injuries. In comparison to conventional radiography, digital radiographic
techniques offer advantages for optimization of image quality and dose, such as
a wider range and post-processing of images.

A-0143
How to write a grant proposal
J.F. Debatin', P.M. Parizel'; 'Essen/DE, 2Antwerp/BE

Two experienced grant writers will construct the outlines of a research grant. The
course will be conducted in an interactive fashion involving the course partici
pants. All aspects of grant construction will be discussed. Requirements for a
successful grant will be outlined. The need for formulation of a hypothesis will be
highlighted. The art of crafting a hypothesis will be illustrated based on several
examples. A structured approach with planning of experiments and clinical vali
dation studies will also be presented. Finally, budgetary issues will be discussed.
The course is designed for individuals with some research experience who are
looking for continued support of their research activities. Reflecting its interactive
design, the course aims at lowering the threshold for grant writing.
Learning Objectives;

1. To structure a grant proposal.
2. To formulate a grant hypothesis.
3. To structure a grant budget.
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14:00 - 15:30

Emergency Radiology

CC717
Traumatic injuries (5)
Moderator:
C. Masciocchi; L'Aquila/IT

A-0145

Room A



A-0148
B. Abdominal masses
P. :IQ.olil:, F. Magnaguagno; Genoa/IT

Abdom inal masses are quite common in paediatric patients and often more than
one imaging technique is used to identify and diagnose such masses.The evalu
ation of patients with abdominal masses usually begins with sonography because
of its large number of applications, low costs and, above all, as it does not use
radiation.
Being a type of quick sectional imaging, ultrasound promptly provides important
information about these masses , such as location, extent and anatomic relation
ships with nearby abdominal structures. In this way it often allows the radiologist
to hypothesize about the organ of origin and reach some degree of tissue char
acterisation. Unfortunately, it has got some important limits such as operator de
pendence and sensitivity to abdominal gas that can somet imes heavily reduce
the quality of the images.
Neverthe less, in many cases , ultrasound alone establishes, even after serial ex
aminations, the correct diagnos is and fur ther imaging may not be necessary.
Ultrasound also has an important role for the follow-up of such masses after
medical or surgical treatment, in order to detect partial resection or possible short
and long term relapses.
Moreover, a histological diagnosis is sometimes necessary so that you can de
cide about the patient's management and sonography is a good imaging tech
nique to guide a biopsy of the abdominal mass.

Abdominal pain is one of the most frequent queries in the paediatric radiologists
routine . Different imaging algorithms are used to evaluate chronic or acute ab
dominal pain. Depending on symptomatology and laboratory findings investiga
tions focus on different organ systems, using varying imaging techni ques:
In general , ultrasound (US) is the first modality for evaluating the child's geni
tourinary tract , spleen, pancreas and liver, and for gastrointestinal disease such
as hypertrophic pylori c stenosis, volvolus, intussusception, or appendic itis.
US may be supplemented by an abdominal plain film , e.g. in urolithiasis, ileus,
perforation. Do not forget to evaluate for potential thoracic disease such as pneu
monia , as this may cause "abdominal pain".
IVU is rarely indicated in paediatrics.
CT is used as a problem solving tool in specific cases with insufficient results on
US, e.g. for intest inal abscesses and after trauma .
Fluoroscopy is essential for definite diagnost ic work up of various diseases, e.g.
VCU in UTI and malformations , barium swallow for malrotation or GER.
Scintigraphy is helpful in evaluating renal inflammatory disease and osteomyeli
tis.
MR at present is mainly used for suspected spondylod iscitis, complex uropa
thies, and tumours.
This presentation focuses on US, demonstrating the most important findings in
neonates, infants and children with abdominal pain, with only some remarks con
cerning other imaging. In general, modern US either answers most queries or
reveals information important for narrowing down the differential diagnosis and
enabling one to focus on other imaging. .
Learning Objectives:

1. List the most common queries in acute or chronic "paediatric abdominal pain"
important for a genera l radiolog ist's work routine.

2. Demonstrate the potential of modern ultrasound (US) in this setting, with
specific regard to the potential of new US techniques.

3. List typical US applications and specific diseases as well as offer some "tips
and tricks" on how to perform an US-investigation in children.

4. To discuss the limitations of US and point out the necessity of other imag ing
for certain queries .

5. Briefly comment on other imaging tools and their indications in the setting of
paediatric abdominal pain .

Room B

A-0147

Moderator:
G. Enriquez; Barcelona/ES

A. Abdominal pain
M. Riccabona ; GraziAT

CC716
Pediatric

Ultrasound

14:00 -15:30

B. Imaging and Intervention of large vessellnluries
J . Lamme r ; V~nna/AT

A-0146

Traumatic vessel injury can cause bleeding, thrombos is, embolization, or malp
erfusion. Non-traumatic causes of large arter ial emergencies include rupture of
an aneurysm and pseudoaneurysm, dissection, embolization, and thrombosi s in
hypercoagulability syndromes.
Imaging: Ultrasonog raphy is, of course, the imaging modality of choice in emer
gency cases. However, in central vascular injuries, spiral computed tomography
with contrast enhancement is the imaging modality that provides the most infor
mation. Contrast enhanced spiral CT has a sensitivity of 90-95%. The recom
mended protocol is: 80-120 cc of contrast medium (300 mg/ml ); flow rate of
4 cc/sec ; delay according to automat ic bolus detection (20-25 sec); collimation
4x1 mm (4 mm in single row scanners); pitch 6 (2 for single row); and reconstr uc
tion in 1.25 mm (2 mm for single row) intervals . Cross sectional images, maxi
mum intensity projections (MIP) and multipl anar Icurved planar reconstructions
(MPR/CPR) should be performed to enable a complete diagnosis. MRI has a
>90% sensitivity for diagnosis of aortic trauma , including side branches. Single
breath-hold acquisition using 3D FLASH gradient echo sequences with gadolin
ium enhancement (0.3 mmol/kg BW, 1.5 cc/sec) are used. Cross sectional imag
es and MIP should be performed to enable a complete diagnos is. Angiography
may be necessary for detailed information and before intervention.
Intervent ion: Stent-grafts are an important device for management of large arte 
rial lacerations. They are used to close vascular transsections, ruptu res due to
trauma and aortic aneurysms, and the entry tear of dissections. Interven tional
radiology methods playa major role in managing vascular emergencies and have
replaced vascular surgery for many indications.
Learning Objectives:

1. Catego rize typical traumatic and non-traumatic lacerations of large arterial
structures.

2. Discuss imaging protocols of CT, MR and angiography in patients with vas
cular trauma.

3. Demons trate interventional radiological treatment strategies.

Computed tomography is a valuable tool to diagnose injuries of the peripheral
musculoskeletal system, especiallly when using multiclice techologies. Three
dimensional data sets are aquir ed, allowing reformatting of images in all desired
planes or in a volumetric format. Established indications for CT in the peripheral
skeleton are hip fractures, wrist injuries and calcaneal fractures. However, CT
may be used as a supplement to radiography in every region of the body.
Sonography is beginning to play an increas ingly important role in trauma. Muscle
and tendon injuries are the most common indications, but worthful information
can be gained about the should er, elbow, hip and knee joints , supplementing
radiography.
Magnetic resonance imaging effectively visualizes traumat ic changes of the skel
eton and the peripheral soft tissues. It is the method of choice to detect occult
fractures. It can be used to diagnose muscle and tendon injuries. Joint injuries,
especially in the knee and the shoulder joint, are common indications for MRI in
the posttraumatic setting.
Learning Objectives:

1. To understand the continuing role of roentgenographic images for the evalu
ation of trauma.

2. To become familiar with the rationale of the increasing role of multislice-CT in
the work-up of trauma to the joints and bones.

3. To understand why sonography is a useful adjunct to radiography as a first
line too l to diagnose and exclude soft tissue injuries as well as changes to
the bone.

4. To learn the indications for MRI in the diagnosis of acute injur ies of the joints
and to reveal the sequelea of trauma.
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A-0149
C. Neonatal brain
A. Couture, C. Veyrac, M. Saguintaah, C. Baud, J.L. Ferran; Montpellier/FR

Learning Objectives:
1. To learn which are the most common abdominal masses in paediatric pa

tients in relation to location and patient's age.
2. To become familiar with the characteristic sonographic aspects of such mass

es.
3. To understand the role of ultrasound in the management of these masses,

from diagnosis to long term follow-up.

We know that many cerebral lesions are of circulatory origin and it is now impor
tant to study cerebral hemodynamics with pulsed and color Doppler ultrasonog
raphy: the revolution in the imaging of vascular physiology, the diagnosis and the
prognostic evaluation of vascular disease are not based on morphological sono
graphic studies but lie on the Doppler techniques that can display cerebral ves
sels in the neonate.

The results of the hemodynamic investigation in 491 newborns aged from 32
weeks of gestation to 9 months by means of pulsed and color Doppler are
reported: normal values of the resistive index, peak systolic, end-diastolic
and time-average velocities in seven different vessels are determined.
Some pathological examples are presented: Doppler techniques playa ma
jor role in the diagnosis, follow-up and management of brain damage, wheth
er ischemo-hemorrhagic, infectious, developmental or tumoral, and of
pericerebral collections.

Learning Objectives:
1. Determine the normal aspect and values of neonatal transfontanellar Dop

pler imaging.
2. Describe the hemodynamic evaluation of some pathological conditions.

14:30
Osteoid osteoma of the scapula: Two cases studied with CT and MR
imaging {Online}
A.H. Karantanas, C. Triantopoulou, P. Maniatis, I. Siafas, G. Zois (2002,
Oct. 22)
URL: http://www.eurorad.org/case.cfm?UID=1890

14:35
Osteochondroma of the rib {Online}
N. Ramesh, M. O'Dowd, B. Hogan (2002, Aug. 25)
URL: http://www.eurorad.org/case.cfm?UID=1799

14:40
Metastasis to the carpus as the clinical presentation of bronchogenic
carcinoma {Online}
Z. Abiddin, V. Kane, R.F. Steingold (2002, Aug. 09)
URL: http://www.eurorad.orglcase.cfm?UID=1778

14:25
Multifocal osteomyelitis following septicemia {Online}
O. Kilickesmez, K. Orta, S. Cakirer, A.Y. Barut (2001, Jul. 04)
URL: http://www.eurorad.orglcase.cfm?UID=1202

14:15
Brucellar spinal epidural abscess with no concomitant spondylodiscitis
{Online}
G. Michailidis, E. Kailidou, V. Katsiva, T. Chatziargyropoulos, M. Tibishrani
(2001, Nov. 18)
URL: http://www.eurorad.orglcase.cfm?UID=1346

14:20
Tuberculosis of ankle: Reviewing of radiographic findings {Online}
p. Polat, F. Alper, M. Kantarcy, S. Suma (2001, May 20)
URL: http://www.eurorad.orglcase.cfm?UID=1123

Knossos14:00 -15:30

E3- European Excellence in Education

E3720

EURORAO: Musculoskeletal cases presentation
Moderators:
J.L. B/oem; Leiden/NL
J.-C. Kurdziel; Luxembourg/LU

A-0150
EURORAD: Musculoskeletal cases presentation
J.-C. Kurdziel', J.L. Bloem'; 'Luxembourq/l.U, 2Leiden/NL

EURORAD is the on-line educational database of the European Association of
Radiology (ISSN 1563-4086) that can be accessed at the Internet address:
www.eurorad.org. Well over a thousand peer-reviewed teaching files have been
submitted to EURORAD and provide a unique training experience in all radiolog
ical subspecialties. The European Society of Musculoskeletal Radiology is among
the Scientific Societies supporting EURORAD. The Section Editor responsible
for the organization of the peer-review in this section is Prof.Dr. Johan L. Bloem.
The extensive work that he coordinates is aimed at assuring the scientific quality
and the educational relevance of the published cases. The teaching files that
have been accepted for publication in the Musculoskeletal section are very nu
merous and represent the second most important section of EURORAD, after
Neuroradiology. The session will allow discussion of issues concerning the peer
review of the musculoskeletal teaching files and will highlight some of the best
structured cases in this area of diagnostic imaging.

14:00
Introduction
J.-C. Kurdziel; Luxembourg/LU

14:05
Staphylococcus aureus spondylitis: MR and helical CT findings {Online}
M. Cellerini, P. Caldora, C. Pandolfo, A. Masi, G.P. Giordano (2001, Aug. 21)
URL: http://www.eurorad.org/case.cfm?UID=1260

14:10
Spondylitis due to Brucella {Online}
M. Kantarci, F. Alper, O. Onbas, P. Polat, M. Koruyucu (2002, Jan. 13)
URL: http://www.eurorad.orglcase.cfm?UID=1435

14:45
Ivory vertebra: Non-Hodgkin's lymphoma {Online}
N. Ramesh, N. EI-Saeity, G.D. Hurley (2002, Sep. 16)
URL: http://www.eurorad.orglcase.cfm?UID=1841

14:50
Monostotic Paget's disease {Online}
A. Plagou, P. Stavlas, V. Katsiva, E. Kailidou, M. Tibishrani (2001, Mar. 17)
URL: http://www.eurorad.orglcase.cfm?UID=989

14:55
Osteonecrosis in multiple symmetrical lipomatosis {Online}
G.C. Bockeler, M. Murphy, C.F. Loughran (2001, Dec. 23)
URL: http://www.eurorad.orglcase.cfm?UID=1405

15:00
Perthes' disease {Online}
N. Ramesh, N. EI-Saeity, M. O'Dowd, E. Colhoun (2002, Jun. 06)
URL: http://www.eurorad.orglcase.cfm?UID=1682

15:05
Morton's neuroma {Online}
S. Sala, A. Giombi, R. Rizzati, M. Tilli, P.M. Cervi (2002, Feb. 27)
URL:http://www.eurorad.orglcase.cfm?UID=1523

15:10
High frequency US in the preoperative assessment of melanoma {Online}
N. Lassau, J. Leclere, C. Ruelle, R.C. Sigal (2000, Apr. 25)
URL: http://www.eurorad.orglcase.cfm?UID=516

15:15
Neurogenic heterotopic ossification {Online}
o.vThomas, C. Lopez, A.M. Davies (2002, Mar. 10)
URL: http://www.eurorad.orglcase.cfm?UID=1549

15:20
Discussion/Conclusions
J.L. Bloem; Leiden/NL
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A-0152
B. Emergency neuroradiological interventions
G. Schroth; Berne/CH

A-0151
A. Imaging of cerebral ischemia
W. Reith, 1.0. Grunwald; Homburga.d. Saar/DE

Cardiovascular disease is the leading cause of death worldwide.
Imaging modalities such as CT, MRI, PET and SPECT provide insight into the
pathophysiology of acute stroke.
CT is considered the most important initial diagnostic study in patients with acute
stroke as underlying structural lesions such as tumor, vascular malformation or
subdural haematoma can mimic stroke clinically.
OWl has the ability to visualize changes in diffusion within minutes after the on
set of ischemia and has become a powerful tool in the evaluation of patients with
stroke syndrome.
Territories with perfusion and diffusion mismatch may define tissue at risk for
infarction, but with potential recovery.
An alternative strategy with CT technology uses rapid CT for dynamic perfusion
imaging, with similar goals in mind.
Angiography can be performed in the hyperacute stage if thrombolytic therapy is
being considered. Indications for diagnostic angiography include TIAs in a carot
id distribution, amaurosis fugax, prior stroke in a carotid distribution, a high grade
stenotic lesion in a carotid artery or the angiographic correlation of MRA or CTA
stenotic findings. Numerous different etiologies can lead to infarction.
Pediatric stroke is very uncommon.A dissection of the large extracranial arteries
may result in cerebral infarction and although the brain is equipped with a number
of venous drainages the occlusion of a large sinus or a widespread vein obstruc
tion will eventually lead to venous infarction. Thus optimal stroke care requires
not only early and exact identification of ischemia but a close collaboration be
tween the clinician and radiologist.
Learning Objectives:

1. To learn about the underlying causes of cerebral ischemia.
2. To understand the early CT signs in cerebral ischemia.
3. To become familiar with new MRI techniques in the early diagnosis of cere

bral ischemia.
4. To understand perfusion and diffusion-weighted MRI.

RoomS

A-0153

Moderator:
A. Vargha; Sopron/HU

A. Gallbladder and bile ducts
S.D. Yarmenitis; Iraklion/GR

Almost thirty years ago ultrasonography had radically changed the imaging pro
file of the biliary system. lt was since the late 80's that this method was reported
to be very specific in biliary investigations (up to 95%). However its sensitivity
was found to be much lower (55% - 77%). At the same time rapidly evolving
modalities, such as MR cholangiopancreatography, seemed to offer improved
sensitivity rates in detecting bile duct pathology. Nevertheless, ultrasonography
remains, through the years, a modality of high cost-effectiveness and availability.
It is also a bedside procedure with the highest flexibility and the possibility of
virtually unlimited follow-ups. In this lecture the current role of biliary ultrasonog
raphy with its advantages and disadvantages will be described. Technical ad
vancements (such as harmonics) and the coupling of ultrasound with endoscopic,
intraductal. laparoscopic, intraoperative and interventional procedures will be
presented. The impact of ultrasound in the management of the surgical or medi
cal biliary pathologies will be also discussed.
Learning Objectives:

1. Ultrasound as the method of choice in imaging the biliary system.
2. To comprehend the strong and weak points of biliary ultrasound and how it

compares to other modalities.
3. To become familiar with the techniques and procedures that enhance the

diagnostic sensitivity of biliary ultrasound.
4. To understand what is expected from a biliary ultrasound study by the clini

cians.

CC 816
Abdomen (2): GI tract

Ultrasound

Learning Objectives:
1. To understand the basics of minimally invasive neuroradiological/neurosurgi

cal techniques to treat acute cerebral aneursyms of different locations and
sizes of the dome and neck by an endovascular approach.

2. To learn about the pathophysiology and modern endovascular treatment of
vasospasm following a subarchnoidal bleeding.

3. To know more about the concept of interdisciplinary modern stroke units and
intraarterial thrombolysis.

4. To comprehend the clinical signs and possibilities of endovascular treatment
of cerebral venous thrombosis.

5. To discuss modern minimal invasive endovascular techniques to treat acute
hemorrhage of head and neck lesions.

16:00·17:30

Room A

Emergency Radiology

CC 817
Non traumatic neurologic emergencies
Moderator:
E. T Tali; AnkaraITR

16:00·17:30

We describe recent developments in the growing field of interventional neuro
radiology for the treatment of acute cerebrovascular diseases.
Possibilities in endovascular therapy of acute cerebral aneurysms using electro
lytically and/or mechanically detachable coils are discussed. Special techniques
to occlude acute wide neck aneurysms with trispan neck bridging devices and
stent implantation are demonstrated.
Techniques and results of local intra-arterial thrombolytic therapy in acute stroke
and central retinal artery occlusion are described and we discuss the potential
for rapid, large-burden thrombus removal in cases of internal carotid artery throm
bosis by rheolytic thrombectomy, PTA and stent implantation. The strategies and
results of a modern stroke unit are introduced and the concept of a close cooper
ation between neurologists, neurosurgeons, neuroanesthesiologists and neuro
radiologists in this unit are discussed.
Emergency endovascular therapy using the transvenous approach to treat se
vere intracranial or intraocular hypertension and multifocal hemorrhagic venous
infarction due to cerebral sinus thrombosis or dural fistulas is also described.
In cases of acute bleeding of head and neck lesions following trauma, tumours
after radiotherapy, arteriovenous malformations, epistaxis or from iatrogenic ori
gin, angiography plays a major role in localizing the source of bleeding and oc
cluding the damaged vessel during the same session using the same endovascular
approach.

A-0154
B. Chronic diseases of small intestine
P.-J. Valette; Lyon/FR

High resolution ultrasonography may display the transformation of the intestinal
wall from normal to a pathological state. Furthermore, intestinal ultrasonography
may serve as a diagnostic clue if typical patterns of the bowel wall are demon
strated. Crohn's diseases may be specifically demonstrated in a majority of cas
es with a global accuracy ranging from 90 to 93%, a sensitivity of 91 to 94%, and
a specificity of 67 to 88%. Besides showing the parietal signs of inflammation,
ultrasonography also shows the perigut abnormalities and may demonstrate com
plications such as fistulas and abscesses. With the help of the Doppler, some
additional information may also be obtained about the activity of chronic inflam
matory diseases.Coeliac disease is more difficult to assess but complications
such as intussusception or lymphoma are occasionally evident on ultrasound.
Finally, US may detect various types of tumors, including lipomas, carcinoid tu
mors or stromal tumors.
In clinical practice, used in combination with other imaging modalities such as
CT or endoscopy, bowel ultrasonography appears to be a non invasive and effec
tive diagnostic tool for the diagnosis of various chronic small bowel diseases.
We will illustrate the various types of echopattern of chronic bowel disease. We
will also summarize the results of high resolution US and Doppler in terms of
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A-0156

A-0155

Moderator:
R.A. Frost; Salisbury/UK

C. Acute pain and occlusion
J. E.l1ig; Sabadel/lES

World-wide, cancer of the colon and rectum combined affects 950,000 people
and is cited as the cause of death in 490,00 cases . Temporal increases in inci
dence rates in countries, such as Japan , which have adopted a western , "high
risk' lifestyle and increases in incidence in migrants from low to high risk coun
tries constitute evidence for an important role for environmental factors in the
aetiology. A recent twin study from Scandinavia found that environmental factors
contribute to 60% and genetic factors to about 30% of risk. Putative environmen
tal risk factors include diet , a sedentary lifestyle, and alcohol and tobacco con
sumption .
Colorectal cancer (CRC) is considered a suitable disease for mass population
screening since it is easily treatable when detected at early, localised , invasive or
pre-malignant, adenomatous stages . Evidence of efficacy is strongest for FOBT,
for which three trials have shown a reduction in CRC mortality of 15-33%, de
pending on the frequency and method . FOBT is insensitive for the detect ion of
adenomas and does not affect incidence rates, at least in the short-term. Evi
dence for flexible sigmoidoscopy (FS) in reducing incidence rates comes from
case-control studies and four randomised trials are in progress. Evidence for the
additional benefit of colonoscopy over FS comes from studies which measured
the miss-rate of advanced proximal adenomas and from case-control studies.
Colonoscopy is more invasive, costly and difficult to perform than FS and there
may not be the manpower available to deliver it, even in the US where it is recom
mended atl0 yearly intervals.
Learning Objectives:

1. To understand the role of environmental and genetic factors in the aetiology
of colorectal cancer .

2. To understand the potential role of screening in reducing colorectal cancer
mortality rates.

3. To understand the potential role of screening in reducing coloreclal cancer
incidence rates.

4. To understand the barriers to Implementation of colorectal cancer screening .

A-0157
Epidemiology and genetics of colorectal cancer:The case for screening
programmes
W. AIkin ; Harrow/UK

incomplete, but the pilots in the UK have not, thus far, resulted in a great increase
in work for the radiology departments concerned. However, radiologists must be
aware of the potential effects of mass population screening on our workload in
the future. We must consider what would happen if virtual colonography became
a primary screening test. We must understand that, in the run up to screening ,
apparently symptomatic patients will be referred for investigation, by their prima
ry care physicians, who are really symptomless individuals demanding screen
ing. We must understand the genet ics of CRC, as there are patients who are at
medium and high risk at a much younger age than the population which will be
screened. We must be aware of developments in faecal occult blood testing which
will provide a much more specific warning that an individual has colorectal neo
plasia, making it more acceptable that invasive procedures, which are not with
out risk, should be undertaken on suspected individuals with positive tests, polyps
and tumours. These specific tests may be released at a time when radiology
departments are tooling up to provide primary radiological screening for CRC,
and we must consider them.
CRC screening will affect us all, personally and professionally in the near future.
The extensive knowledge and experience of our panelists will surely enrich this
debate.

Roome

Special Focus Session

16:00·17:30

Will radiology have a role in colon cancer screening in Europe?
(Introduction)
R.A.~;Salisbury/UK

SF8a
Will radiology have a role in colon cancer screening
in Europe?

diagnostic accuracy, detection of complications and usefullness for the follow-up
of patients presenting with chronic bowel disease.
Learning Objectives :

1. To know the sonographic echopatlern of the various chronic bowel diseases
and main differential diagnoses.

2. To understand be the clinical use of US in patients with chronic bowel dis
ease.

Artifacts due to intraluminal gas have limited the use of ultrasound (US) in diag
nostic imaging of the gastrointestinal tract. However, this problem can be over
come if the examination is performed with gradual compression, which also helps
to reduce the distance between the probe and the gut.
The clinical diagnosis of patients presenting with acute abdominal pain is often
unreliable and can lead to erroneous therapeutic decisions. US can help to con
firm or rule out diagnoses, adding information about the severity of disease or
suggesting alternative diagnoses, thereby avoiding unnecessary laparotomy or
delays in surgery.
In this course , the most common causes of acute abdominal pain due to gas
tro intestinal pathology are illustrated through specific cases . The main focus is
on the wide spectrum of ultrasonographic manifestations of appendicitis and di
verticulilis. Special allention is given to the differential diagnosis of these entities
with Crohn's disease and its complications, acute infections of the small and
large bowel, omental infarction, epiploic appendagitis, small or large bowel ob
struction , and other conditions. The value of US in these situations is compared
to that of CT.
Learning Objectives:

1. To evaluate the usefulness of US in acute abdominal pain caused by gas
trointest inal pathology in reaching a specific diagnosis, and to compare it
with other imaging techniques.

2. To show the US signs found in various gastro intestinal pathologies causing
acute abdominal pain .

3. To learn the clinical and US differential diagnoses of the most common enti 
ties.

4. To learn the examination technique for US of the gastrointestinal tract.

Colorecta l cancer (CRC) is a major health problem throughout Europe. However,
in most patients , it has a detectable pre-malignant phase and moreover, surgery
for the early stages of malignancy has a high cure rate. CRC satisfies the gener
ally accepted criteria which make population screening , of average risk individu
als for the disease, viable over the age of fifty years.The only primary screening
test which has so tar been shown, by randomised controlled trials , to reduce the
disease specific mortality of CRC, is the faecal occult blood. The results of a
large scale randomised trial of once only flexible sigmoidoscopy, as a primary
screening test , are awaited . There is considerable speculation, throughout the
world , that virtual colonography may one day be a credible primary screening
test and the use of combined flexible sigmoidoscopy and double contrast enema,
in screen ing programmes, is being assessed .
Worldwide political and public awareness of colorectal cancer has resulted in
great pressure for the introduction of screening programmes in several countries
in Europe . Pilot projects are already underway in the United Kingdom and are in
the late planning stages in other countries . All these pilots are based on screen
ing with faecal occult blood as the primary test , followed by colonoscopy of pos
itives. Barium enemas will be required to visualise the colon when colonoscopy is

A-0158
The background and progress of screening in the United States of America
J.T. Ferrucci ; Boston. MAlUS

CRC screening guidelines in the U.S. stress patient choice and multiple options
(fecal occult blood test, sigmoidoscopy, double contrast barium enema and con
ventional colonoscopy). However, none of the tests are ideal and the proponents
are at odds leaving an unclear choice for the public .
Colonoscopy is the gold standard but is expensive and invasive.The appropriate
polyp size to be targeted in colorectal screening programs is also an issue. The
'advanced adenoma " Le. a polyp of 10 mm in size or greater, is now accepted as
the appropriate target for therapeutic removal , and the utility of removing every
small polyp seen at colonoscopy has been challenged.
An important development in CRC screening in the U.S. is the development of
virtual colonoscopy (VC) which has shown promising results. In 3 reports, the
sensitivity for detection of polyps>10 mm approached colonoscopy, Le. c. 90%,
although the detection rate decreased with polyps of smaller size. Two new ad-
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A-0161

SF8b
Quality management in departments of radiology
Moderator:
I. W. McCall; Oswestry/UK

Room E1

Special Focus Session

Quality management in departments of radiology (Introduction)
I.W. M!&a!!; Oswestry/UK

The quality of radiological care is important for patients purchasers of health care
and for departments of radiology and departments will wish to show that their
care is of a high standard . Quality of care can be assessed against established
standards which may vary in differing environs . In order to assess the quality of
care a systematic review of the department work against identified standards
needs to be undertaken. This will require a considerable amount of work but
when performed enables an ongoing and regular review to be achieved and may
generate considerable savings as cost effectiveness and clinical efficacy are in
creased. The special focus session will review the principles of departmental
assessment and provide guidance on how to implement a systematic quality pro
gramme.Additionally, departments will benefit from comparing their services with
others of a similar nature and these compar isons will provide advice and stimu
late further improvement. Analysis of the results of these inter-department com
parisons may well also provide evidence of trends in overall radiological care and
resources .

16:00 - 17:30

colography , to evaluate benef it to harm ratios . Faecal DNA tests may reduce in
vasive procedures, and make population screening practical. Affordab ility may
be considered against competing priorities, after mortality reduction has been
demonstrated .
Learning Objectives:

1. The differences between medical practice and preventive medic ine.
2. That screening tends to show benefit where no benefit exists and that screen

ing inevitably causes harm .
3. Why benefit harm ratios are important, and the need for randomised control 

led trials for any proposed screening program .
4. The scale of radiation risk , and the uncertainty of those figures.
5. Why flexible sigmoidoscopy is currentl y the best choice for evaluation for

population screening , but probably not for self referral screening.
6. The key impediments to widespread use of CT for screening .
7. The potential role of faecal DNA testing to facilitate populat ion screening .

vances will further enhance the utility of VC, a) namely computer aided detection
which will shorten interpretation time and b) prepless techniques which will avoid
the unpleasantness of bowel cleansing and increase patient compliance.
The American College of Radiology is now drafting practice guidelines for per
forming VC while some form of practice or physician accred itation will ultimately
be required .
Learning Objectives:

1. To understand the background of colorectal cancer screening in the United
States.

2. To recognize the political issues surrounding dissemination of virtual colon
oscopy.

3. To review the current clinical resul ts and research directions.

A-0159
Radiological tools for colon screening
A. J..aglli;Rome/IT

Colorectal cancer is the second leading cause of cancer-related mortality in
Western countries. There is evidence that early diagnosis of colorectal cancer
leads to a reduction of mortality by identifying malignant lesions at an earlier
stage and by detecting adenomatous polyps , the precursors of neoplasms, but
debate exists as to which approach to use. Radiological tools include : barium
enema and more recently virtual colonoscopy/CT colonography. Barium enema
has a sensitivity for colorectal cancer and polyps signif icantly lower than conven
tional colonoscopy and its effectiveness as a screening method is still unclear.
Virtual colonoscopy/CT colonography is a promising new technique for evaluat
ing the gastrointestinal tract using either thin-section computed tomography or
magnetic resonance imaging to produce a volumetric dataset. Sophisticated com
puter programs are SUbsequentlyused to create two- and three-dimensional views
of the colon. Several studies comparing this method with conventional colones
copy show that virtual colonoscopy is more accurate than barium enema for the
detection of colorectal polyps, and that it approaches the accuracy of conven
tional colonoscopy for identifying advanced lesions and significant polyps. A major
advantage of CT and MR imaging data are the additional information not availa
ble with endoscopy, including tumor extension through and beyond organ walls
and the anatom ic context of the entire gastrointestinal tract . which permits cor
rect anatom ic localization of the lesion . Before virtual colonoscopy/CT colonog
raphy can be promoted for population-based screening for colorectal cancer. a
number of issues need to be addressed, including accuracy, availability, accept
ability, dose exposure and cost-effe ctiveness.
Learning Objectives:

1. To define the accuracy of barium enema in diagnosing colorectal cancers
and polyps .

2. To define the accuracy of virtual colonoscopy/CT colonography in diagnos
ing colorectal cancers and polyps

3. To define the real and/or potential roles of barium enema and virtual colones
copy/CT colonography in colorectal cancer screening .

A-0160
ISO certification: How to achieve it
J.F.~, U. Kisters, U. Krause , L. Duerselen ; Essen/DE

Europe wide radiological colorectal cancer screening: Philosophy,
practicality, affordablllty
G.w. Stevenson; Duncan, BC/CA

Population based screening and the routine practice of medicine are fundamen 
tally differen t. Proof of mortality reduction should precede screening programs.
Individuals asking for screening present intermediate ethical issues. Recent data
on hormone replacement therapy in post menopausal women , and on screening
CT for lung cancer are illuminating.
Colorectal cancer (eTC) is predominantly two diseases. Mismatch repair gene
cancer is important, since almost a half of family members will get CTC. but
radiology has only a minor role as secondary imaging after failed colonoscopy.
The chromosome instability pathway causes 85% of CTC, arising from advanced
adenomas present in the colon for many years. Adenoma detection is the key to
prevention.
Faecal occult blood tests and flexible sigmoidoscopy (FS) can reduce mortality,
and two curren t trials on FS will show whether a single intervention at age 55
produces a sustained reduction.There is no solid data on whether screening with
barium enema , colonoscopy or CT scan reduce mortality.
Harm from CRC screening programs can be calculate d, from 1 death to about 20
deaths per 10,000 people depending on the primary screening tool. The maxi
mum benefit from FS on 10,000 people aged 55, can be calculated as 139 lives
saved. Calculated benefits from small studies justify randomized controlled trials
of validated diagnostic tools , such as endoscopy, barium enema and soon CT

Quality management is becoming ever more important in radiologic practice. This
presenta tion will focus on the opportunities provided by an ISO certi fication ac
cording to the standards 9001 /2000 .
The basis of quality management will be provided by highlight ing the three quality
components: quality of structure, quality of process and quality of result. The
concept of ISO certification will be illustrated and put into context of other certifi
cation modules. Subsequently, the actual process of preparing for certification
will be illustrated based on an example of a large radiology department in a terti
ary care facility. Opportunities. risks. and costs associated with such a certifica
tion will be described. Furthermore, future developments in quality management
will be discussed.
The course is intended for radiologists in hospital practice charged with quality
management tasks.
Learning Objectives :
• To understand the ISO certification process .

A-0163
Impact of radiology quality management system on clinical practice
P.F.G.M. vanWaes; Utrecht/Nl:

Since December 1995 our department is ISO 9002 certified. Main ISO character
istics focus on service not outcome , accountable individuals for each process.
The Quality Handbook describes processes, protocols and evaluation of quality
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A-0164

Contrast media applications: Protocols for multlsllce CT (Introduction)
M.~; Dresden/DE

Multislice CT (MSCT) has rapidly gained widespread distribution worldwide. With
the availability of 16-row-CT and with the perspective of further developments

indicators. The main 4 categories are Core Business (clinical radiology) , Logis
tics (scheduling, transcript ion, file room and photography) , Support (IT, engineer 
ing, safety, environment), and Quality System proper. Impact of improvement
projects is evaluated by internal and external auditing.
TQM resulted in increased efficiency, improved patient care, increased scientific
output and increased reliability to "stakeholders' as well in a positive atmosphere
while providing over 15 times return of invested capital in one year.
TQM proved to be almost natural for file room staff , reception and the transcrip
tion room.Among technicians fear at first and at second thought great initiatives.
However among staff radiologists weekly conferences were needed to realise
"transparency".The ongoing program at our hospital includes hospital wide TQM
implementation. spreading of ISO certificates, "Focused Factories" principle adapt
ed and strategic alliances.
After the recent elections the new Dutch government has to cope with an outcry
of the public at large for adequate Health Care under a looming total collapse of
care due to rigid budqet restrictions for over two decades. This pressure will pro
pel us in the Computer Assisted Health care Era. Evidence Based Radiology
under TQM will prove to be the Knowledge Provider in an industrialised highly
competitive medical profession.
Learning Objectives:

1. TQM is feasible
2. TQM increases efficiency
3. TQM does not require extra financing
4. TQM enhances the competitve edge of the department

The principles of bench marking: A universal tool for quality management?
I.w. McCall; Oswestry/UK

A benchmark is defined as a standard or comparison. Benchmarking enables
radiology departments to compare their function with others of similar type in
order to assess performance against many different parameters. Using these
comparison departments can assess their weaknesses and strengths . Analysis
of the benchmark ing findings enables the propagat ion of good practice so that
weaknesses can be rectified.
Benchmarking is usually undertaken using a carefully structured questionnaire
as either a single episode or at varying intervals. The results are analysed and
propagated to the departments in the form of a report identifying the comparative
position for differing parameters and an overview with advice on areas that de
partments may wish to review. On-line computer based benchmarking now pro
vides rapid reviews of activities and service compar isons and enables solutions
to be provided to problems through an active website where departments can
excnanqe views.
Benchmarking has limitations. It does not identify absolute standards of care but
only comparisons. Comparative hospitals must be similar in types of facility and
regional and population variations must be recognised. It does however provide
information which departments can use to improve resources, staff or equipment
if these are shown to be inadequate. Long term collection of information enables
trends to be recognised and improvements to be recorded .This lecture will high
light the advantages and disadvantages of benchmar king and provide data that
has proved valuable year on year.
Learning Objectives:

1. Understand the possibilities that benchmarking has to offer.
2. Recognise the value of interdepartmental compar isons for managing servic

es and improving resources .

A-0167

imaging strategies need to be established. It is the purpose of the Special Focus
Session to provide an overview on current protocols in a variety of clinical indica 
tions.
Four speakers will cover the topic discussing MSCT of the brain , the head and
neck, the chest , the abdomen and pelvis , as well as MSCTA of the peripheral
vessels .The speakers will take a disease -oriented approach through which they
will attempt to provide protocols based on their personal experience (i.e. type of
MSCT). Protocols will be discussed with special reference to administration of
contrast material (concentration of iodine/ml, volume , flow. delay, use of saline
flush , etc.), scan parameters (collimation, table feed, kV, mAs), and postprocess
ing (slice width, reconstruction index) .
Established MSCT indications are discussed , and new indications will be intro
duced, i.e. applications of MSCT available only thanks to the flexibility of the most
recent advances of technology.
Many indications are in the scope of MSCT today. However, with the complex ity
of different types of machines it is becoming more challenging to select appropri
ate imaging protocols.
Learning Objectives:

To provide imaging protocols for MSCT regarding clinical indications in
1. brain/head and neck,
2. chest ,
3. abdomen/pelvis,
4. peripheral vessels .

A-0166
Brain/Head and Neck
B.B. Ertl-Wagner; Munich/DE

The technical evolution of computed tomography (CT) has opened new doors for
the application of contrast media. Especially the field of CT angiography has
been revolutionized by the advent of multi detector CT (MDCT).
In this presentation, contrast media applications in brain and head and neck im
aging with both a 4. and a 16-slice multidetector CT (MDCT) will be discussed.
Both sample protoco ls and case studies will be provided . Specifically, the detec
tion of intracranial aneurysms will be discussed cons idering protocols and case
examples from both a 4. and a 16-slice MDCT. Moreover , simultaneous arterial
and venous intracranial imaging will be reviewed with a focus on the detection of
cerebral venous thrombosis. In addition, the evaluation of carotid artery stenos is
with both a 4. and a 16-slice MDCT will be discussed. The detection of both
intracranial and head and neck tumours with MDCT will also be reviewed with a
special focus on the tumours ' vascular supply.Another area to be covered will be
intracranial perfusion imaging with MDCT in patients with stroke. For the 16-slice
MDCT sample protocols and case stuoles will be provided for a protocol covering
the entire supraaortic vasculature from the aortic arch including the intracerebral
vessels.
Special emphasis will be placed on technical aspects and on the respective scan
and contrast media parameters.
In summary, the advent of MDCT has led to a new array of contrast media appli
cations in brain and head imaging , which are to be reviewed in the presentat ion.
Learning Objectives:

1. To become familiar with a variety of contrast media applications in the head
and neck region , including the detection of intracranial aneurysms. the diag
nosis of cerebral venous thrombo sis, the evaluation of stenoses of supraaor
tic vessels, intracranial perfusion imaging and the evaluation of intrac ranial
and head and neck tumour s.

2. To provide standard imaging protocols for multislice CT of the brain and of
the head and neck region .

3. To understand the various scan parameters to be apllied , includ ing collirna
tion, pitch , kV and mAs, and the details of contrast media administration,
including volume. flow rate and timing.

Chest
A.F. KQJm; TUbingenlDE

The introduction of mult idetector-row CT (MDCT) into clinical radiology has rev
olutionized the spectrum of thoracic imaging. The current generation of MDCT
with simultaneous acquisition of up to 16 slices enables scan speeds which are
45 times faster compared to single slice CT.The most important difference com
pared to conventional spiral CT is the conceptual change of acquiring a volume
of data rather than individual sections. MDCT is ideal for the evaluation of the
patient with thoracic trauma: a single study optimized for evaluation of the lung
parenchyma, aorta, and mediastinum is very helpful in the emergency room set-

Room E2

A-0165

SF8c
Contrast media applications:
Protocols for multislice CT
Moderator:
M. Laniado; Dresden/DE

Special Focus Session

16:00 -17:30
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A-0171
B. Opportunistic infections
C.J . lliillill;I; Vienna/AT

Learning Objectives:
1. To understand the altered blood flow dynam ics in patients with PAOD.
2. To learn different contrast medium injection strategies to assure adequate

opacif ication of the entire peripheral arter ial tree during CT data acquisition.

Room F1

A-0170

Pulmonary infections are among the most frequent causes of morbidity and mor
tality throughout the world . Pneumonia is the most common infectious disorder in
the immuno -compromized population. and can develop in up to 80% of patients
with acute leukemia, and in up to 50% of organ transplant recipients, respective
ly. The major compromizing factors that predispose patients with impaired de
fence mechanisms to pneum onias are gran ulocytopenia. cellular immune
dysfunct ion and humoral immune dysfunction.The spectrum of causative organ
isms in immuno-compromized patients includes bacilli , fungi, protozoa and virus
es. Consequently, pneumonia in the immuno-compromized host may present with
a wide variety of radiological patterns.
In this course, the underly ing factors for the development of pneumon ia in the
immuno-compromized host will be revisited . In addition , the spectrum of causa 
tive organi sms and the radiological features of various opportunistic pulmonary
infections will be discussed . Specific attention will be paid towards narrowing the
differential diagnos is by integrating clinica l, laboratory and radiologic informa
tion. Finally, the role of imaging methods in the evaluation of patients with sus
pected opportunistic infections will be re-evaluated.
Learn ing Objecti ves:

1. To analyze factors which playa role in the development of pneumon ia in the
immuno-compromized host

2. To discuss the spectrum of causative organisms in opportun istic pneurno
nias

3. To present the radiological features in different infections

A.Tuberculosis and atypical mycobacteria
T.~; Barcelona/ES

Mycobacterial infections may be divided into two general groups: a) those caused
by tuberculosis and b) those caused by nontuberculous (atypical ) mycobacteria.
The increased incidence of tuberculosis has largely been attributed to AIDS ep
idemic . AIDS patients have a 50- to 200-fold increased risk of tuberculosis com
pared with the general population . The radiographic pattern of tuberculosis in
these patients is dependent on the level of immunosuppresion at the time of
disease.
Patients with mild immune deficiency are also prone to develop pulmonary myco
bacterial infections. In addition to tuberculosis , alcoholics and patients with COPD
may be infected by unusual organisms such as nontuberculous (atypical) myco
bacteria. Likewise, patients with achalasia may also be infected by atypical my
cobacteria, usually M. fortuitum .
The role of the radiologist in the diagnosis of tuberculosis is often complex . It has
been estimated that up to 20% of HIV-positive patients with tuberculosis have
normal chest radiographs . CT can be helpful in the detect ion, differential diagno
sis, and management of patients with suspected mycobacterial infection. A vari
ety of radiological patterns are seen in mycobacterial infections.Thus, a systematic
approach to the radiological evaluation of patients with suspected tubercul osis is
essential and includes not only chest imaging pattern recognition, but integrat ion
of available demographic, clinical and laboratory information.
Learning Objectives:

1. To review the characteristic imaging features on chest radiography and com
puted tomography (CT) of mycobacterial infections

2. To understand the spectrum of radiological manifestations of tuberculosis
and nontuberculous mycobacteria infection according to different clinical and
immune status of the hosts.

RC804
Lung infections
Moderato r:
J. Neuw irth ; Prague/CZ

Chest

16:00 - 17:30

With the advent of multiple detector -row CT (MDCT) peripheral CTA has become
a feasible alternative to MRA for the assessment of the lower extremity arteries.
Because patients with peripheral arter ial occlusive disease (PAOD) have altered
blood flow dynamics. two problems have to be addressed speciticaily. First , pa
tients with PAOD exhibit a shallow , delayed enhancement response to intrave
nously administered contrast medium. This may cause poor opacification of the
most proximal portion of the peripheral arterial tree. Second, the time required for
a contrast medium bolus to travel from the aorta down to the crural arteries may
be as long as 40 seconds.The length of this time span cannot be predicted from
the clinical stage of PAOD.
Strategies to cope with the former problem include (a) biphas ic injections with
high initial Iodine administration rates (increased injection flow rates and/or high
concentration contrast medium) or (b) increasing the scann ing delay relative to
the contrast medium transit time (te",,)'The solution to cope with the second prob
lem is to use an inject ion duration of at least 35 s to allow complete arterial filling ,
even if the scanner allowed short er acquisition times.The injection protocols sug
gested befow address both problems .

1. 40 s-MDCT acquisition (4x2.5, 8x1.25. 16xO.75, 16xO.63 mm):
-> 35 s injection duration, te MT+2 s delay, 30 ml@6 mlls+100 ml@3.3 mils , or
-> 40 s injection duration, te MT+8 s delay, 160 ml@4 mils
2. 20 s-MDCT acquisition (8x2.5, 16x1.25 , 16x1.0 mm):
-> 35 s injection duration , te MT+20 s delay, 125 ml@3.5 mils

Peripheral CTA
D. Fleischmann ; Vienna/AT

A-0169

ting. MDCT has provided substantial benefits in evaluation of the heart and ves
sels. MDCT further refines the diagnostic approach of PE. Various studies have
evaluated the benefit of MDCT on the detection of sUbsegmental PE. Because of
optimization of IV contrast enhancement, distinction and detection of mediastinal
abnormalities can be significantly facilitated with MDCT.This includes the ability
to detect enhancement patterns of mediastinal masses, helping in classifications
of various disorders, and distinguishing mediastinal abnormalities from adjacent
vessels. Multiplanar and 3D capabil ities can be particularly valuable . By select 
ing the appropriate times to use intravenous contrast material . and optimiz ing
scan parameters, MDCT can provide information unavailable with single slice
helical CT. High resolution evaluation of the entire lung can be performed with
low dose spiral techniques for detection of interstitial disease . MDCT also offers
additional benefit s in evaluation of the airway setting of congenital anatom ic, ia
trogenic , and endobronchial as well as parabronchial abnormalities.
Learning Objectives:

1. To learn the principles of MDCT for thoracic imaging with special focus on
contrast administration.

2. To become familiar with the advantages of MDCT in thoracic imaging and
how MDCT affects the way of contrast injection .

3. To comprehend the conceptual change of acquiring a volume of data rather
than individual sections.

4. Recommendations for protocols/contrast admin istrat ion/techniques for vari
ous disease entities will be given.

Abdomen/Pelvis
C. Catalano; Rome/IT

Since the introduction into clinical pract ice of multidetector row technology a lot
has changed in diagnostic imaging with computed tomography (CT).The solution
to some of single slice CT technical limitations has allowed one to extend the
application of CT to fields unproposable before. Multislice CT gives an accurate
view of arterial vascularization by using very thin slice collimation . Before the use
of short multisl ice CT scanning time it is important to administer the proper an
mount of iodinated contrast agent in the correct temporal window, in order to
reach the maximal arterial iodine concentration within such short scanning time.
The use of contrast agents with high concentrations of iodine may be a possible
solution to this problem. We will first discuss the possibility of increasing the con
trast enhancement using commercially available agents with high iodine concen
tration. We will also discuss the poss ibility of having contrast agents with
concentrations of iodine higher than those currently available.
Learning Objectives:

1. The limited temporal window can be overcome by administering for selected
studies (i.e. CTA) high iodine concentration contrast agents.

2. Use of high iodine concentration contrast agents may be useful to reduce
radiation dose to the patient.

A-0168
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A-0173

A-0174

4. To discuss the role of imaging methods in the investigation of immuno -com
promised patients with suspected pneumon ia

C.lmaglng guided therapeutic ablations
M.A. Hall-Cragg s; London/UK

Improved methods of imaging and staging breast disease together with the suc
cess of breast conserving surgery, coupled with appropriate chemotherapy and
radiotherapy, has encouraged the development of minimally invasive ablation ther
apies (MIT) to breast tumours. Therapeut ic options explored included using tech-

RoomH

A-0175

RC809
Interventional Radiology

Hepatic interventions
Moderator:
R. Yamada; Osaka/JP

16:00" 17:30

niques that heat tissue such as radiofrcquency, interstit ial laser photocoagula
tion, focused ultrasound and more recently, microwave techniques.There is also
limited experience of freez ing tumours (cryotherapy) and treating percutaneous
ly with localized radiotherapy sources. Technical developments of the delivery
devices are likely to improve the efficacy and control of treatmen t such as the use
of thermocouples intr insic to the RF probes and new methods of thermocouple
deployment.
To date most studies have been ' treat and excise" in design and there are few
long term follow-up data. Currently "treat and watch" studies comparing minimal
ly invasive therapy with conventional treatment are being design ed but results
are not yet available.
Learning Objectives:

1. To understand the therap eutic opt ions available for the treatment of breast
tumours.

2. To appreciate the potential use and place of MIT for the treatment of breast
tumours.

3. To appreciate the limited data available and studies currently under develop
ment.

A. Complex biliary interventions
A. Hatzidak is; traklio nlGR

The field of percutaneous biliary interventions includes the management of mao
Iignant and benign diseases . Relative simpler biliary interventions include the
percutaneous transhepatic drainage, the balloon dilatation of strictures and thc
placement of plast ic or metalli c stents . Complex biliary intervent ions, which in
volve the use of advanced skills and are occasionally carried out in combination
with endoscopy, include:

management of complicated intrahepatic tumour infiltration
placement of multiple metall ic stents in hilar lesions involving more than one
biliary branch
retrieval of occluded plast ic stents prior to metallic stent placement
percutaneous management of multiple intrahepatic biliary calcul i
treatment of post-inflammatory and post-operative strictures
treatment of post-traumatic and post-operative iatrogenic bile duct injury
applications of transhepatic cholang ioscopy and mechanical lithotripsy
interventions in the common bile duct and the duodenum through the gall·
bladder and the cystic duct.

The tech nical problems encountered during diverse percutaneous procedures
will be emphas ized.
Learn ing Objectives:

1. Understand the indications for compl ex percutaneous biliary interventions.
2. Learn the technical possib ilities and limitations of biliary inter ventions
3. Understand the percutan eous radiolog ical techniques used

B. Portal embolization to induce left liver lobe hypertrophy
A.J. Roche ; Villejuif/FR

Preopera tive portal embol ization under imaging guidance has been developed
few years ago. It induces hepat ic hypertrophy in non-embol ized territories and
allows extended liver resect ions in patients with malignant tumors . Mechan ism of
induced hypertrophy and principles of the technique will be presented as well as
indications and results in primary and secondary tumors as reported in the re
cent literature. Several critical points will also be discussed: surgical or endovas
cular proximal ligation versus distal embo lizat ion, long term results of resect ions
performed after embolization, effect of embolization upon tumor growth in the
non-embolized liver, indications and efficien cy in the compromised liver (previ
ous IV or IA chemotherapy, cirrhos is)

A-0176

RoomG

A-0172

RC802
Breast

Moderator:
R.C.Otto;Baden/CH

A. Choosing the best imaging guide
T. Helbich ; Vienna/AT

Breast interventions

16:00·17:30

B. Choosing the best biopsy needles
V.~,A. Guerrieri ; Bari/tT

Needle sampl ing of breast tissue has become nearly a routine diagnost ic proce
dure, when any abnormality is detecte d, either a benign or suspicious one.
Sampl ing methodology is getting more and more invasive with the use of in
creasing calibre needles, up to 2 cm.
In the last years core biopsy (CB) has had a wider use compared to fine needle
aspirat ion (FNA). even if there is no definite assessment concerning the needle
to use (20-14-11 G), the type of lesion to biopsy, the number of samples to get,
etc...
Different factors have contributed to the use of CB, such as the lack of skilled
patholog ists devoted to breast cytology , medical legal problems, high specificity
with benign lesions and the significant diagnost ic correspondence with the surgi
cal findings.
On the other hand, it is well demonstrated that high quality mammography com
bined with cytology properly interpreted by ski lled and experienced patholo gists
may allow very high values of sensitivity, specif icity and diagnost ic accuracy, with
a low rate of inadequate samples.
The choice among the different techn iques must be done therefore evaluat ing
each methodology and its correlated outcomes and taking into consideration some
emerging issues referring to CB.
Appropriate tissue sampling procedure s may be pertormed , in relationship to the
imaging assessment and considering separately palpable and non palpable le
sions.
The autho rs review their personal ser ies of 272 vacuum biopsy cases.
Learn ing Objectives:

1. To understand the role of interventional radiology in the management of un
dete rmined breast lesions.

2. To def ine the indications of different breast tissue sampling methods , either
in symptomatic patients or in asymptomatic ones.

3. To become familiar with sensitivity and specif icity of different interventional
procedures.

Percutaneous imaging-guided biopsy is increasingly an alternative to surgical
biopsy for the histologic assessment of breast lesions. Percutaneous biopsy is
faster, less invasive, and less expensive than surgical biopsy. Tissue acquisition
is performed with automated core needles or directional vacuum-ass isted biopsy
probes . Guidance for percutaneous biopsy is usually provided by stereotaxis,
ultrasound and more recently under the guidance of magnet ic resonance im
aging. Imaging guidanc e depends on lesion type and results of diagnostic im
aging studies.
Learning Obj ectives:

1. To review indications, advantages , limitations, and cont roversies of percuta 
neous imaging-guided biopsy of breast lesions.

2. To help choose the best imaging guidance.
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Learning Objectives:
1. To understand the mechanisms of liver hypertrophy induced by portal embol

ization, and be able to choose the better technique with regard to these mech
anisms

2. To learn indications and results of the method as reported in the recent liter
ature , including discussion of unusual clinical presentations.

Learning Objectives :
1. Allow radiologists to appreciate the benefits of IHE integration.
2. Understand that IHE builds upon existing standards such as DICOM and

HL7.
3. Be in a position to use IHE Integration profile in acquisition or upgrades of

modalities, PACS and RIS.

A-0177 A-0179
C. Percutaneous treatment of hydatid cystic disease
O.~;AnkaraITR

B.The electronic patient record and (HE
J.R. .Eillin.g; Norwich/UK

A-0178
A.The need for IHE
C.~;BuclFR

RC805
How does integrating the healthcare enterprise (IHE)
affect radiology?
Moderator:
G. Frija; Paris/FR

A-0180
C. Hand held devices contribution to IHE
J . Reponen; Raahe/FI

One purpose of IHE is to improve work flow and facilitate easy access 10patient
information at the point of care.The recent development of mobile term inals and
hand held devices have widened the access outside the fixed hospital network ,
and even outside physical hospital boundaries. Hand held equipment is based on
different technical platforms ranging from modified laptop computers to mobile
phones. Most promising terminal types for medical purposes types are so-called
smartphones with computer functions, personal digital assistants (PDA) with phone
capabilities or webpad / tablet PC devices with networking capabilities. Various
wireless networks are available ranging from WLAN to GSM and GPRS. The
main limitations of current technology are relatively slow network speed, restrict
ed computational power and a small display for image viewing purposes. For
selected tasks their service is acceptable even today.So far, hand held devices
have been used in radiology for viewing emergency CT scans or images needing
a secondary consultation. The benefit of hand held devices will be greatest , if
connected to a comprehensive (EPR) including both images and narrative texts.
They perform especially well with a web type multimedia medical record , where
they need only thin client software .Different hand held devices have a potent ial of
being a mobile input and display terminal , for physicians working in the wards.
They also work for radiology experts at special cases, when requiring an uninter
rupted connect ion to patient databases.
Learning Objectives:

1. To become familiar with different types of hand held devices.
2. To understand the limitations of current device and network technology.
3. To understand the clinical needs of mobile multimedia EPR terminals.
4. To estimate the future perspective and use from a radiological perspective .

The individual patient's Electronic Patient Record (EPR) comprises all the infor
mation relating to that patient held on one or more computer systems of a single
healthcare enterprise, as opposed to the Electronic Health Record (EHR) which
is a longitudinal record of a person's health from birth to death. In Ihe UK the
EHR is held by the individual's General Practitioner ("personal physician').
The EPR system may be a unified system from a single IT supplier or an integrat
ed system comprising modules from several different IT suppliers. The principal
advantage of a unified system is that there are no interfacing costs or problems.
The disadvantage is that some modules of a unified solution may not perform
optimally. The advent of IHE will enable a more cohesive approach to the inter
faced EPR and reduce the costs and risks of this approach . Using an integrated
solution it is possible to use "best of breed" modules .The impact of tHE develop
ment on the .EPR, from a radiolog ical perspective, is described including the im
portance of having Radiology Information System, Picture ArchiVing and
Communication System, Hospital Information System, and Requests and Re
sults System fully integrated.
Learning Objectives :

1. The nature of an Electronic Patient Record (EPR) .
2. The alternative approaches to developing an EPA.
3. The impact of IHE on the development of the EPR, especially from a radio

logical perspect ive.

Room I

Computer Applications

In patients with hydatid liver cysts the surgical results are associated with high
rates of mortality, morbidity, postoperative recurrence and a long period of hospi
tal stay.The results of medical treatment have not indicated high success rates
and are still controversial. Therefore, percutaneous treatment of liver hydatid cysts
is accepted as an effective and reliable procedure with successful results and
has become a first alternative to surgery.
The main indications of percutaneous treatment of liver hydatid cysts include
type I-II liver hydatid cysts, some subtypes of type III nor involving un-drainable
material , some subtypes of type IV that have a considerable fluid component,
suspected postoperative collections, and infected hydatid cysts. Two classical
techniques are mainly used in percutaneous treatment of liver hydatid cysts- "PAIR
technique" and "Combined Catheterization technique".As a third technique, "Mod
ified Catheterization techniques" have been newly used to treat complicated eas
es such as type III that contain non-drainabJe solid mater ial or patients with a
cystobil iary fistula .
Besides liver hydatid cysts, percutaneous treatment is applied to manage thorac
ic, splenic , peritoneal, kidney, orbital , parotid and soft-tissue hydatid cysts with
successful results in the literature .
Learn ing Objectives :

1. To understand the role of percutaneous treatment in the management of pa
tients with liver hydatid cysts.

2. To comprehend the indications for percutaneous treatment of liver hydatid
cysts.

3. To learn classical and new techniques employed in the treatment ot hydatid
cystic disease .

4. To learn the results of percutaneous treatment of hydatid liver cysts.
5. To learn the indications and results of percutaneous management of thorac

ic, splenic, peritoneal, kidney, orbital , parotid and soft-tissue hydatid cysts .

16:00 - 17:30

Integrating the Healthcare Enterprise is a novel Initiative that leverages open
standards for establishing the necessary connectivity between medical devices
and information systems to support an efficient and safe healthcare workflow.
IHE is also novel in that it is a world-wide cooperation between users (EAR/ECR,
RSNA, etc.) and almost all vendors large and small.
This presentation will focus on the practical achievements of IHE in radiology and
its impact on an increasingly complex workflow. It will demonstrate how compli
ance of PACS, RIS, modalities, hardcopy devices to IHE integration profiles greatly
simplifies the acquisition and connection of such systems , especially when pro
duced by different vendors .The benefits to radiolog ist and radiographers will be
highl ighted , both for those who already use a RIS/PACS and those planning to.
One will gain an appreciation of why achieving an IHE level integration , ensures
that not only common radiology procedures but also the more complex ones such
a multi-body part spiral CT or multi-modality examinations are effectively man
aged across the various stages of acqulsltton, diagnostics, reporting and billing.
This should clearly demonstrate why leveraging IHE as the prime foundation will
ensure that radiology operations are well integrated with the Hospital Information
System and can effectively drive an electronic patient record.
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16:00 - 17:30 RoomK A-0183

RC 813
Special issues of radiation exposure in diagnostic
radiology
Moderator:
E. Vano; Madrid/ES

C. MRI assessment of retroperitoneal lymph nodes
M.-F. Bellin', J.O. Barentsz-; 'Villejuif/FR, "Nijmegen/NL

Local regional lymph node involvement is an essential prognostic factor and an
important determinant in the treatment of patients with pelvic cancer. Current
cross-sectional imaging modalities, including CT and MRI, use the nonspecific
criterion of size, and are limited in their ability to differentiate malignant from
benign lymph nodes. MR lymphography is a new and promising imaging modal
ity,which gives information on both lymph node morphology and function. Ultras
mall superparamagnetic iron oxide (USPIO) particles with a long plasma circulation
time are suitable as an MR contrast agent for intravenous MR lymphography.
They are taken up by macrophages within normally functioning nodes and re
duce the signal intensity of tissue in which they accumulate, because ofT2 and
susceptibility effects of iron oxide. In metastatic nodes, macrophages are replaced
by cancer cells, which lack reticuloendothelial activity and are unable to take up
USPIO. In published reports USPIO-enhanced MR imaging increases the sensi
tivity and specificity for characterizing lymph nodes in cancer patients, when com
pared to plain MRI. In our experience, the negative predictive value of MR
lymphography reaches 95%. In addition, MR lymphography allows the detection
of micrometastases in normal-sized nodes, and the distinction between reactive
ly enlarged nodes and tumorous nodes. This course will review development of
USPIO compounds, their imaging characteristics, and clinical experience. Ap
propriate use of the different MR sequences and optimization of the imaging pa
rameters are crucial for accurate assessment of the lymph nodes status. These
points will be illustrated and discussed.
Learning Objectives:

1. Discuss current imaging techniques for evaluating lymph nodes.
2. Assess the clinical use of MR lymphography.

Genitourinary

RC807
Adrenal masses and retroperitoneal tumors
Moderator:
G.P.Krestin; Rotterdam/NL

A-0181
A. Retroperitoneal tumors
N. Papanicolaou; Philadelphia, PAiUS

Retroperitoneal tumors form a rare and diverse group of benign and malignant
neoplasms, the origin of which is independent of the various retroperitoneal or
gans and unrelated to systemic diseases, such as retroperitoneal fibrosis, lym
phomas, lymphadenitis, or metastatic adenopathy.These tumors are derived from
mesodermal or neuroectodermal tissues, or embryonic tissue remnants. Identifi
cation of the origin and specific tissue composition of the tumors are the main
challenges facing the radiologist. Differentiation of these uncommon primary ret
roperitoneal neoplasms from other retroperitoneal processes is often difficult and
may require correlation with the patient's clinical and epidemiologic data. Effec
tive treatment planning depends on accurate preoperative radiological staging
evaluation. Cross-sectional imaging modalities, primarily CT and MRI, as 2D or
3D data display and analysis, are most commonly employed. Angiography may
also be helpful in certain complicated cases. Imaging guided percutaneous nee
dle biopsy may further enhance the diagnostic yield of radiological techniques,
by establishing the diagnosis in a minimally invasive manner.
Learning Objectives:

1. To understand the retroperitoneal anatomy and potential sites of origin of the
pathological processes.

2. To become familiar with the pathological/histological classification of retro
peritoneal tumors.

3. To understand the role of imaging and imaging guided procedures in the di
agnosis of the origin and histological types of the various tumors, especially
as they pertain to their accurate preoperative assessment.

4. To recognize important imaging features that may aid in the successful differ
entation of the rare primary neoplasms from more common retroperitoneal
entities, which require different treatment approaches.

16:00 - 17:30

Physics in Radiology

Room LIM

A-0182
B. Characterisation of adrenal masses: CT versus MRI
G.M. Heinz-Peer; Vienna/AT

Adrenal masses are commonly detected during routine abdominal computed to
mography (CT). Developments in semiquantitative CT and magnetic resonance
imaging (MRI) have provided accurate alternatives that offer the ability to sepa
rate adenomas from non-adenomas with very high accuracy. This has already
reduced the need for histological sampling of incidentally discovered adrenal le
sions.
The lipid-rich nature of adenomas can be exploited either by noncontrast CT or
by chemical shift MRI. However, it is a well known fact that some adenomas may
contain only small amounts of intracellular lipid and thus make diagnosis on the
basis of lipid content very difficult. In addition, many adrenal lesions that do not
meet criteria for adenomas on both, unenhanced CT and chemical shift MRI, still
represent benign lesions. Several authors have reported high sensitivity and spe
cificity for characterisation of adrenal lesions on delayed post contrast CT. Both,
density readings and evaluation of the percentage washout and relative percent
age washout of enhancement of adrenal masses at different times were studied.
This lecture will review CT- and MRI-techniques which enable us to characterise
adrenal lesions with reliable accuracy. In addition, the advantages and limitations
of the specific methods will be discussed, and finally an algorithm in the diagnos
tic evaluation of adrenal masses will be given.
Learning Objectives:

1. Overview of CT- and MR imaging techniques with high accuracy in charac
terisation of adrenal masses.

2. Assess the advantages and limitations of the specific methods.
3. Learn the algorithm for the workup of adrenal lesions.

A-0184
A. Minimizing radiation doses to paediatric patients in diagnostic radiology
M.T. Raissaki; Iraklion/GR

There is considerably greater radiosensitivity of the organs and bone marrow in
children, because of rapidly dividing cells. Any radiation dose, small or large, is
expected to produce a response and a cumulative effect. Therefore, every effort
should be made in the radiation protection area, to keep the dose as low as
reasonably achievable, trying to retrieve the best possible information when per
forming indicated, justified diagnostic tests.
Minimizing radiation doses should be a concept applied in a chain of actions,
starting from the choice of equipment of the radiology department. Pediatric-ori
ented protocols especially with regard to cr-protocors, regular quality assurance
tests and continuous training of the staff involved are important parts of this chain.
Radiation protection rules should be meticulously applied in neonates and chil
dren. Justification of requested examinations, veiling of referrals for complex ex
aminations, standardization of techniques and procedures as well as optimization
of protection measures such as the exposure parameters, are crucial compo
nents in minimizing radiation exposure. Special considerations include gonadal
shielding, appropriate collimation, PAprojections in females and grid removal. In
addition, short exposure times, immobilization or sedation, entertainment or dis
tracting devices should be applied in order to eliminate patient motion. All depart
ments can benefit from sell-audits and re-evaluation of their procedures.
Learning Objectives:

1. To stress the importance of dedicated radiologic management and multilevel
training when minimizing radiation doses in paediatric patients.

2. To emphasize the value of application of general guidelines provided by ap
propriate federations and organizations.
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A-0185 16:00 - 17:30 Knossos

B. Conceptus radiation dose and risk from d iagnostic X-ray examinations
J. pamjlakis ; Iraklion/GR

Irradi ation of un born ch ild ren do occur in cli nical practice . either acc identally or
becaus e of Clinica l urgency. Radiological physi cis ts are then requested to est i
mate the dose to the individual developing in utero. Conceptus dose from diag
nostic X-ray examinations of areas remote from the unborn ch ild is very low. For
example, the co nceptus dose from a che st rad iograph is less than 0.1 mGy in all
per iods of gestat ion . In these cases, conceptus dose est imat ion is usually not
necessary. Examinations involving the abdomen or pelvis may deliver higher doses
to the conceptus. The radiation dose to the conceptus from a CT examination of
the abdomen/pelvis is typically from 10 to 50 mGy. In these cases, conceptus
dose should be evaluated by a radiological physicist. Below 100 mGy, abortion
because of radiation exposure is not justified. When the dose to the conceptus
exceeds 100 mGy, individual circumstances should be taken into account. How
ever, it is relatively uncommon for doses to conceptus from diagnostic radiology
procedures to exceed 100 mGy. The con ceptus risk is assessed on the basis of
radiation dose. The number of excess childhood cancer cases following irradia
tion in utero can be taken as 6 10-2 (6%) per Gy.The risk factor for induction of
her editary effects is assumed equal to 10-2 pe r Gy. Once a dec ision has been
made that irradiation of a pregnant woman is necessary, the expos ure must be
opt imized tak ing into account all rad iat ion protect ion measures.
Learn ing Objectives:

1. To learn how to manage and counsel pregn ant women in case of (a) inten
tional exposur e and (b) accidental exposure.

2. To understand the factors that influence radiat ion dose to the conceptus.
3. To learn how to est imate the co nceptus dose using methods developed for

th is purpose.
4. To learn how to assess the conceptus risks from diagnostic X-ray examina

tio ns utiliz ing risk factors for induction of cancer and hereditary effects.

A-0186
C. Rad iation to pregnant employees working in diagnostic radiology
L.F. Bra teman; Gainesville, FUUS

Pregnant employees pose an interesting situation in the radiation work env iron 
men t. When a pregnant woman receives radiatio n exposure because of medical
necess ity, the benefit is typically con sid ered to outweigh the risk associated with
the examination. However, in the case of conceptus (embryo-fetus) dose received
as a result of occupational dose to a pregnant employee, the benefit-risk assess
ment is less clear. In addition, the employee may not be aware that she is preg 
nant for a few months of her pregnancy.
For the most part, employees in diagnostic radiology receive their occupational
doses to ionizing radiation in performing or assisting in fluoroscopy and mobile
radiog raphy. Occupational dose limit s apply to the ind ividual, who has accepted
the poss ib ility of such exposure as an adjunct to the choice of profession. Howev
er, the conceptus of a pregnant employee does not have the opportunity to as
ses s the risks and decl ine potential rad iation exp osure. Furthermore, the
conceptu s is mo re sensit ive to biol ogical damage from radia tion than the adult
employee. Dose limits for the conceptus are therefore lower.
Th is present at ion reviews the pot ential so urces of expo sur e to the conceptus of
the em ployee worki ng in diagn ost ic rad iology as we ll as st rategies for protection
from these sources.These strategies include pr inciples that app ly to all employ
ees as well as certain aspects that are speci fic to thos e who are pregnant or
potentially-pregnant. Applicab le dose limits and dose measurement con sid era
tion s are discussed. With the Euratom Direct ive of 1996 as the bas is , regulations
regarding pregnant radiation workers are compared among several countries.
Learn ing Objectives:

With respect to the conceptus of a pregnant employee in diagnostic radiology,
the atte ndee will be able to:

• Ident ify sources of potential radiation exposure
• Becom e familiar with spe cifi c and relevan t aspects of rad iation safety in the

diagnost ic radiology department
• Know the impo rtant aspects of the Euratom Directive of 1966
• Compare regulations among seve ral countries with the Euratom Directive of

1996
• Consider pros and cons of possible ALARA policies

E3. European Excellence in Education

E3820

How to prepare and present a scientific paper
and exhibit
Moderator :
J.O. Barentsz; NijmegenlNL

A-0187
How to prepare and present a scientific paper
and exhibit (Introduction)
J.O. Barentsz; NijmegenlNL

In the past few years there has been a rapid improvement in computer technolo
gy. Also high power computers have become generally available. Subsequently,
the way of presenting scientific data has changed dramatically.
In the past 5 years scientific slide presentations have been replaced completely
by dig ital PowerPoint presentations, and instea d of "conventional" scientific post
ers ele ctronic exhibits will be used . Presenting data elec tronically pu ts an extra
demand on the authors. They have to adapt to the se new tech niques, and must
find a way in using them effi ciently.
In this course gUidelines will be presented on how to ma ke an electronic exhibit ,
how to make , and how to present a professional dig ital presentation.

A-0188
A.The winning exhibit: How to make an electronic scientific poster
A. GJillgi' . S Guth' : 'StrasbourgiFR. 2/11kirchl FR

Tips and tricks for completing an electronic poster in html.
Three different methods with inc reas ing level of complexity will be presented to
ach ieve an electronic presentation. In all methods the presentation is wri tten in
html or other standard Internet langua ges. All method s use Windows or Linux or
Mac Os 10 as an operating system. We will present the advantages and draw
bac ks of each method.
The fi rst method is simple but effect ive and needs Microsolt® Ollice PowerPoinl.
PowerPoint is not an html editor but is able to export a standard slid eshow pres
entation in html.
In the second method Macromedia® Dreamweaver and Fireworks are used to
create the presentation. Dreamweaver is a so called "W.Y.S.W.Y.G." html editor:
W.Y.S.W.Y.G. means What You See is What You Get, it is the easiest and fastest
way to edit html pages without knowledge of the html code language. After a
short introduction about the htmllanguage standards and objects, we will explain
how to write an electronic presentation with these tools, taking as example our
ECR 2002 electronic posters. This second method is more difficult and will need
training time , but can be used with out extensive skills in programming languages.
This edition method is fast , allows high quality we b des ign and is able to deal wit h
a large spectrum of web objec ts (imag e, sound, movies).
The web pages produced by the two first methods can be viewed on a stan
dalone computer but can not be accessed through the internet (without a ded i
cated web server) nor be edited directly over the inte rnet.
The third method usi ng Zop e can be accessed for viewin g and editing through
the internel. Zope is an Op en Source progr am and run s best under Linux OS. It is
a dynamic htm l web server and database. The contro l management that means
web graphics is fu lly independent from the content. The result of th is architecture
is the main advantage of Zope: it can be used as well to view as to edit lhe web
site' s pages; moreover the edit ing lunction is very eas y to use , on the co nt rary
the set up is technically very diff icul t.
It can be very easy to achieve a simple elec tronic presentation in html with sta nd
ard Ollice suites; however advanced des ign, database connectivity and some
web-contents need more advanced techn iqu es.
Learn ing Objectives:

• To deliver the knowledge for the creation of an electronic poster.

A-0189
B. PowerPoint computer scientific presentation: Make it professional
J.O. Barentsz; NijmegenlNL

Going from slides to a digital power point presentation is a dramatic change.
Inst ead of double projection there is single projection, all kind of animation ef
fects both for text and figures can be applied, subsequent images can merge into
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each other, movies and sound can be integrated, and changing from slide to slide
also can be done with some kind of effect. In addition, preparing a digital presen
tation paper allows the author to do last minute changes.
This part of the course will focus on how one can make a professional digital
PowerPoint presentation. First, it will be explain how one can use the most impor
tant features of the PowerPoint program. Second, pitfalls like too many disturbing
effects, the wrong type and colour of fonts, the wrong format of images, or wrong
handling of movies will be illustrated. Also hardware, like the laptop/PC remote
control mouse and the integrated use of other programs -like MPR/MIP - will be
discussed. Finally, some important practical tips will be given, which can be used
directly before or during the presentation.
Learning Objectives:

• To learn the techniques of PowerPoint in making a nice scientific presenta-
tion

• To provide guidelines, which are basic to a good digital presentation
• To give insight into the required hardware
• To give some practical tips when presenting a digital presentation

A-0190
C. Scientificpapers:Howto get your messageoverand not be a bore!
R. Godwin; Bury SI. EdmundS/UK

A good presentation is memorable - what makes one work well and another dread
ful? What are the ingredients that help create a successful and interesting pres
entation? The ingredients for success are well recognised and can work in all
settings. The shortest talk or a major lecture works better using these tools:
Good Preparation:
You must consider:

The audience's capacity to understand
Your main message(s)
How much to include (less is always better)
Your use of A-V aids
Backup and support systems
The time it will really take to present
The venue and the facilities

A Clear Structure:
First Course: (Where are you going to take your audience?)
A brief introduction - what you are going talk about - where further details may be
obtained. This section is vital; setting the scene and letting your audience know
what to expect.
It must include:

A summary of the contents of the presentation
The main learning objectives of the presentation
A consideration of the knowledge base of your audience
Indicate how useful the information or technique might be
Generate some motivation in your audience to remember or use the new
information and: Establish your style of presentation

The Main course: (So they know where they are)
The main information, data, message and possible conclusions, delivered in a
way that can be easily digested by your audience. This is not the same as reading
your paper thesis or book!
This can be itself structured in smaller segments of first second and third courses
with short summaries, thus allowing your audience to take a breath and reflect
between the segments. This is far more effective than giving all the information
out in one long presentation and enables them to structure their memory.
A Dessert: (So that they know where they have been)
A summary of the essential delivered message and conclusions.
The final essential requirement of an effective presentation. We naturally find it
easier to remember the first and last sections of any presentation, hence, the last
thing you do must be to remind the audience of your main message(s). Never add
new information here it can cause confusion.
This presentation will use the method described above and go into the details of
each ingredient, hopefully demonstrating best practice.
Learning Objectives:
• To learn how to prepare for a presentation by considering some fundamental

points.
• To learn how to structure your presentation so that it can be more easily

understood and remembered using a basic three-course structure.
• To learn the importance of conveying information in digestible quantities.
• To learn the critical importance of the introduction and end of a presentation.
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A. Acute chest pain: Diagnostic strategies
L. Bonomo; Chietil/T

Acute chest pain may arise from any structure in the thoracic cavity so that a
wide spectrum of disorders may manifest with this symptom, including both car
diac and noncardiac disease. From 10 to 31% of patients presenting to the emer
gency department with chest pain have acute coronary ischemia (i.e., acute
myocardial infarction or unstable angina).
On the other hand, noncardiac chest pain may demonstrate a variety of charac
teristics with radiation and migration. Causes of noncardiac chest pain include
aortic diseases, pulmonary embolism, pulmonary hypertension, pericarditis, pneu
mothorax, pneumomediastinum, esophageal disease, and chest wall disorders.
Chest pain has also been described in patients with sickle cell disease and acute
chest syndrome.The evaluation of patients presenting with chest pain is chal
lenging for the clinicians. Although clinical history, physical examination, and the
presence or risk factors are important in establishing the etiology of symptoms,
imaging modalities are frequently utilized to confirm or to refute a provisional
diagnosis. In fact, radiologists are commonly involved in the diagnostic work-up
of patients with chest pain, particularly when a cardiac disease has been ruled
out. This lecture focuses on noncardiac chest pain with a particular emphasis on
aortic diseases and pleuro-parenchymal causes of acute chest pain.
Le.arning Objectives:

1. To comprehend the indications for the radiological management of patients
with acute chest pain

2. To become familiar with the different radiological findings of acute aortic dis
ease.

the disease is important with respect to therapeutic implications. Before the 70's,
the diagnosis of DVT was almost exclusively based on conventional venography
(VG). Because of the relative invasive nature of VG, many non-invasive tech
niques have been developed, including blood tests (i.e. d-dimers), radionuclide
venography, impedance plethysmography, ultrasound (US), computed tomogra
phy and magnetic resonance. Although at our institution, US of the lower limbs is
the primary imaging modality for the diagnosis of DVT,a single examination that
accurately depicts both PE and the presence of DVT would be desirable to avoid
delay in the diagnosis of VTE and limit cost. Recently the combination of CT
venography (CTV) of lower limbs and abdominal veins together with CT angiog
raphy of the pulmonary arteries has allowed a complete examination of venous
thrombo-embolism in one session.
CTV can be performed using a sequential, spiral or mixed technique. Compared
to US, the results of CTV are 89-100% sensitivity and 94-100% specificity. CTV
increases the percentage of positive results for VTE by 11-36%. Additional find
ings and alternative diagnoses for the clinical symptoms can also be provided by
CTV.
Learning Objectives:

1. To present the technical aspects of CT venography
2. To review imaging findings of DVT,venous anatomy on CT and interpretative

pitfalls
3. To compare results and advantages of CT venography to other diagnostic

techniques

08:30 - 10:00

Emergency Radiology

CC917
Non traumatic thoracic emergencies (1)
Moderator:
J.A. Verschake/en; LeuvenlBE

A-0191

Room A

08:30 - 10:00

Ultrasound

CC916
Urinary tract
Moderator:
M.S. Joshi; Mumbail/N

A-0194
A. Acute and chronic flank pain
G.Mostbeck;V~nna/AT

RoomB

A-0192
B. Integrated diagnostic imaging of acute pulmonary embolism and venous
thrombosis: Pulmonary embolism
M. Remy-Jardin, J. Herny; LillelFR

Over the past ten years, spiral CT angiography of the pulmonary arteries has
reached a high accuracy in the evaluation of pulmonary embolism. The advan
tages of CT angiography compared to ventilation/perfusion scintigraphy and pul
monary angiography are related to the possibility of direct visualization of clots
within pulmonary arteries and the ability to provide alternative diagnoses when
no abnormalities are found within the pulmonary circulation. The recent introduc
tion of multislice CT technology has considerably improved the evaluation of pe
ripheral pulmonary arteries, enabling high-resolution CT examinations of the entire
thorax during short breath-hold periods. Since spiral CT is becoming more read
ily available, this presentation will focus on spiral CT angiography and discuss
the imaging protocols, image interpretation, and the role of CT angiography in
the diagnostic algorithms of pulmonary embolism.
Learning Objectives:

1. To summarize the optimized acquisition and reconstruction protocols
2. To review the most frequently encountered interpretive pitfalls
3. To analyze the advantages and limitations of spiral CT angiography as a min

imally invasive diagnostic test
4. To discuss the role of spiral CT angiography in the currently clinically validat

ed diagnostic algorithms

A-0193
C.lntegrated diagnostic Imaging of acute pulmonary embolism and venous
thrombosis: Venous thrombosis
B. Ghaye; LiegelBE

Deep venous thrombosis (DVT) and pulmonary embolism (PE) are the two as
pects of venous thrombo-embolism (VTE). Investigation of lower limb veins has
been part of various diagnostic algorithms in the past 15 years. While clots in the
lungs clearly influence the cardio-pulmonary status of the patients, the major risk
of death is from recurrent PE. Futhermore, dual assessment of both aspects of

Ultrasound (US) is often the primary imaging modality in patients with acute and
chronic flank pain. The differential diagnosis of flank pain includes renal (renal
calculi, renal infarction, pyelonephritis, renal abscess, hypernephroma) and ex
trarenal (appendicitis, diverticulitis, ovarian cyst, ovarian torsion, aortic aneurysms,
et al) causes.
In urinary tract obstruction, pathophysiological changes affecting the pressure in
the collecting system and kidney perfusion are well understood and form the
basis for the correct interpretation of real-time US and color Doppler duplex sonog
raphy (COOS). US is very sensitive for the detection of collecting system dilata
tion ("hydronephrosis"). However, obstruction is not synonymous with dilatation,
as either obstructive or nonobstructive dilatation may be present. To differentiate
these conditions, CDDS with measurement of the resistive index (RI) in the intra
renal arteries is extremely helpful, as obstruction (except in the hperacute stage)
leads to intrarenal vasoconstriction with a consecutive increase of the RI above
the upper limit of 0.7, whereas nonobstructive dilatation does not. In addition, US
and COOS findings in renal infarction and pyelonephritis are presented. If US
and COOS findings of the kidney and collecting system are normal in the patient
with flank pain, careful US examination of surrounding organs and vessels for
alternate diagnosis is mandatory.
Learning Objectives:

1. To learn and understand the US and CDOS findings in renal obstruction,
infarction and infection.

2. To become familiar with US findings in the differential diagnosis in non-renal
causes of flank pain.

A-0195
B. Hematuria
O. Helenon, J.-M. Correas, M. Ghouadni; ParislFR

Initial patient evaluation should separate "urologic" hematuria with prompt care
ful imaging evaluation from those which do not require initial imaging including:
"nephrologic" hematuria (i.e. accompanied by a suggestive urinary sediment);
"benign" intermittent microscopic hematuria (following recent vigorous exercise,
sexual activity, trauma or viral illness); and hematuria accompanying urinary tract
infection, except in patients with risk factors for significant urologic disease (i.e.
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smoking and or irritative voiding symptoms history, chemical exposure). Despite
the limitations of ultrasound in providing a complete evaluation of the urinary
tract, and with the exception of trauma, the initial imaging test ordered in most
patients with "urologic" hematuria is ultrasonography (US) generally combined
with a plain abdominal radiograph (KUB). At best, the examination protocol should
include: gray scale scanning of the kidney and the urinary tract (accessible por
tions of the ureter when it is dilated and full bladder) and color doppler US (CDUS)
of the renal vasculature and the left pedicular renal vein. CDUS however, is usu
ally performed as a secondary radiographic study, only in selected patients (es
pecially those with no abnormalities on upper tract imaging and cystoscopy). The
goals of US are:

1. To detect certain causes of hematuria such as renal neoplasm and bladder
cancer;

2. To raise suspicion of an upper tract origin of hematuria (lithiasis, hydroneph
rosis) when US remains inconclusive;

3. To select the appropriate second step evaluation among cystoscopy, intrave-
nous urography (IVU), CT and CT urography.

CDUS provides accurate information on the renal vasculature enabling the diag
nosis of: arteriovenous malformations, renal infarction and iatrogenic vascular
injuries.
Learning Objectives:

1. To know the diagnostic algorithm of hematuria.
2. To know the criteria that prompt urologic evaluation and imaging workup.
3. To be aware of the role and limitations of US in providing a diagnosis.
4. To know the CDUS patterns of the vascular causes of hematuria.

A-0196
C. Hypertension
A.Zubarev;Moscow/RU

Renal hypertension have been associated with a large number of renal abnor
malities including vascular and parenchymal pathological conditions such as re
nal artery stenosis, arteriovenous fistula, aneurysms, pyelonephritis,
glomerulonephritis, renal carcinoma and ureteral obstruction. Renal artery sten
osis (RAS) is the most common cause of renovascular hypertension. Doppler US
is a non-invasive, widespread and relatively inexpensive diagnostic modality in
detecting RAS. By means of spectral Doppler analysis, US can provide evalua
tion of flow characteristics, such as direction and velocity, and estimate intrapa
renchymal flow resistance. There are two groups of Duplex US criteria of RAS
basing on direct findings obtained at the level of the stenosis (proximal criteria),
and on flow changes observed in the renal vasculature, distal to the site of sten
osis (distal criteria). New Doppler flow imaging techniques, 3D-volume rendering
and contrast enhancement are able to improve visualization of the whole vascu
lar renal network, to create panoramic volumetric images of the large abdominal
and renal vessels, outline the relationships of the renal vessels with ureter and
help to detect stenosis as well as to estimate renal perfusion.
Learning Objectives:

1. To comprehend the indications for Doppler US study in patients with renal
hypertension.

2. To understand the role of Doppler US as a screening test for renal hyperten
sion.

3. To become familiar with US criteria of RAS and get knowledge about new US
methods.

4. To learn the limitations of US method in patients with renal hypertension and
to determine how they might be handled.

CT. Rapid volume coverage speed is combined with thin slice thickness to create
a volume data set best suited for workstation analysis, either In two-dimensional
axial display, multiplanar reformations, or three-dimensional imaging. Precise tim
ing and fast sequence acquisition also allow multiple abdominal imaging passes
to be performed at precisely defined circulation phases.
Major applications of multislice CT are CT angiographic studies, pulmonary em
bolism detection, trauma, and abdominal imaging. Abdominal imaging with mult
islice CT uses both the vascular and the parenchymal phases of contrast material
enhancement to provide a combined angiographic and organ-directed study.
Multislice CT not only promises improved clinical usefulness in the abdomen but
also provides a challenge to radiologists, since the quality of the images is deter
mined by a number of scanning parameters that can be modified as levers to
optimize the protocols and to produce high-quality images.The technical advances
of multislice CT in abdominal imaging are reviewed, with emphasis on acquisi
tion techniques tailored to contrast material pharmacokinetics to improve CT
angiographic studies, lesion detection and characterization.
Learning Objectives:

1. To become familiar with the systems of multislice computed tomography.
2. To comprehend the effects of different acquisition parameters on the image

quality.
3. To understand the substantial impact of multislice computed tomography on

the performance parameters and clinical applications of helical CT.

A-0198
B. Bile ducts and pancreatic ducts
W. Schima; Vienna/AT

Implementation of MSCT has changed the role of CT in the evaluation of tumors
of the biliary ducts and the pancreas. Axial CT images provide only limited infor
mation about ductal morphology and localization and etiology of stenosis. With
MSCT thinner collimation (1-1.25 mm) can be used, which results in near-iso
tropic voxels for 3D-reconstructions without loss of spatial resolution. Diagnosis
of biliary extension of Klatskin tumors has been a domain of ERCP and MRCP.
However, demonstration of vascular compromise is difficult. Single-slice CT is
not accurate for assessing resectability, because proximal tumor extent is largely
underestimated. Preliminary MSCT experience indicates that proximal extent is
better displayed by curved planar reconstructions along the intrahepatic ducts
and the portal vein.
For assessment of pancreatic cancer, curved planar reconstructions along the
common bile duct and the pancreatic duct display extension of tumor. Isoattenu
ating tumors may even be visible only by the presence of mass effect and pan
creatic duct Obstruction, displayed by curved planar reconstructions. For local
staging, axial CT images show tumor involvement of vessels running perpendic
ular to the slice. Curved planar reconstructions show tumor contiguity with ves
sels running parallel or oblique to the slice (i.e., hepatic artery or portal vein).
Information contained in a multitude of axial images can be condensed into a few
curved planar reconstructions along the mesenterico-portal axis and the celiac
trunk and hepatic artery. In conclusion, the role of multi-planar imaging modali
ties in the detection and exact preoperative staging of cholangiocarcinoma and
pancreatic cancer is emphasized.
Learning Objectives:

1. To learn about MSCT imaging protocol optimized for imaging of the pancreas
and the biliary ducts.

2. To learn about the usefulness of curved planar reconstructions, especially
for demonstration purposes.

08:30 - 10:00 Room E1 A-0199
Abdominal and Gastrointestinal

RC901
Impact of multislice CT on imaging of the upper
abdomen
Moderator:
C.D. Claussen; Tilbingen/DE

A-0197
A.Technical advances
J. Rodenwaldt; Berlin/DE

Multislice computed tomography (CT), initially introduced in 1998, has had a sub
stantial impact on the performance parameters and clinical applications of helical

C. Liver
F.Caseiro-Alves; Coimbra/PT

Multirow detector technology is a major breakthrough for liver imaging using com
puted tomography. Advantages rely upon the increased speed of data acquisi
tion, typically multiplied by a factor of 4 to 8 as compared to single slice CT
(SSCT), increasing z-axis coverage and/or high quality longitudinal resolution
allowing the use of nearly isotropic voxel size. MDCT also permits not only to
define the original beam collimation but also the desired final slice thickness by
recruiting the appropriate combinations of individual X-ray detectors.
The most striking application for liver imaging results from the clear separation of
the three distinct phases of contrast enhancement: the arterial phase, useful for
3D angiography, the portal venous inflow phase, reliable for detection and char
acterization of highly vascular tumors and the venous phase corresponding to
the maximal parenchymal enhancement. All the three phases can be acquired in
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two regular periods of breath hold using reduced slice thickness (typically from
2.5 to 5 mm) with free definition for overlapping reconstructions.
Due to its properties, MDCT has the theoretical advantage of increasing focal
lesion detection and characterization, providing high-quality vascular studies which
are being increasingly requested namely in the context of liver transplantation.
Because data acquisition is extremely fast, robust injection protocols must be
designed in order to be able to exploit its potentialities. Since there is a substan
tial time variation among individual phases of enhancement between patients,
the use of an automatic bolus triggering recognit ion software is clearly encour
aged.
Learning Objectives:

1. To understand the basic principles of MDCT for liver imaging .
2. To recognize the different phases of liver enhancement.
3. To become familiar with contrast injection protocols for MDCT.
4. To learn about the possible new clinical indications open up by MDCT.

08:30·10:00

Musculoskeletal

RC910
Soft tissue sarcomas
Moderator:
I. Beggs ; Edinburgh/UK

A-0200
A. Detection
O.~; Pavia/IT

Room E2

3. To report the results of a prospective study of about more than 400 histolog
ically proven STT included in the BSTNR .

A-0202
C. Follow-up and re-staging
J.L. Bloem; Leiden/NL

In patients treated for soft tissue sarcoma, imaging is targeted to detection of
metastases (mainly mortality) and local recurrence (mainly morbidity). In plan
ning and interpretation of imaging studies one should thus be aware of the treat
ment goal : cure or palliat ion.
Systemic or local presence or recurrence of viable tumor is typically found within
the first two years (especially the first year) after start of treatment. Local recur
rence of soft tissue, and of osseous , sarcoma usually occurs in soft tissue. Imag
ing is therefore soft tissue imaging. Clinical evaluation only reveals large
recurrences. Small recurrences are detected by MRI and ultrasound. MRI is the
preferred initial test using its large field of view and high sensitivity. When abnor
mal non-specific abnormalities are found specificity is added using dynamic Gd·
enhanced MRI and/or targeted ultrasound with biopsy if needed. Typically we
start imaging three months after treatment with a three month interval in the first
year and a 6 month interval in the second year.
Multislice CT of the chest is the preferred method to detect systemic disease .
However, because of its high sensitivity one should never change treatment based
on ' metastases' detected with CT and without histological proof .
Learning Objectives:
• To learn how to use, from a clinical perspective, advanced imaging studies,

displaying vascularization, cellularity, and ex1racellular space, that should be
used in imaging patients treated for soft tissue sarcoma.

Proximal airways' pathology may be localized or part of a generalized pulmonary
or systemic disease. CT assessment is based on the appearance of the airway
walls on inspiratory and expiratory scans and the location and extent of abnor
malities. Recognizing the specific component involved is of diagnostic importance
because specific diseases tend to have a different distribution.
Normal CT appearances and variations as well as changes during breathing are
will to be described. CT techniques suitable for optimal imaging of the trachea
and main bronchi and more peripheral airways will be presented .
Anomalies of tracheobronchial branching, tracheobronchial communication, and
congenital stenosis and atresia will be discussed.
Imaging findings and differential diagnosis of localized and diffuse narrowing of
the traceobronchial tree will be presented with special emphasis on postinflam
matory, traumatic and neoplastic aetiolog ies. Primary conditions such as trache
opathia osteochondroplastica and saber sheath trachea will be discussed
separately.
Traceobronchomegaly may be a primary or aquired condition. Imaging findings
and criteria to extablish the diagnos is will be discussed.
Tracheomalacia consists of a group of miscellaneous disorders that result in in
creased elasticity and compliance of the tracheobronchial walls. CT criteria to
establish the diagnosis during forced breathing maneuvers will be presented.
CT criteria of bronchiectasis and differential diagnosis will finally be discussed.
Learning Objectives:

1. Todescribe the spectrum of abnormal CT findings in primary diseases of the
proximal airways.

2. To present a differential diagnostic approach based on CT findings .
3. To become familiar with frequent pitfalls and limitations.
4. To describe CT protocols for opt imal imaging.

The presentation will review the value of different imaging techniques in the de
tection of soft tissue masses focusing on the role of US as the first diagnostic
step (rapid , easy to perform , well accepted , unexpensive).
By combining clinical data with different ultrasound imaging modalities (color,
power Doppler, contrast media , 3D reconstruction, extended field of view) most
of the soft tissue benign and malignant masses can be promptly and easily de
tected.
MRI has become the more accurate second step imaging tecnique for evaluation
of soft tissue masses, thanks to its multiplanar capability and superior contrast
resolution .
Learn ing Objectives:

1. The importance of the clinical history.
2. To understand which are the best imaging modalities available.
3. To know the potentials of US and how it can be optimized with color, power

Doppler , contrast media, 3D reconstruction, and extended field of view.
4. The role of MRI and its technical advantages in detection of soft tissue sarco

mas.

A-0201
B. Characterization
A.M.A. De Schepper, J . Gielen , X. Wang, H. De Schepper; Antwerp/BE

Soft tissue tumors (STT) are rare with a prevalence of 3 malignant versus 200
benign lesions per 100,000 per year. Benign tumors frequently have specific MR
features , malignant mostly don't. We will discuss the value of magnetic reso
nance imaging in grading , characterization and postlherapeutic surveillance of
STT. Relevance of compartmental anatomy to diagnostic biopsy will be highlight
ed.The role of MRI in grading STT has become established. By using a combina
tion of individual parameters a diagnostic accuracy between 30 and 80% is
reached . As for grading, a lot of individual parameters used for tissue character
ization have low sensitivity, but combination of clinical features and MR findings
(signal intensity, morphology and behavior after gadolinium injection) are more
useful and often allow to predict a specific diagnosis or differential diagnosis. An
'easy-to-use' MR algorithm for delection of local recurrences will be proposed .
Finally the ' Belgian Soft Tissue Neoplasm Registry' (BSTNR) will be presented .
In this national register more than 700 snwere included in a period of 18 months.
Results of a prospective study of the value of MRI in staging and characterization
in more than 400 histologically proven cases will illustrate the initial statement.
Learning Objectives:

1. To assess the value of MRI in grading, characterization and post-treatment
follow-up of STT.

2. To identify as much as possible benign tumours and exclude them from fur
ther aggressive work-up.
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08:30 - 10:00

Chest

RC904
Multislice CT and HRCT in airway diseases
Moderator:
J. Vilar; Va/enciaiES

A-0203
A. Proximal airways
K.S. Malagari; Athens/GR

Room F1



A-0204
B. Small airways
F. Laurent ; PessaclFR

Disorders of the small airways represent a large sub-grouping of airway diseases
and can be caused by a wide spectrum of inflammatory and infectious processes .
The term bronchiolitis has been applied to pulmonary infections, cigarette smok
ing, connecti ve tissue and auto-immune disorders, toxic inhalation and drug tox
icity, complicat ions of bone marrow graft and lung transplantation. Pathological
changes reflecting these findings are cellular bronchiolitis , constr ictive bronchi
olitis , proliferative bronchiolitis , lymphocytic bronch iolitis . respiratory bronchioli
tis and panbronchiolitis. Basic anatomy of the secondary pulmonary nodule is
essential to understand direct and indirect HRCT manifestations of small airway
disorders . Expiratory CT provides diagnostic information complementary to full
inspiratory HRCT.The cardinal finding of small airway disease on expiratory CT
has been shown to be air trapping, a finding unfortunately also found in healthy
volunteers and smokers. However expiratory CT has many technical limitations
notably the lack of a standardised technique of acquisition and of a method of
quantification of small airways involvement.To overcome these drawbacks, spiro
metric gating and dynamic acquisition during exhalation have been proposed
and several methods of visual scoring and quantitative CT employed. Due its
dynamic capability together with the increased sampl ing of the lung in a very
short acquisition, multi slice CT offers new insights in the evaluation of small air
way disorders.
Learn ing Objectives:

1. To learn the anatomical and physiological bases of small airways disorders
recognition on HRCT

2. To understand the technical aspects and limitations of HRCT in the detection
and quantification of small airways disorders and the possible new insights of
multislice CT

3. To become familiar with the HRCT findings of airway disease on HRCT
4. To learn the pathological changes possible in relation to HRCT findings of

small airway disorders and the significance of HRCT findings in the various
clinical situations .

08:30·10:00

Neuro

RC 911
Endovascular interventions
Moderator:
C. Manelfe; Toulouse/FR

A-0205
A.Aneurysm
J. fu'.r.M; Oxford/UK

Room F2

Learn ing Objectives:
1. Coil embolisation is now the standard endovascular intervention for most in

tracranial aneurysms.
2. A large RCT has demonstrated the efficacy of coil embolisation relative to

neurosurgical clipping of acutely ruptured aneurysms.
3. About 15% of aneurysms treated by coil embolisation are liable to regrowth

and rebleeding in the medium to long-term.

A-0206
a.Fistulas
A. .B.i.Qm!i; Paris/FR

Intracranial dural arterio-venous fistulas (dAVFs) consist of multiple arter io-ve
nous shunts between arteries and a dural venous sinus or a meningeal vein.
DAVFs represent 10% to 15% of all intracranial arterio-venous lesions. They in
volve most commonly the transverse , the sigmoid and the cavernous sinuses.
The common clinical manifestations of dAVFs are intractable tinnitus, hemor
rhage and progressive neurological deficit(s). The clinical presentation of these
lesions is very dependent on the dAVF venous drainage and the proposed angi
ographic classifications draw atlention to the venous drainage pallern. Lesions
with cortical venous drainage are the ones at higher risk. Venous hypertension is
an important consequence of these lesions . It is due to the fact that the dAVFs
cause venous engorgement and consequently an impairment of the cerebral ve
nous drainage which can lead to dementia. DAVF treatment techniques include
palliative techniques (such as repeated manual compression) , surgery and en
dovascular treatment. Endovascular therapy includes transarterial embolization
and/or transvenous embolization. Proposed scheme of dAVFs treatment is the
following : a) No treatment or minimal invasive treatment are reserved for dAVFs
revealed by bruit and/or by minor symptoms and with benign angiographic fea
tures. b) Complete and definitive treatment by transarterial or transvenous en
dovascular techniques and/or surgery is mandatory in all dAVFs revealed by
hemorrhage, neurolog ical deficit(s), increased intracranial pressure and/or de
mentia associated with risky angiographic findings. c) The same therapies as in
b) are necessary in cases of asymptomatic (or with tinnitus andlor minor symp
toms) dAVFs associated with risky angiographic findings because of the severe
prognostic course .
Learning Objectives:

1. To learn the angioarchitecture of dural AVFs especially regarding their ve
nous drainage and its relationship with the clinical presentation and/or the
risks assoc iated with these lesions .

2. To comprehend the management of patients with dAVFs and the indications
for the interventional neuroradiological treatment.

3. To understand the endovascular techniques used by interventional neurora
diologists in the management of these lesions.

A-0207
withdrawn

The present available techniques to trace and evaluate a lesion in the breast are
palpation, mammography, ultrasonography and MRI.
Palpation is a complementary tool to mammography, but lesions smaller than
10 mm will not be detected by palpat ion in the majority of the cases .
Mammography is nowadays the mainstay in diagnosing breast cancer. Ultrasound
is especially valuable in differentiation cystic from solid lesions. Contrast-enhanced
MRI is gaining increasing interest as alternative method for breast imaging with
out the use of ionizing radiation.
Two therapeutic options exist in breast cancer, mastectomy and breast saving
surgery (BST). Factors that impact on the choice of surgery are tumor size, multi-

Ten years ago, the introduction of the Guglielm i detachable coil made embolisa
tion a practical alternative for the treatment of patients with intracranial aneu
rysms . Prior to the availability of this device, endovascular interventions usually
involved balloon occlusion of the aneurysm-bearing artery and seldom were an
eurysms treated directly by endosaccular packing.
The current indications for coil embolisation have been simplified as a result of a
large randomised controlled trial (ISAT), which compared coil embolisation to
surgical clipping in the treatment of ruptured aneurysms. This trial showed a sig
nificant benefit in outcomes at2 months and one year for patients treated by coil
embolisation .
Complete occlusion can be achieved in ca 80% and near complete occlusion in
ca 95% of aneurysms. Acute treatment Is highly effective In preventing rebleed
ing in the first 6-12 months after subarachnoid haemorrhage. The rate of late
regrowth is 15-25% dependent on aneurysm size.The liability to rebleeding is up
to ca 8% in aneurysms showing regrowth but only 0.4% amongst stable aneu
rysms on follow-up imaging.
The commonest procedural complicat ion is ischaemia due to inadvertent occlu
sion of the parent or adjacent arteries. In the major ity of instances the mecha
nism involves migration of endosaccular thrombus or thromboembolism.
Complications affect up to 12% of procedures , of which ca 8% will be ischaemic
and ca 2% haemorrhagic. The resulting permanent morbidity rate is ca 4%. Good
clinical outcomes (Rankin grade 0-2. are achieved in 80-90% of subarachnoid
haemorrhage patients.

08:30·10:00

Breast

RC902
Imaging focused on therapy
Moderator:
I. Schreer; Kie//DE

A-020B
A, Preoperative staging
C.Bo~;Nijmegen/NL
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focality, multicentricity, location, patient preference and relation of tumor size to
breast size.
On mammography the extent of breast cancer is often underestimated and multi
focality occurs in about 40%. The majority of these multifocallesions are occult
on a mammography.
MRI appears at the moment the most accurate technique for the demonstration
of additional occult foci of breast cancer. Differentiation of benign from malignant
lesions should be performed by evaluation of both morphology and kinetic be
haviour of a lesion. Evaluation of morphology is according to mammographic
criteria. Most malignant lesions show rapid enhancement due to tumor angiogen
esis. However, there are some exceptions, like DCIS grade 1 and some forms of
invasive lobular carcinoma.
Conclusion: for the evaluation of the extent of a malignant lesion MRI plays an
additional role to mammography, but it is necessary to have MRI guided biopsy
facilities.
Learning Objectives:

1. Mammography in preoperative staging should be done in 2 directions (ob
lique and craniocaudal).

2. Additionally magnification or compression views of the tumor area should be
performed.

3. With microcalcifications magnification views into the direction of the nipple
should be made to evaluate the ductal carcinoma in situ component.

4. Ultrasound is an additional tool for the differentiation of cystic and solid le
sions and guiding a biopsy of the lesion.

5. The sequence of choice in MRI should have both a good spatial and tempo
ral resolution to evaluate the images on both morphologic and kinetic criteria.

A-0209
B. Postoperative imaging and interventions
G. Forrni;8udapesVHU

facilitates the study of cancer biology. In addition, the pathological response of
tumours to NC appears to be a surrogate marker for patient outcome. Besides
clinical examination, breast imaging is used to evaluate the shrinkage of tumours
under treatment and determine responders. Mammography allows detection of
malignant microcalcifications that is poorly responsive to NC.The combination of
physical examination with either mammography or ultrasound significantly im
proves the accuracy of noninvasive assessment of tumour dimensions. Ultra
sound is the best predictor of size for axillary lymph nodes. Magnetic resonance
imaging (MRI) is the most accurate imaging modality for the assessment of tu
mour response (size), the detection of multifocal or multicentric disease, and
residual tumours after NC. Flattening of the contrast uptake time-intensity curve
after the first chemotherapy cycle and complete absence of contrast uptake after
the fourth cycle are observed in the responders. The patients with a concentric
shrinkage pattern are good candidates for breast conserving surgery. Nuclear
imaging is very promising for identifying good responders early in the course of
therapy (after one cycle). A low ratio of metabolic rate (18FDG- PET) relative to
blood flow is a predictor of complete response. Nevertheless, all modalities are
restricted in the imaging of very small residual tumour foci.
Learning Objectives:

1. To describe the advantages and the results of neoadjuvant chemotherapy in
breast cancer.

2. To emphazise the questions of clinicians and surgeons in the radiological
evaluation of a patient with breast cancer receiving neoadjuvant chemother
apy.

3. To compare the different imaging modalities (mammography, ultrasound, MR
imaging, scintigraphy) for assessing the response to neoadjuvant chemo
therapy: size of the primary breast cancer, axillary lymph node status, detec
tion of a multifocal or multicentric disease, predictors of response to
chemotherapy.

4. To describe the other possible treatments without surgery of breast cancer:
hormone therapy and radiotherapy.

A. How to interpret (and report) basic and complex CT in inflammatory
lesions
H.B. Eggesbo; Oslo/NO

Thorough knowledge of the paranasal sinus anatomy is crucial for surgeons per
forming endoscopic sinus surgery (ESS) as well as for radiologists involved in
the preoperative work-up. Anatomic structures that must be mapped before sur
gery are: 1. Degree of development of each sinus, 2. Pneumatization variants,
and 3. Bony structure variants.
Pneumatization and bony variants may cause obstruction of mucociliary drain
age routes causing inflammatory disease, as well as predispose to inadvert pen
etration of the orbit, optic nerve, or anterior cranial cavity during ESS.
According to localization of obstruction, five CT sinonasal inflammatory patterns
have been suggested: 1. Infundibular pattern, 2. Ostiomeatal complex (OMC)
pattern, 3. Sphenoethmoid recess (SER) pattern, 4. Sinonasal polyposis pattern,
and 5. Sporadic pattern.
Infundibular and OMC inflammatory patterns are the most common and may be
caused by pneumatization variants and bony variants.
Coronal CT is preferred for detailed bony mapping and evaluation of the extent of
inflammatory disease prior to ESS. However, additional MR imaging is advocat
ed in extensive disease in order to differentiate between mucosal thickening and
pus-filled areas prior to ESS as well as to rule out sinonasal neoplasm, especial
ly in unilateral disease.
Learning Objectives:

1. To become familiar with normal development and common pneumatization
variants of the paranasal sinuses.

2. To understand anatomic variants that may predispose to inflammatory dis
ease and recognize the most common inflammatory patterns.

3. To recognize anatomic variants that may increase the risk of complications
during ESS.

Two main clinical situations may result in breast surgery:
1. malignant or suspicious lesion
2. cosmetic problems

The role of the radiologist in situation 1. is to provide detailed preoperative as
sessment and follow-up including detection of the lesion and differential diagno
sis between recurrence and post-therapy sequelae.
The goal in situation 2. is the evaluation of implant complications, tissue necro
sis, scarring, local recurrence or a new primary.
Diagnostic tools include a combination of clinical examination, mammography,
sonography, MRI and guided biopsy. Additional diagnostic help is obtained by
comparison with prior films.
The quality of the postoperative imaging depends on preoperative assessment.
All the congenital and benign conditions must be known before surgery in order
to avoid postoperative interpretation problems. Pathology results and preopera
tive films as well as prior surgical and/or needle biopsy results must be present.
Most of the postoperative complications may be evaluated by mammography and
ultrasonography. Complicated cases require guided biopsy and/or MRI.
FNA which shows lower diagnostic capability for post-therapy conditions than
preoperatively. Core/vacuum core biopsy provides more accurate information,
therefore these techniques are the methods of choice.
Dynamic post-contrast MRI is very useful but the radiologist must be aware of
false negative and positive results. MRI results should always be combined with
other imaging methods.
Implants may be screened by ultrasound, but MRI is superior for evaluating the
integrity of a prosthesis.
Learning Objectives:

1. To understand why the knowledge of preoperative data is fundamental to
proper postoperative diagnosis.

2. Experience how the combined use of clinical examination and imaging in
creases the accuracy of the diagnosis for post-therapy conditions.

3. To learn the complex use of imaging and biopsy in the evaluation of the post
therapy breast.

4. To discuss the place and correct use of MRI for these conditions.
5. To become familiar with the indications, techniques and results of different

guided biopsies.

A-0210
C. Monitoring therapeutic efficacy
A. Tardivon; Paris/FR

Neoadjuvant chemotherapy (NC) has become popular for patients with advanced
breast cancer or operable cancers.The advantages of this systemic therapy serves
as an in vivo sensitivity test, increases the rate of breast conserving surgery and
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A-0212 08:30 - 10:00 Room I
B. Aggressive lesions and benign tumors
D.Ea!:in.a;BresciailT

Aggress ive lesions encompass a wide spectrum of pathologies, these can be
preliminarly class ified as infectious or non infectious conditions.
Mycosis is the most common infectious lesion, manifesting in different forms mainly
depending on the host's immune system . Both invasive forms (most common in
immunocompromised patients) and non invasive forms (namely allergic fungal
sinusitis and fungus ball) are descr ibed.
Non-infectious cond itions include granulomatous inflammatory diseases, such
as sarco idosis and Wegeners granulomatosis. Both these may affect the slnona
sal cavity as an isolated manifestation or as a localization of a systemic disease.
Also coca ine abuse results in a necrotizing vasculitis causing mucosal changes
and large bone erosions, often hard to different iate from Wegeners granulomato
sis, even at pathology.
Inverted papilloma is the most common benign tumour, arising from lateral wall
of the nasal cavity and middle meatus. It is characterized by a high recurrence
rate and it may be associated with epithelial malignant tumors (5-8%). Vascular
lesions include juvenile angiof ibroma, angiomatous polyp, cavernous and globu
lar capillary haemangioma: Imaging offers several clues to address the differen
tial diagnosis and to plan proper treatment. Less common are other benign lesions,
including a list of rare lesions of neurogenic (schwannoma, neurofibroma) neu
roendocrine (paraganglioma) , and mesenchymal orig in (Ieyomioma and non-os
sifying fibrom a).
Learn ing Objectives:

1. To discuss aggress ive inflammatory diseases emphasizing peculiar patterns
of soft tissue changes and bone remode ling/destruction.

2. To present benign neoplastic lesions , highlight ing CT/MR findings that may
address the diagnosis.

3. To discuss the most proper diagnostic algorithm in each condition outlining
the spec ific advantages of CT/MR .

A-0213
C. Cltn ical approach to evaluate sinonasal fractures
S.J.~; Oxford/UK

Sinonasal fracture s may be isolated or comb ined with multiple injuries. Injur ies
may be investigated immed iately with radiographs and CT; however with mult iple
injur ies the airway, circulation, brain, spine and trunk take precedence. The histo
ry indicates the site and nature of injury. Swell ing makes clinical examination
difficult. Radiographs are adequate for simple fractures, CT being reserved for
more extensive trauma and soft tissue injury. Appropriate CT technique uses thin
(1 mrn), high resolution images and may be obtained with a low dose technique;
however higher doses may be needed in soft tissue damage. Coronal images are
a valuable adjunct and are facilitated by helica l CT. A simple classification of
fractures suff ices. Fractures are divided into transfaciallesions. in which there is
separation of the face from the skull , and limited fractures that are localised and
withou t detachment. Limited fractures may involve single or multiple struts. Clas
sically described lesions such as the Le Fort fractu res occur but in practice a
spectrum of combinations is possible . It is more important to report locat ion of
fractur es than to attempt to class ify the injury. Surgical object ives concentrate on
ocular funct ion, bite, and correct ion of deformity. Images reformatted in 3D are
valuable in cases of complex fracture . MRI is less used in acute trauma but has a
role in delayed investigation of the orbit and temporomandibular joint.
Learning Objectives:

1, Relate investigation to clin ical circumstances.
2. Understand role of radiographs, CT and MRI.
3. Adopt a simple method of classification,
4. Understand requirements of surgical management.

Video-Workshops on Interventional Radiology

WS918
Advanced arterial interventions
Moderator:
L.Vlahos; Athens/GR

A-0214
A. Embolization of uterine fibroids
J .F. BW!Y.;London/UK

The indications for UAE are very simila r to surgery but many women self -select
because of a wish to conserve their uterus .The only absolute contra-indications
are pedunculated sub-serous fibroids, refusal to have hysterectomy under any
circumstances and the presence of pelvic inflammatory disease.Women should
be counselled regarding the procedure by the radiologist but only their gynaecol
ogist can discuss alternative therapies.
The technique of embolization will be discus sed with reference to anatomical
considerations. Radiologists must work closely with their gynaecology colleagues
and must clearly define the different clinical respons ibilities. There are no data
from randomised studies but symp tomat ically 85-90% of women are happy with
the result of UAE. MRI studies have shown an average reduction of 50%. Signif·
icant complications are rare, the most important being infection that can lead to
hysterectomy (approximately 1% ). It is vital that radiologists and gynaecologists
are aware of the complications that can occur and their management. Women
should be warned of late symptoms that might be suggestive of complications .
There have been concerns regarding Offering UAE to women where future fertil
ity may be a concern and opinions differ.There is however reasonable evidenc e
emerg ing that fertility is not serious ly affected and that normal bir ths can occur
follOWing UAE. The decision whether to offer embolisation to younger women
must then be balanced against the severity of their symptoms and the availability
of alternative treatments.
Encouraging though the results are belter and longer term data are need ed be
fore the place of UAE becomes more clearly defined.
Learning Objectives:

1, To review the indications for UAE
2. To review the practical and technical aspects
3. To review the complications that can occur and their management
4. To criticallly look at results

A-0215
B. Carotid artery stenting
K.D. .M.a1!:Jjg§; Dortmund/DE

Introduction
Endovascular treatment of carotid artery stenosis developed from simple balloon
angioplasty in 1979 to stent angioplas ty in 1989 and finally CAS with cerebral
protect ion.
Technique
Balloon angioplasty is presently used In recurrent disease after CEA or CAS and
in non-atherosclerotic carotid artery stenosis. In symptomat ic patients with a more
than 70% atherosclerotic stenosis combining balloon angioplasty and stent place
ment gives better primary results and long-term patency . For stenting a variety of
nitinol stents and the Wallstent are available . For cerebral protection balloon s
and filter s are used.
Results
In a series of more than 1,000 CAS from 1984 to 1999 a success rate of 99% was
achieved accompanied by a complication rate of stroke and death of 3.6%. From
1999 to 2002 the technical success rate rema ined unchanged in 686 treatm ents
with cerebral protect ion, but the compl icat ion rate (1.6%) was reduced . A death
rate of 0.26%, a rate of major stroke of 0.52% and of minor stroke of 0.78% prove
the elfica cy of cerebral protection.The 5-year patency is comparable to CEA with
about 90%. Early reocclus ions rarely happen , but can be prevented by a medica
tion with c1opidogrel and aspirin. Even with cerebral protection dittusion-welqht
ed MR-imaging showed new signal- intensive spots in otherwise asymptomatic
patients. Intimal proliferation after CAS is rarely seen and only treated in sympto
matic patients.
Learning Objectives:

• Know indications for CAS
• Become familiar with devices and technique
• Argue about the results of CAS
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A-0216
C. Subintimal PTA
A. Bolia;Le0estedUK

The technique of subintimal angioplasty has been practised in our department
for the past 12 years. Following the successes of this technique in the femoro
popliteal segment, the approach has been extended to the infrapopliteal arteries
and iliac occlusions. Anecdotally, it has also been used successfully in the pro
funda, subclavian and brachial artery occlusions.
Femoropopliteal occlusions; This is where our experience has been the most
extensive, with over 700 occlusions recanalized. The first 200 of these proce
dures have been analysed, the results have been published elsewhere. Primary
success rates of 80% and patency rates of approximately 50% at 4 years can be
expected.
Tibial artery occlusive disease; the technique of subintimal angioplasty has been
extended to tibial artery occlusions, for the treatment of critical ischaemia of the
lower limb. This is where the technique has made its biggest impact. Up to 2/3 of
patients can be treated by subintimal angioplasty. This has enormous advantag
es in terms of low complication rates, lack of need for general anaesthesia, short
er hospital in-patient stay and enormous savings in cost. The technique offers
safe, effective, inexpensive and low-risk alternative to distal reconstructive sur
gery for patients with critical limb ischaemia.
Learning Objectives:

The video presentation will demonstrate the technique of subintimal angioplasty
in femoro-popliteal and tibial occlusions.

At the end of the demonstration, the participants will be able to learn:
1. The indications for the technique.
2. What materials are used.
3. The technique of initiation of dissection, and re-entry into the lumen.
4. The complications and their avoidance.

A-0218
B. Gastrointestinal tract
C. Veyrac, M. Saguintaah, A. Couture, C. Baud; Montpel/ier/FR

A retrospective (1996-1998) and prospective (1999-2002) study offetal abdomi
nal MRI was performed between 23 and 38 weeks of gestation. T1-weighted fast
gradient echo (Flash 2d) and T2 Haste sequences were obtained on a 1.5T unit,
in frontal and sagittal planes, after maternal premedication. The GI tract was an
alyzed throughout the pregnancy and fresh meconium was also studied,
Results: normal patterns (40 patients): rectum seen in all cases, exhibiting a
meconium-like high signal on T1 and low signal on T2. It lied close to the bladder
whatever the fetal gender and its cul-de-sac was at least 10 mm under the blad
der neck. Large bowel had the same signal, distal colon being more often recog
nized than proximal colon. Small bowel had early transient hyperintensity on T1
and then on T2. Normal measurements were determined at each level.
Gl tract abnormalities (14 patients): 4 cysts close to normal bowel loops, 6 atre
sias (microcolon, dilated small bowel with abnormal signal, one with a meconium
cyst, one with multiple atresias), 1 cloacal malformation with midgut malrotation
(abnormal rectal liquid signal separated from the bladder wall, colon located on
the left), 2 midgut malrotations with biliary atresia, 1 sacro-coccygeal teratoma
with an abnormal rectal pattern were described.
Conclusion: MRI provided complete visualization of the fetal GI tract, showing its
specific signals, allowing location of the level of an obstruction, being able to
detect a microcolon and a communication between urinary and Gl tracts. It will
offer many other future potentials.
Learning Objectives:

1. Determine the MR pattern of the normal fetal GI tract during pregnancy.
2. Describe the MR aspects of some Gl tract abnormalities in the fetus, corre

lated with the post natal diagnosis.

A-0219
08:30 -10:00

Pediatric

RoomK C. Urogenital tract
A. Darnell, C. MarHn; SabadelllES

RC912
Antenatal MRI:
Diagnostic and prognostic implications
Moderator:
J.M. McHugo; Birmingham/UK

A-0217
A.CNS
C. Garel; Paris/FR

Since the first report of MR imaging in pregnancy, almost 20 years ago, fetal MRI
has gained considerable interest especially in its cerebral applications. This tech
nique allows a good evaluation of the fetal brain independent of the maternal
body habitus, the term and the position of the fetal head. Even with fast sequenc
es, a maternal (and fetal) sedation is still necessary to avoid fetal motion. T1 and
T2 weighted images are performed in the three planes.
The detection of cerebral abnormalities implies a good knowledge of the normal
appearance of the brain during pregnancy. Data have been established concern
ing the fetal cerebral biometry, the sulcation and the myelination from 22 to 38
WG.
The contribution of fetal MR in the diagnosis of brain abnormalities has been
evaluated in small series; MR appears more accurate than US in the diagnosis of
some midline malformations, gyration abnormalities, anomalies of the posterior
fossa and small ischaemic and haemorragic lesions. However, the prognosis of
some pathologies remains uncertain.
Learning Objectives:

1. Explain the role of fetal MR in the evaluation of cerebral biometry.
2. Survey the evolution of sulcation during the pregnancy.
3. Evaluate the contribution of fetal MR in the diagnosis of some cerebral pathol

ogies.
4. Assess the clinical use of fetal MR for the evaluation of the prognosis of brain

abnormalities and the decision of interrupting pregnancy.

Routine ultrasonography (US) of pregnant women is the most widely used diag
nostic imaging modality for evaluating the fetus because of its real-time display
and non-invasive nature. However, although US is useful in evaluating fetal anat
omy and pathology its capability in detecting fetal abnormalities decreases in
cases such as maternal obesity, oligohydramnios and in certain fetal positions.
Recent Magnetic Resonance (MR) advances, with new improved equipment, in
cluding the advent of fast and ultrafast pulse sequences enable high quality fetal
images, which allow close evaluation.
Fetal genitourinary disorders are the most common intrauterine abnormalities
detected by US, accounting for approximately 30% of all congenital abnormali
ties. Normally, they are isolated abnormalities but in some cases they are a man
ifestation of a more complex syndrome or chromosomopathy and other associated
abnormalities must be excluded.
After the first trimester fetal urine production becomes the major source of amni
otic fluid. Some genitourinary disorders are associated with oligohydramnios. In
some severe genitourinary disorders there is hardly any amniotic fluid, these
cases are associated with other fetal anomalies such as pulmonary hypoplasia
and have a very poor prognosis. In other cases the amniotic fluid is not compro
mised and the detection, localization and characterization of prenatal genitouri
nary disorders influences the postnatal follow-up of these fetuses.
Learning Objectives:

1. Appreciate the MR appearances of intrauterine fetal genitourinary tract ab
normalities.

2. Evaluate the influence on obstetric and neonatal management.
3. Define the role of MR in the prenatal study of genitourinary tract abnormali

ties.
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Radiographers

08:30 -10:00

RC914
MRI

A. MRI- 3.0 Tesla experiences in a clinical setting
T. Owman ; Lund/SE

3T MRI scanners are not only used as a research tools anymore. Our 3T scanner
is a headscanner with a short bore magnet used for research purposes as well
as for clinica l work and is situated in the middle of our Neuroradiology Depart
ment.
The high magnetic field strength combined with strong gradients (40 mT/m) of
fers several advantages compared to 1.5T scanners. Higher signal to noise ratio
gives us the possibility to increase the resolution andlor shorten the scan time.
A 3T headscanner is smaller than a whole body scanner and has a short bore.To
most patients it looks less frightening than ordinary size MRI scanners .This makes
it possible to examine younger children and people with slight claustrophobia
without using heavy sedation or full anaesthesia.
MAl -safety is another important issue working with highfield MRI. Very few items
like surgical clips, shunts or other metallic implants were declared 3T MR-safe or
3T MR-compatible when our headscanner was ready for the first patients in Jan
uary2002.
Studies where we truly can see and appreciate the advantages of scanning with
our 3T headscanner are fMRl, MRA. MRS, perfusion, diffusion and morphologi-

Positron emission tomography (PET) creates tomographic images of the distr i
bution of positron emilling metabolic tracers (e.g. , F-18-2-fJuoro-2-deoxy-D-glu
cose, F-18-FDG, a glucose analogue) .60-80% of PET applications are in oncology.
PET is more accurate than conventional methods for staging non-small cell lung
cancer, high risk melanoma, head and neck and esophageal cancer and high
grade lymphomas and is also indicated for unknown primary tumor localization.
PET has very high diagnostic accuracy in detect ing recurrences of lung and color
ectal cancer (e.g., increasing CEA). SCC of the oropharynx, ovarian (rising CA
125.and breast cancer (rising CA 15-3. and thyroid cancer (elevated hTg, normal
iodine scan). In all these indications, PET has substantial impact on clinical man
agement.
FDG has proven useful in the evaluation of residual masses after therapy of bulky
lymphoma or testicular cancer . Other evolving PET applications include early
evaluation of therapy response . FDG tumor uptake has also prognostic signifi
cance.
PET is useful in the differential diagnosis of indeterminate SPN and of pancreatic
carc inoma versus pancreatitis, for selected cases of breast carcinoma as well as
in characterizing low grade brain gliomas (with radiolabeled aminoacids) and in
differentiating brain tumor recurrence from radionecrosis.
Increasingly, PET and CT or MAl scans are combined (anato-metabolic image
fusion) , e.g. for metabolic treatment planning (MTP) of external radiation therapy.
Hybr id PET/CT scanners are now in clinical use in over 50 centers worlwide . In
the future. immuno- and receptor-PET will improve dosimetry of radionuclide ther
apy and by using reporter genes , gene-PET will enable monitoring of gene ther
apy.
Learning Object ives :

1. To understand the biochemical basis of PET imaging using metabolic tracers
2. To recognize the most important clinical indications for FDG-PET in oncolo

gy and the advantages and limitations of FDG-PET
3. To learn about anatometabolic image fusion by using specific software and

the added value of PET as a biochem ical and functional imaging modality as
compared to CT and MAl , which are more dedicated to anatomic details ("high
sensitivity vs. high resolution")

4. To introduce new clinical PET tracers and hear about future perspectives by
using radiolabeled antibodies, receptor specific peptides, and reporter genes
for PET imaging

A-0222
C. F·18 FOG-PET: Clinical value In oncology
R.P.~: Bad Berka/DE

Room UM

Since the late 1990's PET has grown from a research-driven imaging modality to
a diagnostic technique in routine clinical imaging. Advances in reconstruction
algorithms and acquisition electronics have helped to facilitate high-throughput
scenarios with excellent PET image quality; even in low-count imaging situa
tions.
At the same time various research applications of PET have emerged, and PET
tomographs dedicated to, for example , neurology and small animal imaging have
been designed to advance this research . Research in PET instrumentation and
applications of PET has generated a number of ideas and improvements, which
are applicable to routine PET imaging and frequently have led to new develop
ments of clinical PET.
For example the introduction of a new scintillation material . lutetium oxyorthosil
icate (LSO), has revolutionized the field of PET. By exploring the excellent scintil
lation properties of LSO the countrate performance of PET tomographs can be
improved significantly, and examina tion times for Whole-body studies can be re
duced to a matter of minutes .The high light output and short decay time of LSO
combined with new developments of faster detector electronics are now being
utilized in a new generation of PET detector technology and tomographs.
Recently introduced, new designs of PET tomog raphs , based on LSO, can help
making PET the fastest growing imaging technique today and of the next decade .
Learning Objectives:

1. The concept of a PET block detector.
2. Properties of scintillation materials for PET.
3. New detector design developments.
4. Performance characteristics of today 's PET tomographs.
5. New designs of PET tomographs for clinical oncology.

B. PET:Technical aspects
T.~; Essen/DE

A. PET: Key principles and methods
T.~; Cambridge/UK

This presentation gives an overview of the key topics in PET methodology (tracer
kinetics, data acquisition, image reconstruction and data analysis), and the phys
ical and mathematical principles upon which they are based.
An apprec iation of PET tracer kinetics is vital in deciding whether a dynamic or
steady state acquisition protocol is appropriate, and what blood sampling regime
(if any) to employ.The discussion on acquisition parameters also includes acqui
sition mode, acquisition timing , whole body imaging and transmission scanning.
To obtain quantitative PET images , corrections must be applied to the data to
compensate for factors such as photon attenuation and the acquisition of scat 
tered and random coincidences.
The image reconstruction algorithm used can have a major influence on the final
image : the performance of filtered backprojection and OSEM will be compared.
Finally the benefits of combining PET with CT or MRI will be discussed.
Learning Objectives:

1. Learn about positron annihilation and the detection of annihilation photons.
2. Understand the basic principles of tracer kinetic modeling.
3. Become aware of the factors involved in design ing a PET data acqu isition

protocol.
4. Compare the performance of analytical and iterative stat istica l image recon 

struction algor ithms .
5. Learn about the benefits of fusing PET with anatomical imaging.

Physics in Radiology

08:30 ·10:00

RC913
PET: The fastest growing imaging technique of the
next decade?
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A-0224
B. Cardiac MRI: Basics and future
AD. Blankholm; Arhus/DK

cal studies that need high resolution images. A brief presentation of these differ
ent examinations will be done and information given about specific patient prep
arations. Necessary additional equipments will also be described.
Learning Objectives:

1. To gain knowledge about advantages and disadvantages with a 3T heads
canner.

2. To learn more about different functional brain examinations and why 3T really
has advantages compared to lower field strengths.

3. To be able to understand practical difficulties involved working with a high
field system and also get some advice, based on our experiences.

Cardiac magnetic resonance imaging has been under development since the
late eighties. In the beginning it was a complicated and an extremely slow exam
ination. During the last few years it has undergone tremendous developments,
and a lot of new possibilities and applications are becoming available.
A brief overview of cardiac anatomy will be given.
Patient management associated with cardiac MR scanning will be highlighted.
The background of different cardiac triggering methods and methods for respira
tion compensation movements will be described.
How to obtain the most frequent used cardiac views, and where to use white and
black blood sequences will be described.
The session will also give a brief overview of why cardiac magnetic resonance
imaging is used and where it can be useful.
Some of the newer developments and research areas in cardiac imaging will be
presented.
Learning Objectives:

1. To be able to prepare a patient for a cardiac MRI scan.
2. To understand the cardiac triggering methods and respiration compensation

methods used in MRI.
3. To gain basic knowledge of how to obtain the basic cardiac views.
4. To know what is "hot" in cardiac MR research.

08:35
Liver cirrhosis {Online}
V. Sinitsyn, D. Ustuzhanin (2001, Jan. 26)
VRL:http://www.eurorad.org/case.cfm?UID=835

08:40
Multifocal fatty liver metamorphosis: Follow-up with multislice helical CT
{Online}
K. Coenegrachts, H. Rigauts, G. Lamberigts (2001, Aug. 29)
VRL: http://www.eurorad.org/case.cfm?UID=1265

08:45
Extensive portal vein thrombosis with cavernous transformation and
transient hepatic attenuation {Online}
B. Taouli, V.Vilgrain (2002, Mar. 28)
VRL: http://www.eurorad.org/case.cim?UID=1576

09:00
Cholangiocarcinoma {Online}
V. Bizimi, E. Kailidou, V. Katsiva, G. Douridas, M. Tibishrani (2001, Nov. 18)
VRL: http://www.eurorad.org/case.cim?UID=1347

09:05
Solitary pancreatic metastasis of renal cell carcinoma. CT, MR findings
with pathologic correlation {Online}
N. Gandolfo, O. Serrato, A. Dellacha, D. Venerucci, G. Fiorini (1999, Aug. 15)
VRL: http://www.eurorad.org/case.cfm?UID=110

09:20
Gastroparesis caused by diabetic neuropathy {Online}
P.Kovacic, B. Jamar (2001, Dec. 04)
VRL: http://www.eurorad.org/case.cfm?UID=1372

08:50
Thorotrast induced haemangiosarcoma of the liver - "The answer is on
the film" {Online}
H.-U. Laasch, S. SunderRaj, N. Chalmers (2001, Jan. 12)
VRL: http://www.eurorad.org/case.cim?UID=81 0

09:10
Situs inversus totalis {Online}
L. Drittenbass, P. Schnyder, M. Wintermark (2001, Oct. 09)
VRL: http://www.eurorad.org/case.cim?UID=1295

09:15
Intestinal malrotation and vctvuius- a case report of a 5 year old girl
{Online}
A. Malich, S. Voigt, S. Giggel, U. John, W.A. Kaiser (2000, Nov. 20)
VRL: http://www.eurorad.org/case.cfm?UID=723

08:30
Introduction
D. Caramella; PisailT

08:55
Fibrolamellar hepatocellular carcinoma {Online}
S. Maravilha, F.Caseiro Alves, A. Cipriano (2000, Mar. 14)
VRL:http://www.eurorad.org/case.cfm?UID=271

09:25
Mesenteric venous thrombosis {Online}
A. Plagou, E. Kailidou, V. Katsiva, G. Douridas, M. Tibishrani (2001, Nov. 26)
VRL: http://www.eurorad.org/case.cfm?UID=1361

09:40
Sister Mary Joseph's nodule caused by sigmoid colon carcinoma {Online}
F. Alper, M. Kantarci, A.A. Balik, O. Onbas, A. Okur (2002, Oct. 14)
VRL: http://www.eurorad.org/case.cfm?UID=1875

09:30
Intrathoracic colon carcinoma developing in a sac of Morgagni Hernia
{Online}
A. Arslan, J.T. Geitung (2000, Apr. 04)
VRL: http://www.eurorad.org/case.cim?UID=498

09:35
Colonic diverticulitis: Sonographic findings {Online}
A. Hollerweger (2001, Mar. 28)
VRL: http://www.eurorad.org/case.cfm?UID=1012

Knossos
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A-0225

E3920

EURORAD: Gastrointestinal and abdominal
cases presentation
Moderator:
D. Caramel/a; Pisa/IT

E3- European Excellence in Education

EURORAD: Gastrointestinal and abdominal cases presentation
D. Caramella; PisailT

EURORAD is the on-line educational database of the European Association of
Radiology (ISSN 1563-4086) that can be accessed at the Internet address:
www.eurorad.org. Well over a thousand peer-reviewed teaching files have been
submitted to EURORAD and provide a unique training experience in all radiolog
ical subspecialties. The European Society of Gastrointestinal and Abdominal
Radiology is among the Scientific Societies supporting EURORAD, and in this
important subspecialty area two sections of the database are present: "Gastro
Intestinal" and "Liver, biliary system, pancreas, spleen". The Section Editors re
sponsible for the organization of the peer-review in these sections are Prof. Olle
Ekberg (Lund/SE) and Prof. Carlo Bartolozzi (Pisa/IT), respectively. The exten
sive work that they coordinate is aimed at assuring the scientific quality and the
educational relevance of the published cases. The teaching files that have been
accepted for publication in these two sections are very numerous and compete
with the Neuroradiology section for the first place in terms of number of published
cases. The session will allow discussion of issues concerning the peer-review of
the gastrointestinal and abdominal teaching files and will highlight some of the
best structured cases in this area of diagnostic imaging.
Learning Objectives:

1. Familiarity with the peer-review process.
2. Understand the specific features of successful EURORAD cases.
3. Appreciate the educational contents of gastrointestinal and abdominal teach

ing files.



09:45
Peritoneal mesothelioma {Online}
P.Winkrantz, L. Blomqvist (2002, Jun. 04)
URL: http://www.eurorad.org/case.cfm?UID=1680

09:50
Discussion/Conclusions
D. Caramella; PisailT

hance the possibility of spectral editing and speeding up spectroscopic imag
Ing.

Learning Objectives:
1. To understand the basic effects of enhanced magnetic field strength to image

quality and image appearance.
2. To learn how to make use of the enhanced field strength for the improvement

of Image quality.
3. To learn how to apply enhanced field strength techniques for getting addi

tional information.

A-0226
MR at 3.0 Tesla or more (Introduction)
R.W. Gunther; Aachen/DE

MR has become an important imaging modality in clinical practice and a rapidly
expanding field of research. Magnets are categorized by their field strength. Mag
nets of 1.0 Tesla or higher are considered high-field magnets. Magnets between
0.5 Testa and 1.0 Testa are considered mid-field magnets and those below 0.5
Tesla low field magnets. Currently, 1.5 Tesla systems are the standard of clinical
high-field MR-units. 3 Tesla systems are just at the beginning of clinical usage.
Higher field systems of more than 4 Tesla are purely experimental. Generally
speaking, increasing field strength enhances the signal-to-noise ratio, which can
be used to achieve better spatial resolution and more anatomical detail. Increase
of field strength augments susceptibility artifacts and alters signal behaviour of
contrast enhanced scans when compared to the standard 1.5 Tesla systems.
Some obstacles have to be overcome before routine use of 3T systems. Potential
applications of 3 Tesla and higher field systems may Include anatomic studies of
the brain and spinal cord using in vivo microscopy, functional imaging of the brain,
cardiovascular imaging and image guided interventions.
Learning Objectives:

1. To understand the key issues of high field MRI at 3 Tesla and more.
2. To assess the Impact of 3 Tesla MRI in clinical practice.

A-0227
Technical aspects of MR at 3T
P. Boesiger; ZOrich/CH

During the last years, the main magnetic field strength of 1.5T has been the "gold
standard" for clinical MRI, covering virtually all MRI applications. Until recently,
the use of higher fields has been confined to research, using long-bore systems
not designed or approved for routine clinical use. Recently, however, ultra-com
pact 3.0T MRI systems came to market that offer the level of practicality required
by the clinical environment, both in terms of installation and operation. The inter
est in high field systems is flourishing due several technical and clinical benefits
of 3.0T field strength:

Increased signal-to-noise ratio (SNR): Signal strength increases with the
square of Bo, but the noise is proportional to Bo. Consequently, the signal-to
noise ratio (SNR) increases in a linear relationship to Bo, so that a doubling
of the field strength also doubles the SNR.
Increased contrast: Increase of Bo changes the MR tissue contrast parame
ters: T1 is increased by about 30%, T2 and T2* are decreased. The changes
in T1 are of particular benefit in MR angiography, resulting in a significantly
improved vessel/tissue contrast. This may lead to an increase in vascular
conspicuity at 3.0T.
Increased sensitivity: Functional MRI (fMRI) methods rely on the effect of
blood oxygenation upon brain activation (BOLD effect). The change in relax
ation rate R2* and subsequently the BOLD effect raises with Bo.
Increased chemical shift resolution: MR spectroscopy (MRS) benefits from
increased chemical shift resolution. Improvements in spectral resolution en-

10:30·12:00

Musculoskeletal

NH10
MR at 3.0 Tesla or more
Moderator:
R. W. GOnther; Aachen/DE

Room A
A-0228
Neuroimaging at 3T
J.H. Gillard; Cambridge/UK

Most physiological MR imaging Is inherently noisy.The improved signal-to-nolse
ratios achievable with higher field MR can address these issues, leading to im
provements in diffusion, perfusion and spectroscopic imaging of the brain. The
apparent downside of higher field imaging includes issues relating to power dep
osition, spatial distortion and susceptibility artefacts. Some of these effects may
be useful e.g. demonstrating shearing injuries in head injury; others have allowed
the development of strategies for reducing artefacts e.g. the use of phase map
correction In fMRI allowing us to maximise the inherent advantages of imaging at
3T.This presentation will describe experiences of over 3,000 research MR stud
ies of the brain performed at 3T.
The use of 3T for targeted stem cell implantation into the basal ganglia of pa
tients with Huntington's disease will be discussed. Advantages of 3T include im
proved basal ganglia structure definition with only minimal spatial distortion
« 1 mm when compared with CT). Examples of diffusion tensor imaging and
tractography will be discussed in the setting of stroke, head injury and intracrani
al tumours. The use of alternative diffusion tensor analysis tools will be explained,
as well as their use in improving tissue characterization and sensitivity. The ad
vantages of performing brain perfusion and spectroscopy will also be discussed
as will the advantages of performing fMRI at 3T will be discussed with examples
of BOLD imaging from psychological, psychiatric and drug studies, Further dis
cussion will center on the use of robust paradigms using fMRI for pre-surgical
planning.
Learning Objectives:
To appraise the use of neuroimaging at 3T with specific reference to:
• Describing the use of perfusion, diffusion and spectroscopy in stroke, head

injury and tumours
• Outlining the advantages of fMRI at 3T
• Describing the use of fMRI in pre-operative planning as well as stem cell

implantation.

A-0229
Wholebody MR at 3T and more
R.E. Lenkinski; Boston, MAlUS

Improving signal-to-noise ratio (SNR) has been a major goal for MRI since its
inception. Theory predicts, and practice confirms, that 3.0T scanners can provide
a factor-of-two increase in SNR over 1.5T scanners. Until recently, this advan
tage has been applied primarily to imaging of the brain. For technical reasons,
the application of 3.0T to whole-body imaging has remained largely unexplored.
Conventional wisdom said that 3.0T's utility for these applications might be se
verely limited by imaging artifacts and RF-power deposition issues. Furthermore,
body imaging presents other special challenges. To minimize cardiac and respi
ratory motion artifacts, for example, we must be able to image very quickly 
ideally, in a singie breath-hold. The technical problems on which these concerns
were based have now been overcome, paving the way for a thorough exploration
of this technology's potential. A major advance was the development of a whole
body RF coil. This body coil is 56 cm long and has a 55 cm diameter bore.
The results to date have been very encouraging. We have found that we can
invest the extra signal in resolution, or in scan speed, or in both. 3.0T shows great
potential for a number of body applications including liver, female pelvis, prostate
and breast, thanks not only to improvements in spatial and temporal resolution,
but also due to its ability to decrease acquisition time by reducing NEX. Also we
have found that MRS of the body becomes more feasible at 3.0T.
Learning Objectives:

1. To become familiar with the technical challenges of Whole-body MR imaging
at 3.0T. These include overcoming SAR limitations; understanding how to
preserve T1 contrast and how to minimize motion artifacts.

2. To evaluate the clinical potential of 3.0T MRI of the body.
3. To understand the advantages of MRS of the thorax and abdomen at 3.0T.
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A-0231
Cardiovascular MR imaging: Future prospects
T.G. Vrachliotis; Athens/GR

The complex motion of the heart during contraction is a challenge both to the
radiologist and to the magnetic resonance imaging systems. It was not until so
phisticated hardware and software became available that we could examine the
heart and vascular territories with magnetic resonance imaging.
In the past decade magnetic resonance imaging has gradually assumed greater
importance in the diagnosis of cardiac and vascular diseases, with a clear in
crease in the recognition of the value of cardiac MR and MR angiography. Pres
ently, the definitive diagnosis of many cardiovascular diseases can be
accomplished by noninvasive modalities, with MR playing a primary role. Cardiac
MR and MR angiography are now standard tools in the evaluation of disease
entities such as complex cardiac anomalies, diseases of the aorta, the renal ar
teries and coronary anomalies. Ongoing intense and extensive research is aim
ing towards a comprehensive cardiac MR examination in a single session. The
components of this examination will provide information regarding cardiac wall
motion, evaluation of microvascular status and perfusion reserve, as well as de
tailed anatomic imaging of the coronary arteries and coronary artery bypass grafts.
The implementation of clinical evaluation with the results of a comprehensive
cardiac MR examination will allow with knowledge and expertise for better screen
ing, evaluation of disease severity, surgical planning, and follow-up of surgical
and medical therapy.
Learning Objectives:

1. To become familiar with current cardiac MR and MR angiography techniques.
2. To comprehend the advantages and limitations of cardiac MR and MR angi

ography.
3. To present future directions of cardiac MR and MR angiography.

A-0230
Clinical impact of ultrafast MR imaging (Introduction)
K.A. Stringaris; AthenslGR

Magnetic resonance imaging has revolutionized the practice of medicine and
surgery since clinically introduced in the eighties. It has virtually redefined the
role of imaging and patient management in orthopedics and neurology/neurosur
gery.
However, since its introduction, it was considered a time consuming modality not
easily acceptable by all patients. Since the early days of spin-echo techniques,
extensive research in hardware and software has and is still taking place.
Ultrafast MR has enabled us to visualize rapidly moving organs such as the heart
and coronaries with impressive resolution. Furthermore, fast sequences coupled
with phased-array coils can now image extensive anatomical areas, such as the
abdomen, in a breath-hold. Obscure questions in territories such as the pancre
as, liver and adrenals can now be answered noninvasively. MR angiography, now
routinely performed with intravenous administration of contrast can be performed
in a breath-hold.
Magnetic resonance is still growing. The progress that has been made within the
last twenty years is unsurpassed. Techniques are in continuous flux and continue
to evolve.
Although there is more to learn and more to achieve, it may be fair to envision
Magnetic resonance imaging as the sole imaging modality of the future.
Learning Objectives:

1. To present future prospects and applications of cardiovascular MR
2. To demonstrate the abilities of MR in imaging the musculoskeletal system
3. To comprehend basic pulse sequence applications in the gastrointestinal

system
4. To demonstrate the impact of MR in liver imaging

10:30 -12:00

"ECR meets" the Hellenic Radiological Society

EM2
Clinical impact of ultrafast MR imaging
Presiding:
K.A. Stringaris; AthenslGR
H. Pettersson; LundlSE

RoomS A-0232
Musculoskeletal MR imaging: Obvious and obscure
A.H. Karantanas; LarissalGR

Ultrafast MR imaging is possible when high static magnetic field strength is com
bined with strong gradient magnetic fields and advanced software including new
er pulse sequences (e.g. echo planar imaging) and alternative methods of signal
sampling (e.g. partial k-space sampling). The aim of ultrafast imaging is physio
logical imaging. Musculoskeletal pathology is mainly demonstrated by anatomi
cal disorganization. The musculoskeletal anatomy is often complicated and
therefore high-resolution images are required therefore, ultrafast imaging has not
been popular.
The motivation for Ultrafast imaging includes the need for increased patient
throughput, reduction of motion artefacts, examination of children or claustro
phobic patients and physiological imaging (kinematics, dynamic studies). Through
the use of kinematics we can now not only look at the structures but also appre
ciate the functional aspects of the joint, in particular the relative alignment of joint
structures through a range of motion. Kinematics of cervical spine, knee, ankle
and wrist is achievable with conventional scanners. Kinematics of the lumbar
spine and the shoulder need an open magnet. Dynamic studies have proved
useful in imaging tumors and monitoring response to therapy by means of dem
onstrating the residual viable sarcoma. A prompt peripheral enhancement fa
vours a poor response or recurrence with a sensitivity of 96-100%. Benign
cartilaginous tumors seem to behave differently compared to malignant ones.
Dynamic studies could prove useful for differentiating avascular necrosis from
non-ischemic bone marrow edema and for estimating the viability of vascularized
grafts.
Learning Objectives:

1. To describe the technical prerequisites and present the most useful pulse
sequences for achieving musculoskeletalultrafast imaging.

2. To assess the most clinically relevant indications for kinematic studies.
3. To understand the role of dynamic studies - perfusion imaging in current clin

ical demands.

A-0233
Pulse sequences considerations: Clinical application in the GI tract
N. Papanikolaou; IraklionlGR

MRI applications in the gastrointestinal (GI) tract were somewhat limited due to
increased physiological motion in the form of respiration and peristalsis. Moreo
ver, the lack of an optimal GI contrast agent did not facilitate some of the early
efforts to include MRI in the diagnostic work-up of GI related diseases. The ideal
pulse sequence for GI applications should combine increased spatial and tempo
ral resolution, short scan times to freeze physiological motion and adequate con
trast resolution. With the advent of gradient systems the image quality of already
existing ultrafast pulse sequences i.e. HASTE, true FISP and FLASH improved
substantially and clinical applications including small bowel imaging became fea
sible. Within this context, MR enteroctysis was developed, as a comprehensive
examination of the small bowel, providing luminal, transmural and exoenteric di
agnostic information of small bowel diseases. Iso-osmotic water solutions as in
traluminal contrast agents provided an effective means for homogeneous bowel
marking with an increased safety profile. Clinical applications of MR enteroclysis
include diagnostic evaluation and follow-up of patients with inflammatory or neo
plastic diseases and small bowel obstruction. True FISP and 3D FLASH (VIBE)
sequences have proves adequate for studying the large bowel (MR colonogra
phy) while the rich contrast, inherent to MRI, proved beneficial in avoiding colonic
cleansing by using fecal tagging techniques. Recently, gastric motility and emp
tying have been successfully studied with true FISP sequences.
Learning Objectives:
• Introduction to ultrafast pulse sequences.
• Technical challenges of MRlapproaches for imaging the gut.
• Clinical applications of gastrointestinal MRI.

A-0234
Liver MR imaging: Speed vs. efficiency
N.L. Kelekis; AthenslGR

The current liver MR imaging protocol includes T1- and T2-weighted sequences,
dynamic study following gadolinium chelate administration, and delayed imaging
when using hepatocellular specific contrast agents. In selected cases the dy
namic study may be substituted by imaging following bolus injection or infusion of
superparamagnetic iron particles.
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Basics of (HE and benefits of IHE
C. Parisot', N. Wirsz 2 , B.B. Wein'; 'Paris/FR, 2Erlangen/DE , ' Aachen/DE

IHE (Integrating the Healthcare Enterprise) is a concerted action resulting from
an initiative of the RSNA and HIMSS (Healthcare and Information Management
Systems Society) to improve data exchange in healthcare enterprises. Based on
precisely defined standards including Hl7 and OICOM, IHE allows the easy spec
ification and use of interfaces between different information systems such as
AOT, HIS, RIS, PACS and imaging modalities. Integration Profiles (IPs) are de
fined to cover information flow and specific procedures in the radiological and
other medical doma ins. Those Integration Profiles and the terms used enable
healthcare and IT professionals to communicate with each other regarding spe
cific requirements.The presentation will explain the ideas behind tHE, the work ,
Integration Profiles and it will then go on to demonstrate the effective and trouble
free interconnectivity which enables smooth and seamless working of the de
partment and care of patient.
Learning Objectives:

• The IHE-initiative implements a methodology for users and suppliers to work
together properly, It supports users and vendors in making significant im
provements to the work of the complete healthcare enterprise.

T1- weighted imaging is performed using spoiled gradient echo sequences , which
provide good T1 contrast with complete organ coverage in one breath hold, and
minimize motion and slice misregistration artifacts. They should be obtained with
in-phase TE and may be combined with fat suppression on modern scanners.
One opposed phase T1-weighted sequence should be part of the standard proto
colto evaluate fatty infiltration. Post contrast images should be obtained with in
phase TE. On modern scanners using phased array multi coils breathold 3D
versions allow for thin slice imaging . Non-cooperative patients may be efficiently
examined with breathing independent ultrafast gradient echo sequences (TFLASH,
TFE).
Conventional T2-weighted spin echo sequences are lengthy, they yield however
good T2 resolution . Echo train spin echo (turbo or fast spin echo) sequences
considerably shorten scan times , they should always be combined with fat sup
pression or short-tau inversion recovery prepulses, they however yield lower T2
resolution with increasing echo train length ,Their breathing independent single
shot implementations (e.g. HASTE) provide excellent overall anatomy by freez
ing motion and peristalsis, and behave in part as heavily T2-weighted sequenc
es. A combination of breath hold or breathing independent sequences may
substitute conventional T2-weighted imaging in short examination protocols or
when scanning non-cooperative patients.
Learning Objectives:

1. To become familiar with modern fast liver MR imaging sequences, their ben
efits and limitations.

2. To understand the critical techn ical characteristics of various MRI sequences
and resulting artifacts, which may mask or simulate liver disease.

3. To be able to interpret tissue specific imaging findings on different sequenc
es.

4, To be able to comprise a comprehensive and effective liver MR protocol based
on the clinical issues.

Imaging-pathologic correlations in the liver as a key educational tool: Back
to the future
PRo B.Qs; Boston, MAlUS

Room A

A-0236

Felix Hart - Honorary Lecture
Presiding:
N. Gourtsoyiannis; IraklionlGR

Plenary Session

Radiological-pathological correlation has traditionally been a fundamental ele
ment in our specialty's education. Before the imaging revolution, rad-path corre
lation was limited to plain films and flourished primarily in chest and
musculoskeletal radiology .The advent of ultrasound, CT and MRI expanded the
field to soft tissue density solid organs . Understanding the underlying microscop
ic basis and the resulting gross features of disease, allows us to learn key imag 
ing characteristics regardless of the technique used .
In the abdomen, the liver has become the focal point with a wealth of information
gained about it from multiple imaging modalities, resulting in imaging-pathologi
cal correlation. We present the basic pathological features in focal liver lesions
using primarily CT and MRI, allowing us to narrow the differential diagnosis and
in cases arriving at imaging characterization.These pathological features include:

1. Scar :
Focal Nodular Hyperplasia (FNH)
Fibrolamellar Carcinoma (FCl)
Intrahepatic Cholangiocarcinoma (I-CAC)
Hemangioma
Metastasis

2. Blood:
Hepatocellular Adenoma (HCA)
Hepatocellular Carcinoma (HCC)
Angiosarcoma
Infantile Hemangioendotheloma (IHE)
Metastasis

3. Capsule :
Hepatocellular Adenoma (HCA)
Hepatocellular Carcinoma (HCC)
Cystadenoma/Cystadenocarcinoma

4. Fat:
Hepatocellular Adenoma (HCA)
Hepatocellular Carcinoma (HCC)
Angiomyolipoma (AMl), lipoma
Metastasis (liposarcoma)

5. Cystic nature:
Cystadenoma/Cystadenocarcinoma
Microbiliary Hamartoma (MBH)
Abscess
Echinococcal Cyst

6. Calcification:
Fibrolamellar Carcinoma (FlC)
Intrahepatic Cholangiocarcinoma (I-CAC)
Metastasis
lymphoma
Hepatoblastoma (HB) (mixed type)

Faithful to the theme of this ECR, the educational impact of imaging-pathological
correlation not only encompasses the current techniques but prepares us to in
terpret any future imaging such as optic coherence tomography or molecular
imaging .
Learning Objectives:

1. To understand the importance of knowing the underlying pathological proc
ess to better comprehend the radiological features of disease.

2. To know the basic pathological features of focal liver lesions to allow an im
aging diagnosis using primarily CT and MRI scans .

3. To apply the features of : Scar, Hemorrhage, Fat, Fibrous Capsule , Cystic
Nature and Calcification, to morphologically and radiologically classify focal
liver lesions.

HL2

12:15 -12:45

Knossos

A-0235

E3- European Excellence in Education

11:15 -12:00

E31020b

IHE (Integrating the Healthcare Enterprise):
Basics of IHE and benefits of IHE
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pnoea , pain and pyrexia. In many instances pleural effusion is the only radio
graphic abnormality on presentation,The use of: ultrasound, contrast enhanced
CT, aspirati on and biopsy enable a diagnosis in most patients. Approximately
90% of malignant effus ions may be diagnosed by CT, and image guided biopsy
enables a tissue diagnosis in 85% (including mesothelioma) . Percutaneous drain
age with the addit ion, when required of fibr inoly1ic therapy successfully drains
greater than 90% of malignant and parapneumonic effus ions.
CT provides clinically useful information in the management of trauma and ITU
patients with suspected pneumothorax, and enables safe drain placement in these
patients.
Learning Objectives :

1. To learn the role of CT and ultrasound in the investigation of pleural effu
sions.

2, To become familiar with the use of image guided biopsy and drainage in the
managment of pleural disease .

3. To review the benefit of MRI and PET in undiagnosed pleural effus ions.
4. To understand the role of CT in the detection of pneumothorax in ITU and

trauma patients.

12:45 - 13:15

Plenary Session

Gold Medal Awards
Presiding:
N. Gourtsoyiannis ; Iraklion/GR

Presentation of the Gold Medals to :
C.D.A. Flower ; Cambridge/UK
A. Passariello ; Rome/IT

14:00 - 15:30

Plenary Session

liS
Image Interpretation Session
Moderator :
S. Feuerbach; Regensburg/DE
Panelists:
A.A. Bankier; Vienna/AT
M.-F. Bellin;VillejuiflFR
C. Gyldensted; Arhus/DK
A.H. Karantanas; Larissa/GR
A. Palko; Szeged/HU

16:00·17:30

Room A

Room A

Room A

16:00·17:30

Ultrasound

CC 1216
Male genital
Moderator :
es.Zoumpoulis; Athens/GR

Room B

Emergency Radiology

CC 1217
Non traumatic thoracic emergencies (2)
Moderator:
J Masterson; Dublin/IE

A-0237
A.lmaglng and Intervention in hemoptysis
J .F.~; London/UK

Massive haemoptysis can occur in chronic inflammatory conditions such as old
TB, asperg illoma , bronchiectasis and cyst ic fibrosis.This is a major problem and
often these patients are either non-operable or high risk candidates for surgery.
Bronchial arteriography with a view to proceed ing to embolisation is then the
treatment of choice. Non-invasive imaging is of limited value but usually the clin
ical situation and the chest X-ray will suggest from which part of the lung the
bleeding is occurring.
Knowledge of bronchial anatomy is essential and it is also important to under
stand how other systemic arteries can give rise to an abnormal bronchial supply
to the lungs. Embolisat ion can be performed with single catheters but if the ves
sels are small and difficult to access then a co-axial catheter technique is of
value. The embolisation materia ls of choice are non-biodegradable particulate
emboli. Embolisation for massive haemoptysis has a high degree ot success but
it must be remembered that in many situations with chronic lung disease it is only
a palliation and that it may need to be repeated some time in the futu re.
Learning Objectives:

1. To understand in which clinical indications bronchia l arteriography and em
bol lsatlon are indicated .

2. To apprecia te bronchial artery anatomy and the variat ions that can occur. To
understand how other systemic arteries may be involved as a source of bleed
ing.

3. To detail the techniques of bronchial arteriography and how to follow this with
embolisation. To have an understanding of the possible complications that
may occur.

A-0238
B.lmaglng and treatment of thoracic fluid collections (including
pneumothorax)
F.~; Oxford/UK

Pleural effusions are a common manifestation of thoracic and extrathoraclc dis
ease.They are often associated with significant clinical symptoms, such as dys-

A-0239
A. Prostatic tumors
R. Clements ; NewportlUK

Transrectal ultrasound (TRUS) has a limited role in outflow tract obstruc tion and
prostatitis; the role of TRUS in outflow tract obstruction is largely limited to meas
urement of prostatic size.Transrectal ultrasound however plays an essentia l role
in the diagnosis of prostate cancer by facilitat ing accurate biopsy of the gland .
The commonest prostate tumour is adenocarcinoma but other rare prostat ic tu
mours do occasionally occur, e.g. small cell carcinoma, adenoid cystic carcino
ma. cystosarcoma phyllodes and lymphoma. These rare tumo urs have few
ultrasonic features that enable them to be distinguished from the commoner ad
enocarcinoma. Most adenocarcinomas are isoechoic or hypoechoic. Contempo
rary biopsy strategies involve a combination of systematic biopsy and focal biopsy
of peripheral zone hypoechoic and hypervascular areas. The trend in recent years
has been to increase the number of cores taken at systematic biopsy in order to
increase cancer detection. Relatively little attention has been given to sonogra
phy of the transition zone. Stromal and glandular hyperplasia of the transit ion
zone occur but there are few studies on patterns of transition zone echogenicity
and specific features of trans ition zone cancers.The role of ultrasound contras t
agents in prostate cancer diagnos is remains unclear , but if they were able to
demonstrate the hypervascular ity of tumour angiogenesis that could be impor
tant prognostic information for an individual patient.
Learning Objectives:

1. To provide an outline of the principles underlying contemporary prostatic bi
opsy.

2. To oulline approache s to systematic biopsy and targeted prostatic biopsy.
3. To outlin e the current limitations of colour Doppler ultrasound and contrast

agents in prostate cancer diagnosis.

A-0240
B. Scrotal and endorectat imaging in male hypofertility
F. Cornud ; Paris/FR

Hypofer lile men are being more investigated to try to lind a curable cause for
their infertili ty. It usually concerns azoospermic patients with a normal FSH level
and a normal testicular volume. If the volume of ejaculate is normal, US signs of
a proximal obstruction are looked for, obviating a diagnostic testicular biopsy,
particularly in patients with no or questionable epididymal palpable abnormality.
In men with a low volume of ejaculate , a distal obstruction on the seminal tract is
suspected and TRUS, followed by MRI in selected cases, accurately shows ac
quired or congenital causes of obstruction. Imaging of the seminal tract is also
relevant in non azoospermic patients in whom the search of a deleterious factor
is more and more routinely done to improve the quality of the semen . Routine
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A-0243

Angiogenesis and tumor vascularity: Research and clinical implications
(Introduction)
J.E.~; Sutton/UK

Imaging tumour angiogenes is is a "hot topic" in cancer management today, and
has major implications for both diagnosis and therapy. In diagnostic terms meas
urements related to angiogenesis are being explored to provide improved tumour
detection and staging, to provide prognostic information and to monitor changes
in tumour behaviour. Methods currently being investigated include CT, MR, ultra
sound and PET.
This comprehensive programme will provide a snapshot of current concepts and
future directions of this rapidly svolvlnq area of cancer imaging . Dr. Choyke will
give an overview of recent advances in understanding the mechanisms of tumour
angiogenesis and will consider the strengths and weaknesses of current imaging
techniques. Professor Miles will discuss the clinical applications of CT in assess
ing tumour vascularity and will also briefly consider the opportunities provided by
integrated PET CT systems . Professor Barentsz will present recent progress in
MR in the clinical setting of tumour detection and staging.
Therapeutic advances, in parallel with imaging advances, are focusing on the
development of novel anti-angiogenic and anti-vascular agents. These develop
ments provide a unique opportunity for collaboration between diagnostic imaging
and drug development research . Early progress in this field in which MR imaging
is being explored as a surrogate marker of response in Phase I studies will be
discussed by Dr. Padhani.

Roome

A-0242

Overview of angiogenesis: Tumor behaviour and imaging approach
P.L.~; Bethesda , MD/US

Angiogenesis is considered a crucial step in the development of tumors. While
small tumors survive on host vessels alone, tumors must eventually recruit their
own blood supply in order to grow and metastasize. Although neoplastic vessels
are lined by normal host endothelium, they form complex lattices of highly per
meable vessels under the influence of specific vascular growth factors such as
vascular endothelial growth factor (VEGF). These vessels have larger fenestra
and shuttle macromolecules more easily through the endothelium than do nor
mal vessels . This process is not completely passive since specific intracellular
organelles (vesicovacuolar organelles) transport macromolecules actively across
the endothelial barrier. Additionally, lymphatics often develop under the same
angiogenic stimuli.
The new biology of angiogenesis has important implications for imaging . In the
standard "angiogenesis" imaging study a radiological tracer (iodine or gadolin
ium) is injected intravenously and its time-signal course within a single tumor is
monitored .When combined with standard morphological imaging , these studies
become powerful tools for evaluating tumors. Tumors are variably angiogenic at
different stages of development so that diagnostic criteria valid at one point may
change over time especially after therapy. Whether such studies should be per
formed with low molecular weight or larger macromolecular contrast agents re
mains to be determined.
Early dynamic enhanced imaging studies , both CT and MRI, have proven them
selves extremely useful in clinical trials of new anti-tumoral agents . The chal
lenge for the imaging community is to refine and standardize methods of
characterizing tumors and assessing early tumor response to therapy.
Learning Objectives :

1. To understand recent advances in the biology of angiogenesis and the mech
anisms influencing vessel permeability within tumors.

2. To emphasize the importance of intratumoral pressure and lymphatic drain
age in tracer kinetics.

3. To describe both the strengths and limitations of current dynamic enhanced
imaging studies for the assessment of tumor viability.

Special Focus Session

SF 12a
Angiogenesis and tumor vascularity:
Research and clinical implications
Moderator :
J.E Husband ; Sutton/UK

16:00 - 17:30scrotal and transrectal color Doppler sonography have proved to be very reliable
to assess the presence of a partial obstruction of the seminal tract, to detect
inflammatory changes of the deep genital tract and to detect and quantify sper
matic vein reflux. In approximately 25% of men with varicocele, Imaging will dem
onstrate that one or more factors of hypofertilily can be associated with a
varicocele , making improvement of spermogram parameters after treatment of
the varicocele less likely. Lastly, hypotertile men often have clinically recognized
or sonographically presumed premalignant conditions such as a history of unde
scended testis or testicular microlithiasis (often combined) , which require careful
scrotral scanning to detect small intratesticular tumors ,
Learning Objectives:

1. To show epididymal and testicular sonographic abnormalities observed in
hypofertile men, with emphasis on epididymal obstruction, testicular fibrosis ,
testicular microl ithiasis and small testicular tumoral and non tumoral nod
ules.

2. To show how to detect significant spermatic vein reflux and select patients for
varicocoele embolisation.

3, To show TRUS and MR abnormalities of the deep genital tract in hypofertile
men.

4. To show how imaging can demonstrate the frequent coexistence of two or
more hypofertility factors in a given individual.

Acute scrotal pain is caused by torsion, ischemia, inflammatory processes, trau
ma and some rare clinical conditions . Ultrasound can confirm the clinical diagno
sis and provide relevant additional information.
Acute testicular torsion is the most common cause of acute pain in children. Color
Doppler ultrasound is essential: absence of flow can be shown before any gray
scale abnormalitiy.
Ischemic infarction produces wedge-shaped hypoechoic and avascular areas .
Inflammatory disease mainly affects one epididymis and is the most common
cause of acute scrotum in adults . In only 20% of cases orchitis occurs. The epidi
dymis, its entirety or partially, is enlarged and heterogeneously hypoechoic. Re
active thickening of the scrotal tun ica is common as is a hydrocele, with
debris-laden fluid and/or septations. There is hyperemia of the epididymis and/or
testicle; this may be the only sign of epididymitis/orchitis . Testicular abscess is
rare and presents as a hypoechoic and avasular lesion with marked perilesional
hyperemia .
Thickening and hyperemia of the spermatic cord can be observed in epididymo
orchitis, but may occur in isolation (funiculitis) . Testicular ischemia is a rare
complication of severe epididymo-orchitis, with absence of arterial blood supply,
contrasting with the hyperemia of the epididymis.
In scrotal trauma, ultrasound is crucial for the evaluation of testicular integrity,
testicular hematoma , hematocele , hematoma of the scrotal wall. Color-Doppler
is indicated to evaluate the degree of vitality of the residual parenchyma. The
echogenicity of an intratesticular hematoma rapidly changes and may mimick
intratesticular tumor. Hematoceles and scrotal hematomas have different appear
ances depend ing on the phase of the study.
MR imaging is indicated in selected patients only.
Learning Objectives :

1. To illustrate common causes of acute scrotal pain in adults.
2. To provide useful US-features tor routine clinical practice.

C. Acute scrotal pain
R.H. Oyen; Leuven/BE

A-0241
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A-0248

A-0246

A-0247

Anti-angiogenesis cancer treatment: The role of MRI in early clinical trials
A.A. Eill!lliilll; Northwood/UK

Room E1

Special Focus Session

16:00 - 17:30

SF12b
Evidence based medicine: The myths and the facts
Moderator:
H.M.L. Carty; Liverpool/UK

There is much scientific and pharmaceutical interest in the emerging field of an
tivascularf antiangiogenic targeting of cancers as potential new avenues of treat
men!. Dynamic contrast enhanced MAl (DCE-MRI) techniques have successfully
made the transition from methodological development to pre-clinical and clinical
validation and are now rapidly becoming mainstream clinical tools for the as
sessment of the vascularity of human tumours . DCE-MRI techniques are likely to
play an important role in the functional assessment of patients treated by anti
vascular therapies by 1. Allowing the selection of the optimal treatment (drug)
based on the functional status of the tumour vasculature, 2. Enabling tailored
dose optimization based on suppression of a specific kinetic parameter (defin ing
the biologically active dose), 3. Detection of early anti-angiogenic response (picking
Pharmaceutical Winners) and 4. Analysis of the impact of treatment on tumour
progression (particularly as these drugs may not cause tumour shrinkage) .There
are a number of challenges that must be overcome before DCE-MRI techniques
are fully implemented as clinical and research tools .These include examination
and analysis protocol standardization, dealing with physiological movement , val
idation , data presentation, heterogeneity and determining measurement error.
Learning Objectives:

1. Understand the meaning of kinetic parameters derived from DCE-MRI using
low molecular weight , extracellular contrast agents.

2. Illustrate the potential applications DCE-MRI in monitoring angiogenic-tar
geted treatments.

3. Outline ongoing challenges facing DCE-MRltechniques.

Evidence based medlcine:The myths and the facts (Introduction)
H.M.L. Qillly.; Liverpool/UK

The theme of this session is to explore the concepts behind evidence based
medicine and to see how the evidence stands up to scrutiny. Contributors will
discuss their views on the subject, and examine the "evidence". We hope it will
produce lively debate, establish what is fact and myth , and come to answer the
question: "ls it good for medicine?"
Learning Objectives:

- Togain an insight into the principles underpinning "evidence based medicine· .

The cynic
H.M.L. Qillly.;Liverpool/UK

I have been billed as "the cynic" in this session - probably the hardest task for the
four speakers , as the very title, "Evidence Based Medicine", presumes that it is
correct and cannot be argued agains!. Evidence Based Medicine is good for you
- it is a self evident truth and must not be disputed. Many current practices which
most doctors and lay people would assume have undoubted value - when sub
jected to evidential tests are shown not to. Aoutine antenatal ultrasound , I am
told by colleagues, falls into this. Challenge that perception and try and stop rou
tine pregnancy screening, and you do so at your peril. Penicillin, when intro
duced, saved countless millions of lives, yet, if "discovered" today, the incidence
of anaphylaxis to it would probably preclude mankind from benefiting. The evi
dence is that it is a dangerous drug .
Who sifts the evidence - the skilled information scientist who can sift the statisti
cal evidence, or a doctor who knows the SUbject well and can assess the evi
dence from knowledge and experience , or someone trained in neither field? Too
often it is the latter, The combination of the first two - skilled scientist and knowl
edgeable doctor is powerful but is a rare marriage .Too often it is done in a well
meaning though very amateur fashion . Done like this the danger is that wrong
conclusions and actions will ensue.

4. To describe the challenges and opportunities facing the imaging of angio
genesis in the future.

MRI:Assessment of tumor angiogenesis in diagnosis and staging
J.O. Baren!sz; NijmegenlNL

A-0244

A-0245

The temporal changes in contrast enhancement of tumours on CT have been
shown to correlate with histopathological assessments of angiogenesis. These
enhan cement palterns can be analysed semi-quantitatively (e.g. peak enhance
ment value) or, with appropriate physiological modelling , used to quantify physi
ological parameters such as perfusion . The techniques produce reproducible
measurements that are consistent irrespective of the observer or analysis meth
odology, and have been validated against a number of reference methods . Com
mercial software packages are now available for calculating functional CT
parameters with a generation of colour-coded parametric maps.
Functional CT is readily incorporated into the existing CT protocols that continue
to provide the mainstay of anatomical imaging in oncology, offering research and
clinical applications. Diagnostic uses including the characterisation of pulmonary
nodules by quantifi cation of contrast enhancement, as an adjunct to a conven
tional CT examination, may lessen the numbers of patients requiring FOG-PET,
thereby saving on health care expenditure. Functional CT can enhance tumour
staging by the detect ion of occult hepatic metastases and can assist with grading
of cerebral glioma and lymphoma. In colon cancer , CT assessments of angio
genes is within the liver provide risk-stratification that is superior to the Duke's
classification. Functional CT parameters can measure the physiological response
of tumours to drug therapy.
The link between tumour angiogenesis and glucose metabolism as revealed by
cellular biology, is reflected in-vivo by a correlation between CT perfusion values
and FOG uptake on PET. Combining these two imaging parameters, ideally using
integrated PETfCT systems , has the potential for advanced characterisation of
tumour biology.
Learn ing Objectives:

1. Tumour angiogenesis is associated with alterations in vascular physiology
that are reflected by quantifiable changes in contrast enhancement on CT.

2. CT measurements of tumour perfusion are accurate and reproducible with
parametric mapping possible using commercial software .

3. CT assessments of angiogenesis can be used clinically for tumour diagno
sis, staging , risk-stratification and monitoring of anti-ang iogenesis drugs or
other therapies .

4. Integrated PETfCT systems offer the potential for advanced studies of tu
mour biology through simultaneous assessment of tumour angiogenesis and
glucose metabolism.

CT scanning: Scientific evaluation to clinical studies
KA~; AuchenfiowerlAU

The strength of MRI is the possibility to match high-resolution anatomical images
with functional information. With MAl metabolic as well as vascular information
can be obtained in one examination .The use of dynamic contrast enhanced MRI
(DCE-MRI) is an ideal technique to display tumor angiogenesis. With DCE-MAI
information can be obtained about the blood flow in pathological vessels, the
number of these vessels, and contrast leakage through the pathological endothe
lium. By using this technique malignant tumours can be visualized more accu
rately and belter differentiation from benign conditions is possible. This results in
belter detection and staging of malignant disease.
In this presentation correlation between neovasularization and DCE-MRI in sev
eral tumour types will be presented including breast , prostate , colon , head and
neck, cervical and bladder tumours.The resulting improvement in tumour detec
tion and staging will be shown and the clinical role of this technique will be dis
cussed .
Learning Objectives:

1. Have an insight into the correlation between neovascularization and DCE
MRI.

2. Illustrate the potential applications of DCE-MAI in detection and staging of
tumors for examIe; breast , prostatic , and colonic cancer.

3. Understand the clinical role of DCE-MAI.
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A-0251

An introduction to the history of European radiology
A.M.K.~; Bromley/UK

Radiology was born when X-rays were discovered by Wilhelm Rontgen in 1895.
Many of the discoveries that paved the way for the great discovery of Rontgen
were made in Europe and following the discovery the science of Radiology de
veloped rapidly. The session will explore four areas of the history of Radiology.
The subjects range from the earliest years following the discovery by Rontgen to
the most recent developments. History is a developing story.
Hermann Vogel considers the great pioneer Heinrich Albers-Schonberq, Albers
Schonberg had his first contact with X-rays in 1897 and he died a victim to radi
ation and to the new discipline that he helped create. In 1936 a monument to the
pioneers was erected at St. Georg Hospital in Hamburg.
Steven Golding looks at the academic advancement of radiology and considers
Alfred Barclay who was a leading force in academic radiology in the UK. His
contributions stimulated the setting up of the first International Congress of Radi
ology in 1925.
Rene Van Tiggelen discusses the development of ultrasound and CT scanning,
describing how knowledge gained during military conflict can be applied to peace
ful and humanitarian ends .
Walter Hruby brings the story up to date with an analysis of digital technology in
radiology and the current digital (r)evolution in radiology.
Learning Objectives:

1. To celebrate the unique European contributions to radiology.
2. To be aware of the unique contributions of the first generation of radiology

workers.
3. To realize that history is happening now and modern developments need to

be recorded and celebrated.

The expert
S.1. Shannon ; Hamilton, ON/CA

An expert is a person having special skill or knowledge. Evidence-based radiolo
gy is the integration of the best research evidence with clinical expertise and
patient values .
Radiologists are clinical experts and understand patient values.The integration
of research evidence is the area that may need more attention.
How do you get to be an expert? The evidence from the educational literature
shows that expertise is built through concept scaffolding and practise. How do
you start? The educational literature shows that learning in a problem-based,
experiential and self-directed educational format is more enjoyable and more
personally rewarding. As a self-directed learner you choose what you need to
know.The key elements in self-directed learning are to make a plan of what you
need to know and to document how you are get the information you need. To gain
expertise in EBR, you have to be able to evaluate the radiology research litera
ture. This means having some understanding research methodology, statistics,
epidemiology, health economics and the jargon that go with each area .
There are many tools and sources of information available to help you get start
ed . Useful frameworks for crit ically appraising the radiology research literature
are the levels of research evidence and of technology assessment. From this
framework you will be able to use the critical appraisal checklists that have been
developed for evidence-based medicine and to ask the important questions. The
more you understand and apply the critical appraisal tools to what you read the
more expertise you will gain .
Learning Objectives:

1. To use the evidence from education research to become an expert in EBR.
2. To make a plan to develop expertise in EBR.
3. To find and use the available EBM resources to develop EBR expertise.
4. To develop educational materials to facilitate learning EBR skills.

Room E2

A-0252

Moderator:
A.M.K. Thomas; Bromley/UK

SF 12c
History of radiology

Special Focus Session

16:00·17:30

The enthusiast
A.K. Q!xQn; Cambridge/UK

If everyone with every known ailment received an imaging investigation for that
ailment, all health care systems would run out of money! Thus there has to be
some constraint with regards to what constitutes appropriate imaging. To this end
the evidence for various imaging tests in various clinical settings has been re
viewed and guidelines can be produced. These gUidelines can help determine
what might constitute appropriate referrals for a wide range of set-piece clinical
conditions.
However against this background lie many variables.What if the patient is thin/fat;
might ultrasound be more appropriate than CT? What if the patient is aged 10;
would the dose of CT really be justified even to confirm/exclude acute appendici
tis? Hence the adoption of evidence based radiology which shows the interested
practitioner a way of addressing such prob lems .
Radiologists tend to adopt investigation strategies according to what they were
taught at their training institution.They might adopt the strategy "we do it this way
because that is what my boss told us to'. But what if they and their former boss
were wrong, and had not kept up to date? This is where audit and regular review
of the evidence come into their own. Audit constantly reviews whether the tests
that are performed are effective. Regular review of the evidence may show that
the radiologist and their former boss are out of date . Long live evidence based
radiology!
Learning Objectives:

1. To promote the culture of constant re-evaluation.
2. To illustrate the dangers of outdated practice.
3. To comprehend the need for appropriate imaging.

A-0249

The explorer
D.E.~; Dublin /IE

My favorite definition of Evidence-Based Pract ice (EBP) is ' the process of sys
tematically finding, appraising and using best current evidence as the basis for
clin ical decisions'. There are 5 steps . 1. Formulate a question to help you design
a literature search. 2. Use literature searching techniques that minimize irrele 
vant retrievals. 3. Critically appraise the evidence for its validity and usefulness
using explicit criteria and simple but incisive data analyses. 4. Implement useful
findings in a way suitable to your clinical practice. 5. Evaluate your performance.
EBP methods have been explored via a "small group' format in our Department
since 1999. Mixed 'didactic" and "problem-based' teaching methods, supported
by Internet-based software, worked best for our group.
EBP appraisal methods, especially the concept of a "hierarchy of evidence", en
able interested radiologists to intelligently interpret published research, make better
decisions in complex cases and formulate robust local departmental policies for
common problems.Our "Evidence-Based" reviews have been accepted for pres
entation at national and international meetings. Eventually, our improved critical
appraisal skills should help us design better clinical research .These explorations
have taken our group outside the borders of Radiology. We find we are behind
Medicine in the range and scope of web-based support tools available for EBP.
Mentioning EBP can provoke antagonism. Reasons for this will be discussed. For
us, EBP has proved to be a useful evolution in, and addit ion to, the tools we
traditionally use to fill the "knowledge gaps" that develop as time and circum
stances change conventional wisdom around us.
Learning Objectives:

1. To understand how the principles of EBP can be applied by radiologists in
service, teaching, research and administration.

2. To be aware of some of the difficulties radiologists may encounter when they
attempt to use EBR in practice, and to become aware of solut ions to these
difficulties (where they currently exist).

A-0250

So, am I against it? No - but I have a healthy cyn icism unless I know the prove
nance of the results.
Learning Objectives:

• To develop a questioning approach to new "enthusiasms' .
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4. To learn from less successful approaches in the past so as to avoid potential
pitfall s in the futu re. To develop a thoughtful and cri tical analysis of histori cal
even ts.

5. To stimu late hist or ical interest and research and to encourage the recording
of local history.

A-0253
Heinrich Albers-Schonberg and the early use of the X-rays
H.~; Hamburg/DE

Albers-SchOnberg, a qynaecoloqlst, had his first contact with X-rays in 1897, the
sa me year he founded his own X-ray cabinet in Hamburg; at the end of that year
he noted dermatitis on his hands, which later turned into eczema. Albe rs-Schon
berg kep t rabb its in the cabinet during the exam inations, and observed that the
males could not reproduce althou gh they con tin ued to copul ate ; the females re
produced. His publication induced a fervent discussion and - against Albers-Schon
berg's, founder and editor of the ROFO protests - experiments on male human
volunteers ("the most noble expe riment was tha t which included humans"): The
irradiation of the testes induced necros is. Due to the "soft" energy, X-rays reached
the testes by pen etra ting the thin layer of adj acent scrotal skin ; but were not able
to penetrate the abdominal or pelvic wall to reach the ovar ies . Albers-Schon
berg 's eczema lead to carcinoma, which resulted in successive amputation s;
metastases appeared, which he himself irradiate d. He died a victim of the new
discipl ine. In his honour a Professorsh ip was cre ated in Hamburg. Albers-SchOn
berg accepted the call, and he died in 1921 . In 1936 a monument to the pioneers
of radiology was erected in the garden of the St. Georg hospital in Hamburg,
where Aloers-Schonberq had des igned and created his world-famous X-ray de
partment. The monument carries the 248 names of those, who died promoting
the art of radiology all over the world. Th e X-ray department 01 the St. Georg
hospital today car ries the name of its found er: Atbers-Schonberq -lnstitut fur Strahl 
endiagnostik.
Learning Objectives:

The early use of X-rays was experi mental, enterta ining and heroic:
• Experiments concerned the visualisation of organs, imp rovement of images,

and the employment of the new rays for diagnosis as well as therapy.
• Entertainment concerned the scientific and the non-scientific public: In the

US and in Europ e demonstrations of the new rays were offered on streets
and at markets . The "look-through-danger" of the new rays was used by a
textile merchant in London to advertise radio opaque underwear for women
of high moral valu es.

• Heroic were the pion eers , several died in using the new rays.

A-0254
The history of digital radiology
W. Hruby ; Vienna/AT

The continual evolution and enh anc ement 01dig ital technology in all realms 01
ind ustrial development has in recen t years become increas ingly not iceable in
health care. Of particular significance has been the impact of digital technology
in radiology.The term "digital radio logy ' was introduced in the early 1970's through
the "log ica l' lact that digi tal modalitie s would gen erate dig ital images, and the
conclusion that digita l images would implicate a digital handling affecting the
whol e rang e of dia gnost ic and therap eutic procedures. At that time, "digita l radi
ology" was more a vis ion than reality.
During the last decade s, many scientists, physicists , researchers, hardware and
software eng ineers and, last but not least. many rad iologists have contribut ed to
the digital (r)evolution in radiology. In that per iod of time , technical developments
rela ted to all com ponents of dig ital radiol ogy (e.g. Picture Arch lvlnp and Commu
nication System, Radiology Info rmation System, Hospital Information System,
digital modalities, digital net wor k) have evolved and matured in different ways
and wi th va rying success. As usual for evolution , on ly the most successful sur
vived and their standardized applications are reflected in many thousands of in
stallations all over the world. Today, it is considered as proven that digital rad iology
is an excellently fun ctioning clinical tool . which improves rad iological services for
both the pat ient and the cl inician .
The short but eventful past of digital radio logy can be de clared as history, a his
tory which forces us to learn from the past and allows us to make considerations
about the future. br iefly it is a vie w to the past of the future .
Learning Object ives:

1. To bec ome familiar with the histo ry of dig ital radiology, get acquainted with
the milestones of its evolution, and get to know some of the pioneers which
have contributed to this evolution.
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2. To learn from less successful approa ches in the past about pote ntial pitfall s
in the future, and acquire a forward lookin g sense of direction for develop
ments in the remote future.

3. To understand the correlation between the evolution of digital radiology and
the development of computer technology, and comprehend the significance
of interna tional standards (e.g. DICOM, HL7 ) for the med ica l informa tion
soc iety.

A-0255
A_E. Ba rclay and the development 01 radiology as an academic discipline
S.J.~; Oxford/UK

In the early years, rad iology services were prov ided by a disp arate spectrum of
staff, from interested cli nicians to photographers or even porters . However the
multi -dis cip linary nature of the SUbject was appreciated at the outset, result ing in
collaborative societies such as the Rontgen Soc iety in the UK , founded in 1897.
By 1917 professional definition of the specialty was clearly needed, supported by
adequate teaching. Alf red Barclay, who was distinguished as Manchester's pio
neer rad iolog ist , was a leading force in selti ng up the Brit ish Association for the
Advancement of Rad io logy and its partne rsh ip wi th the Un iversity of Cam bridge,
lead ing to the UK diploma course in radiology in 1919 . Barclay subsequently
became lecturer in radiology at Cambridge. The Association formed the Brit ish
Institute of Radiology in 1924 . joi ning with the Rontgen society to represent all
disc iplines in the field , and leading to the first International Congress of Rad iolo 
gy in 1925. Further developments in tea ching led to the establishment of the
Faculty of Radiologists (subsequently the Royal College of Radiologists) in 1939.
Barclay, who was author of four textbooks, in ret irement moved to the new ly cre
ated Nuffield Institute of Med ical Rese arch in Oxford , one of the first ded icated
radiology research insti tutes in the UK. pertorming fundamental res earch on cir
culatory chan ges at birth , c rush syndrome and mic ro-radiograph y, and wor king
until his death in 1949 . His research unit subsequently became the University
Department of Radi ology in Oxford. Barclay's ca reer is commemorated by two
prestig ious annual awards by the Br iti sh Institute of Rad iology to distinguished
workers.
Learning Objectives:

1. To understand the background wh ich led to the need for teaching in Rad iolo
gy.

2. To comprehe nd the sig nificance to academic development of the talented
ind ividual .

3. To become familiar with the deve lopment of research radiology.

A-0256
Ultrasonography and CT: Spin-off for radiology from military conflicts
R. Van Tiggelen; Brussels/BE

Purpose: Because of (or thanks to) the World Wars , radiology has largely pro
gressed. Ult rasonography and CT are proposed as marked examples.
Methods & Materials : historical over view of the literature.
Results: Important losses to all ied ships by the attacks of German submarines
du ring World War I, ob liged researchers to find specif ic detecting dev ices as a
means of defence. In 1880 Pierre Cur ie, along wi th his brother, discovered the
production of ultrasound waves. Lang eVin, his student, applied this invention to
the localisation of boats. At the end of WW I, the research and results were being
forgotten , but gained attention aga in with "sonar" when WW /I loomed on the
horizon. At the end of the war, a form er military medical doctor, G. Ludw ig (US
Navy), tried with rem aining sonar apparatus to local ize gall stones. These exper
iments defin itely led to firm conclusions ! Other ' researchers" in several countries
have also con tributed to the refining of this new imaging technique Which is now
adays widely applied. Coupling the principles of tomography, discovered dur ing
WW I, wit h the computing force 01cal culators developed du ring WW /I, compu
terized axial tomography was realized . This new technology, which is stili used
daily, is probably one of the greatest acquisitions of the 20th century in the do
main of medical imaging.
Conclusion: "He who do es not honour the past, is not worthy of the present"
E-mail: mus eum @smd .be
Learning Obj ectives:

1. Because of (or thanks to ) the Wor ld War s, rad iology has largely progressed.
Marked examples are ultrasonography and computerised tomography.

2. "He who doe s not honour the pas t, is not worthy of the present ' (Inscrip tion
of the Fortress of Douamont - France)

3. To promote The Belgian Museum of Radiology, which is one of the three
European museums.
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A-0259
C. Quality control and financial outcome workflow
J.A. Verschakelen ; LeuvenlBE

Analyses of costs for digitalisation of chest radiology are often based on tradi
tional cost accounting and on expert opinions and for these reasons often contra
dictory. In order to have a good estimation of costs , all cost determinants should

RoomG
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RC 1203
Principles and techniques of cardiac imaging
Moderator:
G,K. von Schulthess; ZOrich/CH

Cardiac

16:00·17:30

Cardiac MRI is a relatively new modality in the morphological and functional eval
uation of the heart. Its ability in the evaluation of many cardiac diseases is widely
recognized . It provides clinically relevant information in: a) the evaluation of anat
omy and function (if question remains after echocardiography or X-ray angiogra
phy);b) in complex malformations and in follow-up studies when echocardiography
does not provide complete information ; c) in the evaluation of the apex region ,
epicardial borders, right ventricle and pertcardlal thickening. Cardiac MRI is con
sidered a promising modality still under investigation for the evaluation of the
myocard ial perfusion and coronary artery diseases.
Technical aspects. The evaluation of the heart is quite different from that of the
other organs: the EGG triggering of the acquisition is essential , functional evalu
ation is mandatory and the evaluation is performed in oblique planes. The rnor-

A. Nuclear Imaging
M.R. Rees; Bristol/UK

Nuclear imaging studies ot the heart are on a world-Wide basis one of the most
frequently performed investigative stud ies for coronary artery disease. This is
because nuclear perfusion imaging now offers information on myocardial per
fusion and with gated scanning wall motion and ventricular volume measure
ments. Traditionally scans were performed using Thallium but increasingly
technetium based agents are being used. This has increased the availability of
this technique as technetium is a more easily available and transportable iso
tope. Perfusion imaging can be used in patients who are unable to exercise or in
patients who have EGG abnormalities such as bundle branch block which make
them unsuitable for exercise testing . Reviews of the large number of scientific
papers have demonstrated a consistent sensitivity and specific ity for nuclear
perfusion imaging that is greater than exercise testing and has the advantage
over stress echo techniques of being operator independent. The prognostic value
of a normal perfusion scan is high being a 0.05% chance of an adverse cardiac
event in the following year.There is also increasing use of cardiac PET scanning
for assessment of myocardial viability and these techniques are becoming more
frequently used. Cross sectional imaging techniques such as MRI are also able
to be used in the assessment of myocardial perfus ion and the relative use of all
perfus ion imaging techniques will be presented.
Learning Objectives:

1. To achieve an understanding of the role of cardiac nuclear imaging.
2. To relate cardiac nuclear imaging to clinical problems in cardiology.
3. To discuss the relevance of nuclear imaging in comparison with other tech

niques for diagnosis of coronary disease .

A-0261
B. Cardiac MRI
E. Di Cesare ; L'Aquila/IT

be evaluated . These includ e not only the direct capital and operat ing costs but
also the indirect costs induced by "activit ies' and related to the "process flow'
(Activity Based Costing) .
Quality control in digital imaging of the chest is more than the control of image
quality. The final quality depends on 1. a good quality of the "product" i.e. the
image and the report and 2. a high quality of the 'process" necessary to achieve
this product. It is a long and painful effort but a mission for each institute, which
can be cost efficient.
Learning Objectives:

1. To understand the impact of both direct and indirect costs on the total costs
of a digital chest system .

2. To learn how to identify the different elements that contribute to these direct
and indirect costs.

3. To become familiar with 'Total Quality Management' which not only manages
the quality of the image but also of the report and of each step in the entire
process between the request for a chest radiograph and the reported exam
ination.

Room F1
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B. Clinical performance
M. Maffessanti ; Trieste/IT

The problem of convent ional imaging of the chest is the necessity to cope with
the need for a high film contrast all over the film (to visualize low-contrast objects)
with the wide variat ions of attenuat ion between different tissues ; the latter ex
ceeding the dynamic range of the screen-fi lm system .
During the years, different 'conventional' solutions have been experimented with:
wide-latitude films, asymmetric screen-film combinations (Insight), mediast inal
port filters , scanned equalization techniques (AMBER); however, the inverse re
lation between latitude & contrast , the peculiar vulnerability to exposure errors ,
the presence of edge-artefacts at the mediastinal/diaphragmatic borders and the
unavailability for bedside studies have constituted a major drawback for these
single solutions.
The "digital' solution has allowed a more constant image quality, a lower suscep
tibility to exposure errors , an increased transparency in the mediastinum and a
specific structural enhancement; however, also with the digital approach there
are drawbacks, especially processing artefacts, higher image noise, a smaller
hard-copy formats/monitor display and lower spatial resolution.
This discussion looks at how these problems have been faced and overcome in
the last decade either in experimental work and in clinical practice with the avail
able techniques, in particular storage phosphors, selenium radiography and TFT
systems .
Learning Objectives:

1. To review the problems of conventional imaging of the chest.
2. To comprehend how these have been answered by the digital approach .
3. To become familiar with the clinical performance of the solut ions produced

over the years.
4. To conjecture how the features of the digital approach can be translated into

new diagnostic options.

A. Digital detectors: Old and new
G. Schaefer-prokop; Vienna/AT

Three detector systems are currently commercially available for digital radiogra 
phy of the chest such as the selenium drum , storage phosphor plates (GR) and
the flat panel direct detector (DR). All systems provide an excellent image quality
that is at least equivalent or superior to that of conventional film. Reasons for that
are the continuously improved detective or dose etficiency (DQE) of the detector
systems and an improved image processing . The new direct detector systems
have the largest potential for dose reduct ion while storage phosphor and seleni
um radiographs are usually obtained with a dose comparable to that of a 400
speed system. Improved image process ing algorithms allow for the production of
digita l images that are adapted to the conventional image characteristics within
the lung regions combined with an increased transparency of the high absorpt ion
areas such as the retrocardiac or retrodiaphragmatic regions.
Learning Objectives:

1. To understand the differences between currently available DR and GR sys
tems.

2. To learn how to interpret vendor 's specifications of their equipment.
3. To understand how dose requirements, quantum efficiency (DQE) , matrix

size and spatial resolution are related .
4. To understand how image process ing can influence diagnostic accuracy.

Chest

RC 1204
Digital imaging of the chest
Moderator:
U. Tylen; Gothenburg/SE

16:00 - 17:30
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A. Long-term results of aortoiliac stenting
K. Schurmann', D. Vorwerk2, R.W. Gunther'; 'Aachen/DE, 2lngo/stadt/DE

Metal stents have been in use now for more than 15 years to treat aortoiliac
occlusive disease. Self-expand ing and balloon-expandable stents may be used
with comparable results .
Thorough determinination of the pre-interventional clinical status of the patient is
obligatory.Antithrombotic therapy with acetylsalicylic acid and clopidogrel is started
before the intervention. Lesions are characterized (stenosis or occlusion, lesion
site, length, morphology) to adjust the treatment. Lesions> 1a em should prefer
entially be treated surgically.
In stenose s, a stent is placed only if flow is still impaired after percutaneous
transluminal angioplasty (PTA). A more objective criterion is a residual transle
sional mean pressure gradient> 1a mm Hg.

phological examination Is obtained using ECG gated multiphase-multislice se
quences which take from 4-5 minutes of the standard SE acquisition time to one
second of the fastest black blood half Fourier single-shot FSE sequence. Func
tional evaluation is performed using breath hold Fast Gradient echo acquisition
with very short TRITE and K-space segmentation useful to obtain Cine imaging
with up to 60 phases per breath-hold.The standard examinat ion is performed on
long and short axis planes but different orientation may be useful in different
cases . This technique is considered the best modality to evaluate cardiac vol
umes and mass providing direct non geometric analysis of the ventricles .
Learning Objectives:

1. To comprehend the indications for Cardiac MRI in the clinical selling.
2. To understand the study technique of the heart (sequences and slice orienta

tion).
3. To become familiar with the normal anatomy.
4. To learn the parameters of the normal cardiac function .

A-0262
C. Cardiac CT and EBCT
R. Rienmuller; GraziAT

Any method used for diagnostic evaluation of the heart must be reviewed under
the aspect which and by which quality the essential parameters of cardiac func
tion may be determined. It is well known that cardiac function depends on the
state of the pericardium. myocardium, epicardium , of the coronary artery walls,
of cardiac valves and the configuration of the cardiac cavities .These morpholog
ical parameters interfere with functional parameters such as preload , after load,
contractility and heart rate. These also interfere with coronary blood flow, myo
cardial perfusion and metabolism.Additionally non cardiac features such as me
diastinal and thoracic changes , systemic diseases such as anemia , hyper and
hypothyriodism, and changes of blood viscosity and neuro-humoral factors inter
fere with functional parameters as well.
For early recognition and staging of coronary heart disease and its differentiation
from primary cardiomyopathies such as a dilated cardiomyopathy and secondary
cardiomyopathies such as inflammatory myocarditis , the complete definition of
all these functional determinants is absolutely necessa ry. Until recently the main
limitation in diagnostic imaging of the heart was the wide unpredictable variation
of speed of cardiac movements caused by the heart rate as well as by the move
ment of the thoracic organs including the diaphragm . New multislice CT systems
offer essential improvements in visualisation and determination of the functional
cardiac parameters by shorten ing the exposure time to 400 ms and by applying
image segmentation coming close to electron-beam computed tomography, which
is characterized by a real 50 ms exposure time and realtime volume imaging .
Learning Objectives:

1. To familiarize the audience with determinants of cardiac function.
2. To understand the interrelationship of the determinants of cardiac function.
3. To learn the basic technical approach to imaging cardiac determinants using

a helical CT system and by electron beam computed tomography.

A-0264
B. Subintimal recanalization of femoral, popliteal, and infrapopliteal arteries
J.A. Reekers : Amsterdam/NL

Patients with chronic leg ischaemia (CLI) face a gloomy future . Long-term surviv
al with CLI is shown to be significantly lower than that of a matched population.
Primary patency rates after venous bypass can be expected to be about 58% at
l -year and 37% at 5 years. For prosthetic grafts these results are much lower.
Limb salvage is however of a more important matter to these patients, and this is
known to exceed patency.The most plaus ible explanation for this is thai healing
of ulcers and/or infection will reduce the oxygen demand and a lower baseline
level of oxygen-blood supply is then requlred. In this perspective any peripheral
bypass for CLI is a supportive "temporary" bypass . One of the major drawbacks
from surgery is however, the fact thai most of these patients are old and fragile
and hospitalization due to surgery will get them off balance . A less or minimal
invasive therapy with equal results and only short hospital stay could therefore
be a desirable alternat ive. Percutaneous Intentional Extraluminal Recanalization
(PIER) or Subintimal angioplasty is such an alternative. It is a simple endovascu 
lar technique which can be applied in both the SFA and the crural vessels with
good results .
Learning Objectives:
• In this workshop the practical aspects , materials and planning of Percutane

ous Intentional Extraluminal Recanal ization (PIER) or subint imal angioplasty
will be shown step by step. "How to get in and how to get out". Patient selec
tion. How to convince my surgeon. Also the results from the literature will be
discussed .

A-0265

In chronic occlusions, a contralateral antegrade or ipsilateral retrograde access
is feasible . The rate of subintimal passages is likely reduced with the antegrade
approach . A subintimal passage is acceptable if a safe reentry into the arterial
lumen is achieved. Treatment may be combined with thrombolysis. Stent place
ment is mostly considered obligatory. Primary stent placement may be preferable
to secondary stent placement after PTA, since the peripheral embolism rate ap
pears to be lower.
Bifurcationallesions are treated simultaneously via a bilateral approach (kissing
balloon and stenttechnique).
Patients are followed up clinically, with ankle-brachial-index measurements and
colour duplex ultrasound .
Stent patency depends on the characteristics of the lesion treated and decreas
es with the severity of the lesion. Five-year primarylsecondary stent patency rates
(Kaplan-Meier) range from 55-75%/75-85%, 1a-year patency rates are 46%/55%.
Stenttreatment has a higher restenosis but lower mortality rate than aorta iliac
bypass surgery.
Learning Objectives:

1. To learn which clinical and medical prerequisites are necessary before the
intervention.

2. To understand the importance of grading the iliac lesion to adjust the treat
ment and predict the outcome .

3. To become famil iar with the criteria for stent placement in the treatment of
iliac stenoses.

4. To learn the long-term patency and complication rates of the percutaneous
stent treatment compared to bypass surgery.

C, Complications of peripheral Interventions
K.A. Hausegger; GraziAT

A large variety of complications can occur during peripheral arterial interven
tions .These complications can be divided into systemic and local complications.
In this workshop only local compl ications will be discussed.
Local complications can occur at the puncture site or down stream from the ac
cess site.

1. Access related complications:The most frequent complications are puncture
site hematomas, non-controlled bleeding, AV-fistula pseudoaneurysmas and
acute vascular occlusions at the puncture (less common). Hematomas may
be painful , large hematomas may require surgical evacuat ion. In non-control 
led rebleeding long-lasting manual compression may be sufficient, if the bleed
ing can not be controlled by that way urgent surgery is mandatory.AV fistulas
usually have no clinical relevance, in rare cases surgical correction may be
come necessary. Coil embolisation can be considered as another option .
Pseudoaneurysmas can be effectively treated by US-controlled manual com
pression .

RoomH
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A-0263

Interventional Radiology

16:00 - 17:30

How I do arterial interventions - peripheral
Moderator:
H.I . Manninen; Kuopio/FI
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2. Down stream complications comprise acute vascular occlusion at the dila
tion site, arterial dissection, vascular perforation and distal embolisation. Acute
occlusion or gross dissection after PTA may be treated by long-term ballon
dilation or, depending on the location, stent insertion. Vascular perforation of
the infrainguinal arteries usually has no clinical consequences, in the iliac
arteries this complication can be effectively treated with a covered stent. Pe
ripheral embolisation is most effectively treated by aspiration.

With all interventions the likelihood of a complication depends on the clinical
situation, the type of vascular pathology and the experience of the operator.
Learning Objectives:

1. To discuss the most frequent types of complications.
2. To discuss the possible clinical consequences of complications.
3. To discuss the management of complications.
4. To discuss how to avoid complications.

B.Tuberculosis
J. Fonseca-Santos; Usbon/PT

The epidemiology of tuberculosis (TB) in childhood is closely related to TB in
adults. Serious manifestations are often observed in children with TB. Immuno
logical immaturity and social dependence facilitate the spread of infection.
Paediatricians encounter both primary TB, with hilar lymphadenopathy, and the
subacute or chronic pulmonary complications, of TB. Children appear to have a
higher risk of having extrapulmonary TB involving any organ.
The diagnosis of tuberculosis reactivation/reinfection, is based in the isolation of
the agent in the sputum. Primary TB is difficult to diagnose, usually established
by indirect signs of low epidemiological specificity, symptoms, chest radiography
and the intracutaneous tuberculin test. In this context, one can understand the
importance of correct interpretation of the chest radiograph. Chest CT is recom
mended if the chest radiograph is equivocal.

Room LIM
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Fast MRI:Tips and tricks for clinical practice
C. Fellner, F. Fellner; ErJangen/DE

Physics in Radiology

Fast MRI: Tips and tricks for clinical practice
Moderator:
M. Hajek; Prague/GZ

Fast imaging has become the key to modern MRI: abdominal and cardiac imag
ing during breath-hold, contrast-enhanced high resolution MR angiography, im
aging of dynamic processes, improved patient comfort and efficiency. In this
refresher course the application of fast imaging techniques will be explained to
gether with a basic physical understanding of the underlying effects.
Besides some general methods - including rectangular FOV, reduced matrix size
in phase encoding direction, partial Fourier imaging, parallel acquisition tech
niques - several sequence types are available for fast imaging:
Fast Spin Echo (FSE) or Turbo Spin Echo (TSE) sequences can replace conven
tional SE sequences for PD- and T2-weighted imaging, the application of T1
weighted TSE sequences, however, is somewhat critical. Special TSE techniques,
such as Rapid Acquisition with Relaxation Enhancement (RARE) and Half fouri
er Acquired Single shot Turbo spin Echo (HASTE), for acquisition of heavily T2
weighted images and their application for MRCP, myelography, and urography
are presented. The most important applications of fast IR sequences include the
Short TI Inversion Recovery (STIR) technique for a robust fat suppression and
the Fluid Attenuated Inversion Recovery (FLAIR) technique for cranial MRI with a
dark appearance of CSF.The basic 2D GRadient Echo (GRE) sequence (FLASH,
FFE, SPGR) can be applied for T1- or T2'-weighted imaging: GRE sequences
are the standard technique for T1-weighted imaging during breath-hold in the
abdomen, T2'-weighted GRE sequences are necessary for detection of intracra
nial calcifications as well as acute and chronic hemorrhage. Today there are many
advanced GRE sequences with different contrast behaviours and implementa
tions for fast MRI, many of them are used as 3D sequences. Using fast GRE
sequences the acquisition time can be further shortened down to one image per

A-0268

16:00 -17:30

C. Mycoplasma
L.E. Sweeney; Belfast/UK

Mycoplasma is a community acquired infection which mostly occurs in children
and young adults. It is capable of causing a wide spectrum of clinical manifesta
tions mainly in the respiratory tract. The clinical findings are non-specific and
often mimic viral infection. The illness varies in severity from mild upper respira
tory infection to severe pneumonia. The radiological findings in mycoplasma pneu
monia are diverse and non-specific. They include multifocal or diffuse hazy
opacitications and reticulo-nodular infiltrates or less frequently dense
consolidation.There is often discordance between the clinical and radiological
findings. Extra pulmonary manifestations of mycoplasma infection include cen
tral and peripheral nervous system disease, myocarditis, arthritis, arthropathy,
autoimmune haemolytic anaemia, hepatitis, Stevens Johnson syndrome and
glomerulonephritis.
The clinical characteristics and radiological features of mycoplasma infection will
be discussed and the epidemiology and pathogenesis reviewed.
Learning Objectives:

1. Recognise radiological patterns seen in mycoplasma infection and correlate
them with the clinical findings.

2. Understand the role of imaging in the diagnosis of mycoplasma infection.
3. Acquire a knowledge of the epidemiology and pathogenesis of mycoplasma

infection.

In addition, an overview of extrapulmonary cases of TB - of the spine, bone and
lymph nodes - including the role of other imaging modalities (US and MR) will be
presented.
Learning Objectives:

1. The importance of correct interpretation of the chest radiograph.
2. The use of chest CT is recommended if the plain film is equivocal.
3. The use of other imaging modalities (US and MR) in extrapulmonary TB.

RoomK
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A. Pediatric HIV infection and imaging
B. Stover; Berlin/DE

Moderator:
P Rajszys; Warsaw/PL

RC 1212
Infection

Pediatric

16:00 - 17:30

Complications of HIV infection in children have changed due to treatment and
prophylaxis. Although pulmonary infections are the most frequent complications,
CNS infection as well as renal and cardiac manifestations occur.
Concerning category A, abdominal lymphadenopathy is monitored by ultrasound,
and additionally CT. Imaging modalities in children suffering from HIV nephropa
thy include ultrasound, CT and scintigraphy for initial diagnosis and follow-up.
In particular in clincal category B, evaluation of different pulmonary manifesta
tions require multiple imaging modalities: Plain radiography in children suffering
from suggestive LIP and PLH is complemented initially with CT.However, bacte
rial and viral infections are still diagnosed on plain chest films, but for bacterial
complications and fungal infections CT is additionally used. When imaging find
ings are inconclusive, bronchial lavage is mandatory Interstitial pneumonia and
pulmonary neoplasms associated with AIDS are diagnosed on plain films
and by CT.
Cardiac evaluation is perfomed by echocardiography to depict cardiac abnormal
ities of autonomic dysfunction.
Clincal category C involves the CNS. The wide spectrum of different neurological
diseases: encephalopathy, opportunistic infections, rare tumors and vascular dis
eases are diagnosed and monitored by MRI in the majority of cases, CT may add
information in critically ill children. Diseases of the kidney and the gastrointesti
nal tract are mostly investigated and monitored using ultrasound. Lymphoprolif
erative disorders and malignancies require additional cross sectional imaging.
Learning Objectives:

1. The changing pattern in HIV related disease in children.
2. Adaequate imaging of pulmonary, renal, cardiac and CNS manifestations.
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B. Future challenge of the nuclear medical radiographer?
M. Soto Garcia; BarcelonaiES

Nuclear medicine is a medical speciality in which radioactive materials are used
for diagnosis by imaging and non-imaging techniques and for therapy in may
disease processes. The Nuclear medicine technologist (NMT) is a health care
professional who is able to undertake the whole range of nuclear medicine prod
edures. He/she is part of a team of health care specialists: doctors, physicists,
radiochemists, radiopharmacists, other clinical scientists, techonologists ... who
support and care for the patient during diagnostic and therapeutic procedures.
The practice of nuclear medicine technology requires skills from various disci
plines. The NMT should be able to apply the knowlege of at least eight areas

Ethical problem solving for an imaging professional begins with an awareness of
ethical issues. It is usually the sum of ethical knowledge, common sense, per
sonal and professional values, practical wisdom, and learned skills that enable
the professional to tackle and solve problems that he/she face.
This lecture will review briefly the fundamental values both personal and profes
sional and the ethical schools of thoughts and models for ethical decision-mak
ing in health care.The presentation of case studies from daily working experience
will facilitate the process, and may encourage the communication with the
audience.
No code of ethics provides the answers to the dilemmas faced by a professional,
nor is a code of ethics merely a set system of conduct. However a professional by
analysing everyday ethical cases within his/her profession may develop a frame
work for a systematic examination of beliefs and an understanding of personal
and professional morality and responsibility. Thus when difficult situations arise,
a professional may competently respond in keeping with his/her personal and
professional standards of ethics.
Learning Objectives:

1. Improve understanding of the main ethical theories and models.
2. Evaluate the application of those theories and models to a given situation.
3. Plan an appropriate course of action.

Knossos

A-0273

E31220a

Kindergarten biology for radiologists

A. From cellular to molecular biology
C. Savakis; Iraklion/GR

E3. European Excellence in Education

radiochemistry, dosimetry, use of technology, radiation safety, organisation and
management, quality assurance and education.
The possible uses of a set of competencies were seen to be:

- To ensure that safe and effective patient care which complies with current
regulations is being practised by the profession of NMT.

- To provide guidance on basic practical and clinical requirements for in house
training to academic courses leading to qualifications to practice as a NMT.

- As strarting points for any future national registration requirements for nucle
ar medicine technology.
Assessing transferability of national, European and international qualifica
tions.

Learning Objectives:
• The professional activity of technologists

C. Quality register for paramedical professionals
S. Geers-van Gemeren; Haarlem/NL

In the Netherlands the Individual Health Care Professions Act (Wet BIG) regu
lates the provision of care by professional practitioners, focussing on the quality
of professional practice and patient protection.
The purpose of the act is to foster and monitor high standards of professional
practice and to protect the patient against professional carelessness and incom
petence.
Hence the act contains provisions relating to the protection of titles, registration,
reserved procedures and medical discipline.
The professional bodies of nine paramedical professions take the initiative to
institute registration and re-registration themselves.
To inslilute a system of registration and registration is a very complex process,
especially when ten different paramedical professions are involved.
In June 2000 the first paramedical professionals submitted a request for registra
tion in the Quality Register for paramedical professionals. Today 15,000 para
medical professionals are registered.
Our experience in the development and implementation phase of registration will
be addressed, with particular emphasis on the future of re-registration in the year
2005.
Learning Objectives:

1. To comprehend the Dutch Individual Health Care Professions Act.
2. Tocomprehend the Dutch Quality register for paramedical professionals.
3. To understand the role of the Quality register in monitoring high standards of

professional competence.

B. Imaging: Anatomy to function
H. Hricak; New York, NY/US

C.lmaging the molecular changes which cause disease
R Passariello; Rome/IT

Imaging modalities of the future are biology-centered. This involves bringing the
revolutionary advances in biology and genetics into the arena of molecular imag
ing. Molecular imaging can be defined as the in vivo characterization and meas
urement of biologic processes at the cellular and molecular level.
Based on the development of novel contrast agents, strategies for signal amplifi
cation and the development of "functional" imaging technologies such as MR,
PET and optical imaging, molecular imaging should enable us to detect the basic
molecular abnormalities of major diseases, before disease symptoms become
grossly evident. Molecular imaging of specific molecular targets, depend on the
development of high affinity probes with reasonable pharmacodynamics that tar
get specific cellular components (cell membrane, interstitial space, etc.). Imaging
technologies are advancing to allow detection of key molecules that exist in very
small concentrations. The imaging probescan be small (enzymes or receptor lig-

A-0272

16:00 - 16:45

Room N/O

Radiographers

A-0270

RC 1214
Ethics and professional matters
Moderators:
PC. Muzzio; Padoa/IT
S. Taylor; Liverpool/UK

A. Ethical issues for imaging professionals (case studies)
D. Katsifarakis; Athens/GR

16:00 -17:30

second. Due to reduced image quality the application of this technique is limited
and preferably used for dynamic studies.
High resolution gapless imaging and isotropic voxel sizes for 3D postprocessing
are the major advantages of 3D imaging. Due to their relatively short acquisition
times TSE and GRE sequences are applied for 3D imaging. The T1-weighted
Magnetization Prepared RApid Gradient Echo (MP-RAGE) sequence is an im
portant technique for analysis of complex intracranial tumor topography and neu
ronavigation. The T2*-weighted 3D Constructive Interference in the Steady State
(CISS) sequence has its main application in imaging of the cerebellopontine an
gie and the inner ear. Alternatively, a T2-weighted 3D TSE sequence can be
used. Acquiring a 3D FISP sequence with an additional late echo results in a
Double Echo Steady State (DESS) sequence which is well suited for muscu
loskeletal imaging.
The GRAdient and Spin Echo (GRASE) technique is a combination of TSE and
GRE sequences which allows only a moderate reduction of measurement times
compared with TSE; up to now it could not replace TSE. Subsecond MRI is pos
sible using Echo Planar Imaging (EPI) - but at the expense of significantly re
duced image quality; therefore, the application of EPI is restricted to imaging of
functional processes.
Learning Objectives:

1. Basic understanding of fast MRI techniques.
2. Application of fast MRI with good image quality.
3. Knowledge and circumvention of drawbacks of fast MRI.
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ands) or larger molecules (monoclonal antibodies, recombinant entire or frag
ments of antibodies).
Today's practicing radiologists might think of molecular imaging as distant, but
these research strategies are being adapted to develop highly selective probes
which are suitable as contrast agents for use in different imaging modalities. It is
likely that molecular imaging will become the future of radiology offering a new
role and relevance for medical imaging. With this in mind, our specialty is enter
ing another exciting phase - a quantum leap following Roentgen's discovery of
the X-ray.
Learning Objectives:

1. To understand the evolution of modern imaging.
2. To appreciate the interdisciplinary natu re of biomedical imaging.
3. To understand the need for incorporating biology into medical imaging edu

cation.
4. To evaluate the impact of modern biology and genetics on future develop

ments in imaging.
5. To describe future directions in molecular imaging.
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08:30 - 10:00

Emergency Radiology

CC 1317
Non traumatic abdominal emergencies (1)
Moderator:
AH. Freeman; Cambr idgelUK

Room A 08:30 • 10:00

Ultrasound

CC 1316
Female genital
Moderator :
AA Ghiatas; AthenslGR

Room B

A-0274
A. Acute abdominal pain: Diagnostic strategies
B. Marincek; ZiJrichiCH

Common causes of acute abdominal pain include appendicitis , cholecystitis , bowel
obstruction, urinary colic, perforated peptic ulcer, pancreatitis , diverticulitis, and
non-specific, non-surg ical abdominal pain.The topographic classification of acute
abdominal pain (pain in one of the four abdominal quadrants, diffuse abdominal
pain, flank or epigastric pain) facilitates the choice of the imaging technique.The
initial radiological evaluation often consists of plain abdominal radiography, de
spite significant diagnostic limitations.The traditional indications for plain films 
bowel obstruction, pneumoperitoneum, and the search of ureteral calculi - are
questioned by helical computed tomography (CT}. Although ultrasonography (US)
is in many centers the modality of choice for imaging the gallbladder and the
pelvis in children and women of reprodu ctive age, CT is considered to be one of
the most valued tools for triaging patients with acute abdom inal pain. CT is par
ticularly beneficial in patients with marked obesity, unclear US findings, bowel
obstruction , and multiple lesions.The introduction 01multidetector row CT (MDCT)
has further enhanced the utility of CT in imaging patients with acute abdominal
pain.
Learning Objectives :

1. To become familiar with the most frequent causes of acute abdominal pain.
2. To select the appropriate imaging techniques in the diagnostic work-up of

acute abdom inal pain .
3. To appreciate the growing role of CT in the evaluation of acute abdom inal

pain.

A-0275
B.lmaging of acute intestinal obstruction
p. Taourel; Montpcllicr/FR

Acute intestinal obstruction is defined by the hindrance to progression of intesti·
nal contents due to a mechanical obstacle. Abdominal plain films, ultrasound,
contrast enema and CT are currently used in the evaluation of intestinal obstruc
tion .The purpose of this lecture is to give the semiology, value and limitations of
these different imaging modalities in answering the key questions in patients with
suspected bowel obstruction: 1/ how to differentiate obstruction from ileus?, 2/
define the level of obstruction, the cause s being different according to the level of
the obstruction?, 3/ the cause 01the obstruction?, 4/ls there bowel strangulation
that may be diagnosed by bowel wall or mesenteric findings?, 5/ recommended
management for the obstruction (medical management, laparoscopy, laparoto
my). The role of technical improvements in US and CT for diagnosis will be ana
Iyzed and particularly with regard to multislice CT that permits very thin slices
and multiplanar reformatting.The impact of CT in the management of patients
with suspected bowel obstruct ion will be underlined, and finally a diagnostic strat
egy for imaging in such patients according to the results of clinical, laboratory
and abdominal plain-film findings will be suggested.
Learning Objectives :

1. To give an overview of the main clinical questions in bowel obstruction.
2. To give imaging semiology of the different diagnostic steps of an obstruction.
3. To discuss the value and limitations of the different imaging modalities in

answering to the main clinical quest ions in patients with bowel obstruction.
4. To suggest a diagnostic strategy for patients with bowel obstruction accord

ing to the clinical, biological and abdominal plain film findings .

A-0276
A. Pelvic pain
L.E. Qm:gjj; Genoa/IT

Ultrasonography plays an important role in the evaluation of patients with pelvic
pain ; however, US findings are often non specific and must be closely correlated
with patient history and results of physical examination and laboratory studies,
including a pregancy test.
Hemorrhagic physiological ovarian cysts are probably the most common origin of
acute pelvic pain . Findings relate to the age 01the cyst ; US follow-up, demon
strating structural changes over time , allowes correct diagnosis.
In ectop ic pregnancy, an extrauterine gestational sac containing an embryo is
the most typical finding . Hemorrhage or rupture of the sac can produce solid or
complex adnexal masses , associated with an empty uterus . Pelvic fluid or clots
are often assoc iated . Close correlation with quantitative hCG measurements is
needed in patients who fail to demonstrate either intrauterine pregnancy or adn
exal abnormality; serial determinations of hCG and repeat US studies are often
needed lor proper management.
In adnexal torsions, findings vary according to the degree of vascular compro
mise and presence of an adnexal mass. An enlarged, heterogeneous ovary with
small follicular images at the periphery is typical; absence 01Doppler signals can
be diagnostic.
Findings in patients with pelvic inflammatory disease relate to the severity of the
condition. In early disease US may be normal. In more advanced cases tree
pelvic fluid , endometrial thickening, dilatation of endometrial cavity , irregular
margins of the uterus and ovary can be seen. Tubo-ovarian inflammatory masses
or frank abscess may develop ; US can be used to guide transvaginal drainage.
Learning Objectives:

1. To understand the role of ultrasonography in patients with pelvic pain
2. To become familiar with the most common ultrasonographic findings in these

cases

A-0277
B. Abnormal bleeding
K.~;Geneva/CH

Transvaginal ultrasound is the first imaging modality for the diagnosis of abnor
mal bleeding in pre- and postmenopausal women . The main purpose of pelv ic
ultrasound is to identify the abnormal pelvic organ (uterus or adnexa) and layer
(endometrium or myometrium) and to suggest a diagnostic strategy to confirm
abnormal imaging findings.
Functional or persistent endometrial abnormalities and the endometrial displace
ment by a submucosal or transmural myometrial abnormality are the most fre
quent causes of abnormal bleeding. Detection of abnormalities with in the uterine
cavity , such as polyps , submucosal fibroids or adhesions, is increased when the
ultrasound is scheduled during the first part of tho cycle (day 7-15) . According to
the findings of transvaginal ultrasound, SUbsequent transabdominal ultrasound
is mandatory for large masses.
Endometrial thickening above 5 mm in postmenopausal women will require en
dometrial sampling, ideally during hysteroscopy to exclude endometrial cancer.
The diagnostic value of other strategies, such as hysterosonography and blind
endometrial sampl ing, will be discussed.
In premenopausal women an increased uterine size and myometrial heterogene
ity can decrease the accuracy of ultrasound to differentiate between adenomyo
sis and polyf ibromatosis. Magnetic resonance imaging of the pelvis can increase
the diagnostic confidence and help to determine the feasibility of conservative
uterine surgery.
Learning Objectives:

1. Identify normal endometrial and myometrial sonographic features according
to the patient's status and menstrual cycle .

2. Learn diagnostic sonographic features for endometrial and myometrial pathol
ogies .
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3. Understand the advantages and limitation of ultrasound compared to other
imaging techniques in patients with abnormal bleeding.

4. Learn what the gynecologist needs to know to plan treatment.

C. US in pregnancy: What the radiologist has to know
J.M. McHugo; Birmingham/UK

Obstetric ultrasound forms an integral part of modern obstetric care; this includes
the use of ultrasound for screening as well as in diagnostic and therapeutic roles.
Radiologists involved in this field must have the appropriate training and exper
tise to match the type of investigation or screening procedure to be undertaken.
There should be an explicit understanding of this training and expertise both for
the referring obstetrician and expectant mother. All radiologists involved in the
care of women should have a thorough understanding of the normal and abnor
mal appearances of the first trimester as early pregnancy disorders will present
to the generalist. However a smaller number of radiologists will be involved in
anomaly screening and management of growth disorders and still fewer in terti
ary referral work. Obstetric medical practice is increasingly litigious and the aims
of screening ultrasound and the limitations (false negative and false positive rates)
should be explicit not only to the referring clinician but also to the expectant par
ents prior to screening. The diagnostic accuracy of ultrasound should be known
in order that the expectant mother can give informed consent.
The differences between screening anomaly scanning and the level of expertise
expected from those working in a tertiary referral centre will be highlighted.
Learning Objectives:

1. To understand the components for obtaining informed consent
2. To understand the differences between a screening and diagnostic test
3. To motivate the radiologist for further independent study

08:30·10:00 Room E1

plantation or for postoperative controls. 3D-Gd-MRA still faces technical prob
lems in the distal mesenteric vascular bed, in particular the distal arcades. Along
with the rather long examination times 3D-Gd-MRA therefore still plays no sub
stantial role in the evaluation of acute mesenteric ischemia. Similarly, the useful
ness of the technique for assessment of vasculitis such as polyarteritis nodosa is
also limited as small wall irregularities cannot be reliably detected due to a lack of
spatial resolution. New k-space acquisition techniques such as parallel imaging
as well as new intravascular contrast agents might overcome these drawbacks.
On the other hand, magnetic resonance imaging allows the exquisite combina
tion of 3D-Gd-MRA with functional techniques. Non-invasive MR oxygenation
measurements can be used to assess the significance of chronic ischemia in
patients with celiac trunk or mesenteric artery stenosis. Phase-contrast flow
measurements can be used to assess the flow reserve of the mesenteric vascu
lar bed after caloric stimulation. Additionally, MRI can be combined with other MR
imaging techniques such as MRCP or high-resolution morphologic imaging to
provide a comprehensive assessment of neoplasms infiltrating into the portal
venous system such as pancreatic cancer.
Learning Objectives:

1. Understand the current role of contrast-enhanced MRA for assessment of
mesenteric vascular pathology.

2. Learn about the new promising technical developments to expand the appli
cations to other vascular diseases.

3. Apply a comprehensive morphologic and function imaging protocol to identi
fy the significance of celiac trunk or mesenteric artery stenosis in patients
with symptoms suggestive of chronic mesenteric ischemia.

4. Implement a comprehensive imaging protocol for assessment and staging of
neoplasms invading into the portal venous and mesenteric arterial system.

A-0281
C.CTA
M. Prokop;UrrechVNL

Abdominal and Gastrointestinal

RC 1301
Non-invasive visceral angiography in the abdomen
Moderator:
L.Marti-Bonmatf,' Va/enciaiES

A-0279
A. Doppler US
J.-M. Correas', M. Claudon', O. Helenon': 'Paris/FR, 2Nancy/FR

The purpose of this refresher course is to report the potentials of Doppler US in
the assessment of vascular diseases involving the aorta and its branches, the
inferior vena cava and the mesenteric vascular system. Recent technological
improvements include the gray scale imaging (such as compound imaging and
non linear imaging) and the Doppler US modalities (higher sensitivity, better pen
etration, higher frame rate). Ultrasound contrast agents enhances the backseat
tered signals and can improve the study of the main vessels and the
microvasculature. US features of major vascular diseases, including atheroscle
rosis, stenosis, aneurysms, occlusion, venous thrombosis and portal hyperten
sion, as well as their downstream repercussions, will be reviewed. Technical
limitations and pitfalls will be analysed to avoid misdiagnoses.
Learning Objectives:

1. To become familiar with the recent technological advances of US and Dop
pler US,

2. To select the appropriate Doppler settings for the study of abdominal ves
sels,

3. To review the US semiology of the major vascular diseases of abdominal
vessels, inclUding aneurysms, stenosis, occlusion, venous thrombosis and
portal hypertension.

A-0280
B.MRA
S.O. Schonberg; Munich/DE

Gadolinium-enhanced 3 dimensional MRA (3D-Gd-MRA) has already been es
tablished as a non invasive, accurate and safe technique for evaluation of the
celiac trunk, the extrahepatic parts of the hepatic artery as well as the proximal
parts of the superior mesenteric artery. This is particularly true for atherosclerotic
disease as well as for the assessment of anatomic variants prior to liver trans-

Single-slice CT already allowed for focused studies of the visceral vessels but
only multislice CT has made it possible to examine the whole abdomen with high
spatial resolution. If a negative contrast material is used for the bowel, CTA can
now be periormed on the majority of CT studies in the abdomen. Depending on
the choice of injection parameters, a pure arterial vascular phase can be ac
quired that is characterized by only minimal organ enhancement, or a later arte
rial phase can be used that allows for simulataneous displays of arteries as well
as arterially periused organs or tumors. In addition, proper timing can substan
tially improve portal venous enhancement, and makes it possible to use a bipha
sic abdominal CT as an arterial and portal venous CTA. Clinical indications for
multislice CTA now include preoperative display of anatomy, acute and chronic
bowel ischemia, visceral anuerysms, visceral involvment of dissection, as well
as the workup of portal hypertension and portal venous thrombosis. CTA shows
promise for demonstating active intestinal bleeding. It is excellently suited for the
display of tumor involvment of visceral vessels, e.g. in pancreatic cancer staging.
CTA has a higher spatial resolution than MRA, allows for simultaneous coverage
of the whole abdomen including the retroperitoneal vessels, and is less sucepti
ble to motion artifacts. CTA can evaluate vessels that are inaccessible by ultra
sound and is very reproducible. However, it hardly yields functional information,
and should be used with care in patients with decreased renal function or in
younger individuals because of ionizing radiation.
Learning Objectives:

1. To learn how to chose acquisition parameters for visceral CTA.
2. To understand how to adapt contrast administration protocols to specific ques

tions.
3. To become familiar with the advantages and disadvantages of visceral CTA

for various clinical indications.
4. To comprehend the role of CTA relative to the other modlitles for imaging of

the visceral vessels.
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A-0284
C.Virtual endoscopy and functional imaging
C. Faletti; Turin//T

Shoulder pathology, in the past limited to the study of instability and impingement
syndromes , has been improved, over the past few years , by the inclusion of more
focalised patholog ies such as SLAP lesions, rotator interval pathology and bi
ceps instability.
At the same time the diagnostic techniques, in particular the arthro-MRI, have
been refined.
However, the arthro-MRI represents the shoulder in its static form and, therefore,
the surgeon must interpret the images and compare them to the clinical and
arthroscopic results in order to obtain a compl ete diagno stic picture ,

A-0282
A.lmplngement and other abnormalities
M. Vahlensleck; Bonn/DE

The follow ing issues of impingement syndrome of the shoulder are addressed :
stage I to III, osseous and soft tissue causes (e.g. thickened low lying coracoac
romial ligament) , traumatic "activat ion" of pain in otherwise silent impingement,
chronic and acute tea r in impingement, soft tissue calcifications, tendinous re
tract ion'and fatty atrop hy of the suprasp inatus muscle , different ial diagnos is.
Other pathological conditions described will include subscapularis calcity ing tend
initis , coracoid impingem ent, traumatology of the athlete , entrapment syndrome,
neoplasm and inflammation.
Furth ermore changes after surg ery and compl ications after surgery will be men
tioned.
Technical considerations regarding MR sequences will only be shortly be dis
cussed with emphas is on TSE and STIR imaging as well as direct and indirect
arthrographic techniques with internal - external rotation.
Learn ing Objec tives:

1. Basic and advanced diagnostic signs in impingement syndrome and diseases
other than instability.

2. How to recognize a low lying coracroa cromialligamenl.
3. Learn about rarer sports relat ed traumatic changes.

B.lnstability
J .~; ZOrich/CH

Instability olthe glenohumeral joint is determined by several factors. Bone-relat 
ed facto rs include glenoid dysplasia, fractures of the glenoid rim and Hill-Sachs
lesions . The relative sizes, the form and the degree of rotation of the humeral
head and the glenoid may also playa role. Labrallesions contribute to instability.
This is most pronounced when combined with articular cart ilage lesions. The
joint capsule and the glenohumeral ligaments are relevant stabil izers, with the
inferior glenohumeral ligament being the most important one. Additional stabiliz
ers include the rotator cuff and the biceps tendon which press the humeral head
into the g lenoid cavity and guide the humeral head directly.
Standard radiographs may sufficiently demonstrate relevant bone abnormalities.
For subtle bone lesions CT or CT arthrography are required. For demonstration
of the jo int capsule , labrum and glenohumeral ligaments , CT arthrography and
MR arthrography arc both adequ ate. When addit ional soft tissue factors , such as
rotator cufllesions, are of interest, MR arthrography is probably super ior to CT
arthrography. Standard MR imaging may be employed in the presence of joint
effusion but may not be as consistent in the diagnosis of instability-related mor
phological changes as MR arthrography or CT arthrography. Ultrasonography is
useful for the demonstration of rotator cuff lesions but has otherwise limited ca
pabilities in the assessment of instability.
Learning Objectives:

1. To know the relevance of various anatomical factors in shoulder instability
2. To choose the most suitable imaging method in shoulder instability

Room F108:30 - 10:00

Chest

Moderator:
H. Alper; /zmirlTR

RC 1304
The chest radiograph:
What do we still need to know?

A-0286

The aim of our study was that of evaluating the diagnostic poss ibilities, with virtu
al arthroscopy and a functional study of the articulat ion .
Taking advantage of the arthro-MRI, f itted with a special software and open MRI
system, this enabled not only the ident ification of the morphology of these partic
ular lesions, from an arthroscopic point of view, but also the "behaviour" of the
lesions when the shoulder was placed in various posit ions.
In our experience MRI arthroscopy may be usetut in the evaluat ion of the exten
sion of glenoid labral tears in instabilit y by 3-dimensional visualization of the area
of the lesion both in the SLAP site and the anter ior\posterior localization .
The functional examination was tested to determine the presence or abscence of
dislocation of the fragment in superior labrum les ions.
In conclusion the new data obtained by the use of these methods comp ared to
arthroscopy findings encourage us to continue along these lines.
Learn ing Objectives:
• Toidentify the diagnostic possibility of virtua l arthroscopy and functional exam

ination USingarthro-MRI and an open system in order to improve the identifi
cation of some particular shoulder lesions such as SLAP lesions, rotator cuff
pathology and biceps instability .

A-0285
A.Lobarcollapse
L. Bonomo; ChietillT

Collapse is defined as a state in which lung tissue has undergone complete atel
ectasis.
Evaluat ion of patient s with radiograph ic suspi cion of lobar collapse represents
one 01the most important daily challenges for the radiologist.
A wide range of abnormalities has been described characterizing the appear
ance of lobar or segmental collapse as well as secondary changes . Convent ional
chest radiography remains the most commonly performed study although CT
has proved to be an essential adjunct to routine radiography.
Lobar collapse results from different mechanisms:
resorption or obstructive atelectasis. resulting from endobronchial obstruction;
compression or passive atelectasi s, wich is collapse caused by extrinsic com
pression, such as from pleural fluid or air, or the presence of any space-occupy
ing intrathoracic lesion resulting in extrinsic compression of adjacent parenchyma;
cicatriz ation atelectasis, resulting from parenchymal fibrosis ; and adhesive atel
ectasis, which is collapse resulting from loss of surfactant.
The presentation highlights concepts and signs that are important in assessing
the presence or absence of lobar collapse .
The signs discussed and present ed include opacity of the COllapse lobe , hilar
vascular alterations,hilar bronchial alterations, compensatory overinflation, fis
sural alterat ions, juxtaphren ic peak and rounded atelectasis.
Learning Objectives:

1. To descr ibe the main anatom ical landmarks for understanding the mecha
nisms of lobar collapse .

2. To review the most common radiograph ic signs of lobar and segmental col
lapse.

3. To emphasize the role of CT as a useful adjunct in the diagnosis of lobar
collapse.

B. Diffuse opacities
P. Armstrong : London/UK

The description and differential diagnosis of diffuse pulmonary opacities on plain
chest radiographs is problematic for radiologists.The talk will discuss the differ
ent ial diagnos is of diffuse opacities according to descript ions of 1. the type of
small opac ities (nodular, reticulo-nodular or purely reticular), 2.distribution of the
opacities (zonal predominance, periph eral versus perihilar predominance) and 3.
associated special signs (e.g. septal lines, lymphadenopathy, volume loss , lung

Room E208:30 -10:00

Musculoskeletal

RC 1310
Shoulder joint
Moderator:
F. Aparisi; Va/enciaiES
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breakdown and conglomeration). Correlation with high resolution CT allows im
proved understanding of the plain radiographic features.
Learning Objectives:
• To be able to develop a reasonable differential diagnostic list of possibilities

when faced with a plain chest radiograph showing diffuse pulmonary opacl 
ties.

C. Mediastinal abnormalities
J. Caceres ; Barcelona/ES

Nowadays, the study of the mediasti num is performed with cross-sectional im
aging (CT or MRI), due to the lack of contrast among the different mediastinal
structures in convent ional radiography. Nevertheless, the PA and lateral chest
radiograph may be very useful as the initial examination to detect mediastinal
abnormalities and to suggest the next procedure to perform .The study of the
mediastinum in conventional radiography starts by a thorough knowledge of the
mediastinal radiographic anatomy and most common variants . Different iation of
pulmonary from mediastinal masses is easily made by knowing basic semiology
(pregnancy sign).To facilitate the differential diagnosis among different patholo
gies it is convenient to divide the mediastinum into different areas (thoracic out
let, anterior middle and posterior, including supra and infravascularcompartments).
The presence of calcium in a mediastinal mass and its appearance (curvilinear,
milk of calcium) may further contribute to narrow the differential diagnosis.
Learning Object ives:

1. To review the anatomy of the mediastinum in the convent ional chest radio
graph

2. To describe the signs that allow recognition of mediastinal pathology in con
ventional radiology of the chest

3. To present mediastinal processes identifiable in the chest radiograph and
signs that permit one to narrow the differential diagnos is

08:30 -10:00 Room F2

4. To have a better understanding of different forms of MS and other white mat
ter diseases.

A-0289
B. No MS demyelinating diseases
S. Karamoekios ; IraklionlGR

The majority of white matter fibers (axons) of the adult brain are myelinated .
Myelin plays a critical role for the effective function of the brain, since it acts as an
insulator of the axons , facilitating the transmiss ion of impulses. Therefore, de
struction or injury of originally normal myelin (demyelination) , by a particular proc
ess or agent, produces neurologic abnormalities. MRI is by far the imaging modality
01choice for the detection of white matter disease and is also a powerful tool for
the study of myelin format ion and its disorder s. Unfortunately, it lacks specificity,
particularly when interpreted without pertinent clinical information.
Although multiple sclerosis (MS) is the most common demyelinating disorder
encountered in clinical practice, there is another group of "non-MS" demyelinat
ing diseases with diverse etiologic spectra , which share some unique character
istics, from an imaging and clinical point of view. In a practical approach to
differentiate and characterize those diseases, we use the following categories:

a) Viral and post-viral demyelinat ion
b) Osmotic demyelination
c) Vascular causes of white matter disease
d) Toxic conditions (drugs-radiation-chemotherapy)
e) Traumatic causes (diffuse axonal injury)

Learn ing Objectives:
1. To review the neurolog ic disorders resulting from abnormalities of originally

normal myelin - excluding multiple scleros is.
2. To highlight the clinical presentation, the prognosis and the imaging findings

on MRI, of "non MS demyelinating diseases", using for didactic reasons, five
broad categories, according to the specific etiology.

3. To point out diagnost ic signs and characteristic neuroimaging findings for
their differential diagnos is.

Neuro

RC 1311
White matter and basal ganglia diseases
Moderator:
A. Jssovic; Belgrade lYU

A-0288
A. Multiple sclerosis
A. Campi; ZurichlCH

The most common primary demyel inating disease is multiple scleros is (MS).
Depending on the course, four clinical subgroups of MS patients can be differen 
tiated : benign (B), relapsing-remitting (RR), secondary progress ive (SP) and pri
mary progressive (PP). Conventional MRI has high sensitivity for MS lesions, but
poor specifici ty. To increase specificity, diagnos tic criter ia have been proposed .
MRI findings of MS, MRI diagnostic criteria and causes of clinical/MR discrepan
cy in MS are described in this presenta tion. Involvement of the spinal cord, main
Iy prominent in subgroups of patients, represents one of the reasons for this
clinical /MRI discrepancy. Addit ional important reasons are pathological hetero
geneity of the lesions and involvement of the normal appearing white matter
(NAWM). Conventional MRI is not able to characterize and quantify the tissue
damage. Techniques such as magnetization transfer (MT), assessment of lesions
on T1WI, have the potential to overcome this limitation . Diffusion is a three di
mensional process, diffusion tensor is the technique from which indexes like mean
diffusivity (D) and fractional anisotropy (FA) can be derived. These parameters
can allow an in vivo assessment of pathological processes that alter tissue
organization, improving specificity of MRI in MS. The application of these MR
techniques to the study of MS patients is also discussed and displayed in this
presenta tion.
The MS model, currently well studied, can be helpful to give a better understa nd
ing of other while matter diseases .
Learning Objectives:

1. To show MRI findings and diagnostic criteria in multiple sclerosis.
2. To underst and reasons for clinical/MRI discrepancy in MS.
3. To learn the principles of non-conventional MR techniques which allow char

acterization and quantification ofthe tissue damage.

A-0290
C. Diseases of the basal ganglia
M. Schumacher; FreiburglDE

The main topic is the differential diagnosi s of primarily degenerative diseases
involving the deep grey matter, especially the basal ganglia . In almost all cases
MRI is superior to CT with higher sensit ivity for brain atrophy, gliosis, necrosis
and pigmentary deposits . CT is only required for detection of calcifications. The
differential diagnosis of calcification will be considered in the context of second
ary degenerative diseases of the basal ganglia e.g. intoxication, metabolic disor
der or infect ion.
The most important diseases will be described in with respect to time of onset ,
clinical features and MRI-morphology includ ing Wilson- , Huntington-, Haller
vorden- , Spatz- and Leigh-disease as well as Parkinson plus syndrome , MSA
OPCA degeneration, cortica l-basila r degeneration and progressive supra-nuclear
paralysis.
Learning Objectives :

1. Degenerative diseases with involvement of the basal ganglia and surround
ing deep grey matter are mostly bilateral and should be diagnosed by MRI;
only calcifications and secondary alterations require additional CT diagnos 
tic.

2. For differential diagnosis of basal ganglia diseases intimate knowledge of the
clinical background is mandatory.

3. Before diagnosis, neurodegenerative symptomatic causes of basal ganglia
lesions have to be excluded .
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A-0291

Role of imaging for risk stratification in coronary
artery disease
Moderator:
C.R. Becker; Munich/DE

08:30 -10:00

Cardiac

RC 1303

RoomG The integrated use of the var ious MRI approaches provide a complete evaluation
of patients with (suspected) coronary artery disease.
Learning Objectives:

1. Learn about the current status of MRI perfusion imaging .
2. Learn the current approaches for assess ing Viability.
3. Learn the technical requ irements for these appl icat ions.
4. Learn aboutlhe integrated use of MRI techn iques.

A-0293
C. Contrast echocardiography In patients with ischemic heart disease:
Ready for clinical use?
p. Wilde ; Bristol/UK

RC 1308
Radiological approach to stage head and neck
squamous cell carcinoma
Moderator:
K.A. Stringaris; AthenslGR

The nasopharynx forms an important boundary zone between the anterior and
middle skull base and the parapharyngeal space. Diagnostic imaging is used in
this region for morphological evaluation, local ization and staging of primary le
sions of the nasopharynx.
The nasopharynx forms the upper portion of the pharynx and is cont inuous ante
riorly with the nasal cavity. The roof is formed by the sphenoid bone, while the
floor and junction with the oropharynx are at the level of the soft palate . The
pharyneal recess (Rosenm Olier fossa) is a pouch-like recess in the lateral wall of
the nasopharynx directed toward the paraph aryngeal space and lying directly
adjacent to the eustachian tube orifice. This region is a common site of orig ina
tion for nasopharyngeal malignan cies. Five percent of all malignant tumors of the
head and neck originate in the nasopharynx and more than 90% of these are
carc inomas .
MRI is extremely helpful in demonstrating the extent of a mass in three dimen
sions and. most importantly, MRI can define the relationship of the mass to crani
al nerves V, IX and X. However multidetector CT (MDCT) is also helpful in the
evaluation of the nasopharynx, especially if multiplanar reconstructions are used.
This presentation will focus on normal anatomy, benign and malignant tumors,
congen ital variations and malformations as well as the differential diagnosis.

The recent introduction of transpulmonary echocardiographic contrast agents
(TECA) has provided various opportunities for stUdying the left ventricle , the major
structure affected by ischaemic heart disease.
The simplest application of TECA is to enhance image quality in the transthorac
ic examination by highlight ing the left ventricul ar cavity and its endocardial bound
ary. In 5·10% of transthoracic echocardiograms, imaging is poor due to body
habitus and it has been shown that intravenous contrast inject ion can considera
bly enhance diagnostic image qual ity.
An extens ion of this princ iple is the use of TECA in comb ination with dobutamine
stress echocardiography (DSE). Normal resting functi on many become abnor
mal at stress if ischaemic coronary disease is present. Also, areas of abnormal
function at rest (' hibernating" due to previous ischaemic damage) may improve
with stress , suggesting that revascular isation may be helpful. The combination of
TECA with DSE can increase image qual ity and sens itivity of the examination.
More technically advanc ed is the application of TECA in assess ing myocardial
perfusion, particularly if quantitative assessment is required .The ultrasound en
ergy itself contributes to the destruction of the gas-containing contrast particles
and thus complex pulse sequences and careful cal ibration are required for mean
ingful results to be obta ined . This technique is used for both rest ing and stress
studies.
Learning Objectives:

1. Physical and chem ical basis of current TECA .
2. Application ofTECA in routine imaging techn iques.
3. Principles of stress echocardiography in evaluating ischaemic heart disease.
4. Principles of myocardial perfus ion imaging.

A. Relationship between calcification and cardiovascular risk:
Value of EBCT and MSCT
M. Oudkerk; Groningen/NL

The ability to predict and prevent the majority of coronary events is limited. Re
search has shown that asymptomatic individuals at risk benefit from agressivc
risk factor modification or further testing. However, risk factor assessmen t to iden
tify high-risk subgroups is neither highly sensitive nor highly specific.Thus , there
is a clear need for new strategies for the primary prevent ion of coronary artery
disease. In recent years, an alternative approa ch to risk strat ification has been
proposed: noninvasive evaluation of coronary calcification by electron -beam to
mography (EBT). This strategy is based on the close histopathological correla
tion between coronary calcium depos its and the total amount of coron ary
atherosclero sis.To draw conclusions about the possible clinical use of the calc i
um score , prospect ive results from large follow-up studies in unselected popu la
tions are of utmost importance. Reported relative risks for coronary events from
studies in asympto matic subjects range from 2.3 to 22.2. First results with new
est generation multislice CT (MSCT) indicate that quantification of coronary cal
cification by MSCT is comparable to EBT with respect to reproduc ibility. However.
extens ive results from MSCT studies on validat ion and prognosis have to be
awaited.
Assessment of coronary calcification by EBT provides a non-invasive method to
identify asymptomatic people at high risk of coronary events .Whethe r coronary
calcification increases the predict ive power of cardiova scular disease in asymp
tomatic populations compared to risk factor assessment is SUbject of curren t re
search.
Learning Objectives:

t . To understand the size of the current cardiovascular disease problem, and
the shortcomings of the current cardiovascular risk assessment.

2. To comprehend the rationale of the detection of coronary calcification.
3. To appreciate the CT techniques used for the detection of coronary calcif ica

tion.
4. To become familiar with the prospective results on coronary calcification and

cardiovascu lar risk.
5. To gain insight in the potential clinical value of the assessment of coronary

calcification.

A-0292
B. MRI assessment of myocardial perfusion and viability
A. de Roos; Leiden/NL

MRI perfu sion imaging is currently used to detect perfusion defects in pat ients
with suspected coronary artery disease in a compa rable fashion to radionucl ide
techniques.The sens itivity and specificity of the MRI approach appear to be sim
ilar to the established methods. The redistribution of the contrast agents also
allow assessment of myocardial viability. Delayed hyperenhancement appears to
be a relative simple and useful techn ique to assess the viability of dysfunctional
myocardium . Patients may be selected for angioplasty or surgery based on the
MRI evaluation. Several other MRI approaches may be used to assess myocar
dial Viabil ity: end-diastolic wall thickness as an indicator for scars , transient reo
covery of wall molion under low dose dobutamine stimulat ion as a sign of viability
and infarct enhance ment patterns with contrast agents. First-pass perfusion may
reveal a perfusion deficit as an indicator of microvascular occlusion in the infarct
region.The doughnut pattern of enhanc ement may reflect the ' no-reflow zone' of
an infarcted region.The degree of transmural enhancement (subendocardial ver
sus transmural) reflect s the extent of infarction and remaining viable tissue.The
integrated use of this information provides detailed insight into the status of the
myocardium. Global ventricular functio n (ejection fract ion) is usually acqu ired
during the same examination. Finally, MR angiography is used to assess stenotic
lesions in native coronary arteries as well as in coronary artery bypass grafts .
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Head and Neck

A-0294
A. Nasopharynx
M.G. Mack,T.J. Vogl; Frankfurt a. Main/DE

Room H



Learn ing Objectives:
1. Learn the normal anatomy
2. Learn the examination technique
3. Knowledge of different tumors , variants , differential diagnosis and imaging

criter ia
4. Tumor staging

A-0295

Learning Objectives:
1. To present the special features of 3 different modular stent-grafts in endolu

minal AAA repair.
2. To show how these stent-grafts are inserted and to show the critica l points of

the procedure.
3. To provide selection criteria for the different devices (when to use which stent

graft) .
4. To present a short overv iew of the clinical results .

B. Oral and oropharyngeal cancer
R.C.~; Villeju if/FR A-0298

A-0296
C. Laryngeal cancer
G. MQ.ulin: Marseille/FR

A. Stentgrafts in abdominal aorta
K.A. Hausegger ; Graz/AT

Currently modular stent-graft designs are most frequently used for endoluminal
repair of abdominal aortic aneurysm s (AAA). In this video workshop 3 different
modular devices will be presented (Talent, Excluder, Zenith). For each stent-graft
design an implantation procedure will be shown with special emphasis on specif 
ic technical aspects of each prosthesis. Possible pitfalls during stent-graft inser
tion will be shown . Angioanatomic selection cri ter ia for the different devices will
be presented .
A short overview of the intermediate results for the different prostheses will be
presented.

A-0299
c.Stentgrafts in TIPS
A. Krajina; Hradec Kralove/GZ

The high rate of stenosis or occlusion of the transjuguiar intrahepatic portosys
temic shunt (TIPS) needs routine shunt surve illance and usually requires repeat
ed interventions to maintain shunt patency.The shunt stenosis can occur at any
level and for different reasons . Beside standa rd biological responses seen at
many surgical graft anastomoses , there are others that are quite specif ic to intra
hepat ic shunts. The blood flowing through the intrahepatic shunt is directl y ex
posed to transected bile duct s and the thrombogenic surfaces of the liver
parenchym a and metallic stents . The experimental results discovered that the
effect of bile on thrombus formati on within the shunt may be secondary to mucin
secretion from epithelia l duct cells, or, perhaps more importantly. it may inhibit
the endothelialization proces s of the shunt after TIPS.
Exper imental and clinical studies have shown that implantation of a stentgr aft
instead of a bare stent improves the long-term patency of TIPS shunts, presum
ably by physically separating blood flow within the shunt from the liver parenchy 
ma. The most widely used graft mater ial, either for homemade or commercially
available stentgrafts, is polytetrafluorethylene (PTFE).
Learn ing Objectives:

1. To understand the pathophysiology of TIPS occlusion and stenosis.
2. To understand the role of stentgrafts in primary and seconda ry prevention of

TIPS stenosis.
3. To become familiar with design, technique of implantation and follow-up of

stentgrafts in TIPS .
4. To learn the role of stentgrafts in the treatment of the extrahepatic portal

venous tear during TIPS.

Various endovascular technique s have become viable therapeutic alternat ives in
the treatment of patients with many types of descending thoracic aortic patholo
gy and aortic dissections. Descending thoracic aortic aneurysms can be suc
cessfully treated using stent grafts.This technique is less invasive and is associated
with acceptable morbidity and mortal ity rates. Patients who are particularly likely
to benefit include the very elder ly population : those with markedly compromised
cardiac, pulmonary, or renal status: and individuals who have previou sly under
gone complex operations on the thoraci c aorta .
In case of aortic dissection , implantation of a stentgraft in the true lumen at the
level of the thoracic entry excludes the false lumen with subsequent decrease in
pressure and compression on the true lumen, and restores the flow in the true
lumen and aortic side branches. In addit ion, exclusion of the antegrade blood
flow in the false lumen and the decreased pressure resulting allows thrombosis
of the false channel and prevent aort ic rupture or progress ive dilatatio n. Fenes
tration or infrarenal stent placement can also be used alone or after stentgraft
insert ion. Despite the small numbe r of patients in the reported series and the
limited follow-up, endovascular techniques appear to be interesting for the treat 
men! of complications ofTAD. Implantat ion of stentgrafts with or without associat
ed endovascular procedures of other types is a potential and promising alternative
for surgery in patients with complicate d type B dissections in whom the vascular
anatomy allows implantation of an endopros thesis. The techniques also repre
sent an alternative therapy for non-su rgical cand idates.
Learn ing Objectives:

1. Descr ibe advances in interven tion of aorti c dissections and thoracic aort ic
aneurysms .

2. To understand technical concepts relating to design and placement
3. Explain angiographic indications and endpoints for intervention.

B. Stentgrafts In thoracic aorta
p. Q1a!: Toulouse/FR

Room I

Video·Workshops on Interventional Radiology

A-0297

WS 1318
The indications for stentgratts
Moderator:
A. Besim ; Ankara/TR

08:30 -10:00

Laryngeal cancers are, in more than 95% of cases, squamous cell carcinomas
aris ing from the mucosal surface. Nowadays , the rapy of these carcinomas aims
to retain laryngeal function, so correct stag ing is essential to determine the acu
rate therapeutic modality.
CT and or MA imaging are absolut ely necessary to establish this staging, be
cause it superficial extension is accessible by direct laryngoscopy, deep tumora l
spread cannot be seen by the ENT surgeon .
In this lecture, the tumora l appearance and deep extensions at the levels of sup
raqlottls , glottis and subglottis, will be described. on CT scan as well as on MR
imaging. Respective role of these imaging modalities will be also discussed.
Learning Objectives:

1. To know the CT and MR appearences of laryngeal carcinomas.
2. To know the appearance of tumoral extensions into deep laryngeal struc

tures.
3. To know the involvement of imaging modalities in the establishment of tumor

al staging.
4. To understand the role of the TNM classification in the determination of the

appropr iate therapeutic modality.

In the oral cavity and oropharynx cancer most often arises from the oral mucosa.
Therefore the radiologist plays a minor role in the detection of the disease but
helps to define the exact extent of the lesion. Imaging plays an important role in
therapeut ic planning . The choice of the various type of surgery (partial or com
plete glossectomy, mandibulectomy) is dictated by invasion of the muscles of the
tongue, neurovascular bundle of the tongue. as well as the various sub regions of
the oropharynx (faucial area, soft palate, posterio r oropharyngeal wall). Evalua
tion of the mandible is of paramount importance. Computed tomography and
magnet ic resonance imaging are the imaging modalities of choice. Imaging is
also important in the follow-up and in early tumor recurrence detection .
Learning Objectives:

1. To show the main patterns of tumor spread.
2. To present the CT and MR techniqu es in the exploration of the tongue and

oropharynx area.
3. To explain the value of imaging in the posttherapeutic stage.
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Pediatric

RC 1312
Problem solving in pediatric radiology
Moderator:
C. Adamsbaum; Paris/FR

RoomK 4. Localised skeletal abnormalities are the largest group. Congen ital deformity
may be acquired in utero (traumatic amniotic bands), or acquired postnatally (in
fection , trauma).
Learning Objectives:

1. To develop a logical approach to the diagnosis of skeletal abnormalities in
infants.

2. To become familiar with pathological appearances of the infant's skeleton.
3. To understand the pathogenesis of skeletal problems at this age.
4. To be aware of parental expectations.

RC 1313
Education and training in radiation protection for
medical exposures in cardiac interventions
Moderator:
T.G. Maris; Iraklion/GR

A-0302
C. Common mistakes in pediatric CT
M.P. Garcia-Pena ; Barcelona/ES

Mistakes in interpreting computed tomograph ic images in children are mainly
related to either artifacts induced by the scanning technique within the images or
to the misinterpretation of a variant in normal anatomy as pathology. This is espe
cially common in children . The aim of this lecture is to discuss both the normal
variants found in paediatric radiology practice , the common diagnostic pitfalls
they create, and the source of common artifacts associated with tho cross-sec 
tional image technique. The lecture will cover thoracic and abdominal/pelvic im
aging and will attempt to provide a series of helpful guidel ines which will allow
the differentiation of normal variants and artifacts from important pathological
entities . Likely future developments in multi-slice imaging will be discussed, in
cluding how these may help to reduce current art ifactual appearances on CT
images. However. these new techniques may simply replace current artifacts with
a new generation of art ifactual problems .
Learn ing Objectives:

1. To understand the common mistakes commonly made in paed iatric CT tho
racic/abdominal/pelvic practice which are related to image artifacts and how
those may be minimized.

2. To discuss the range of normal anatomical variants that are important and
have given rise to misinterpretation on CT thoracic/abdominal/pelvic images.

3. Todiscuss how future improvements in CT imaging may circumvent the above
problems but may also induce a new range of image art ifacts.

A-0300
A. New techniques in pediatric interventional radiology
O. Roebuck; London/UK

Because of the unique characteristics of disease in children , practice in pediatr ic
interventional radiology differs significantly from that in adults . In particular, the
indications for sedat ion and anesthesia require careful consideration. Ultrasound
guidance is very popular in children because it is easy to apply and avoids irradi 
ation of the operator and patient.
The principal categories of procedure performed in children include cent ral ve
nous access , entera l access, biopsy and drainage , angiography (diagnostic and
therape utic), treatment of vascular malformations and interven tion in the airway,
urinary tract and musculoskeletal systems.
Central venous access constitutes a large part of the interventional workload in
children's hospital s. In addition to the familiar forms of access such as peripher 
ally-inserted central venous catheters, Hickman cathete rs and port devices, the
radiologist must also be familiar with ways of establ ishing access in children with
occluded central veins, including recana lization , venoplasty and stenting and the
use of unusual insertion sites . Several techniques are available to save failing
venous access devices .
Tumor biopsy in children differs signif icantly from pract ice in adults. In our center
we often use a coaxial ultrasound-guided automatic core needle biopsy tech
nique for pediatric tumors. The indications for biopsy will depend on the treatment
protocols used in any particular center. Innovative biopsy techniques may be
required in some patients.
Intervent ion in the tracheobronchial tree may be required in children with fixed
airway stenosis or tracheobronchomalacia. A variety of diagnost ic and interven 
tional techniques including airway stent ing may be appropriate.
Learning Objectives :

1. To understand the strengths and weaknesses of sedation and general an
esthesia for intervention in children .

2. To learn the indications for and technical aspects of successful establish
ment of central venous access in children.

3. To learn the advantages of coaxial needle biopsy for tumors in children.
4. To become familiar with the diagnostic and intervent ional techniques availa

ble in children with tracheobronchial disease.

08:30·10:00

Physics in Radiology

Room UM

A-0301
B. An approach to funny bones in infants
C. 1::I.a!!; London/UK

The clinical presentat ion of infants with skeletal abnormalities is variable , with
short stature , failure to thrive, sepsis or other generalised problems, or with an
isolated, localised deformity.There may be developmental abnormalities affect
ing other systems as part of a malformation syndrome.
When attempt ing a diagnos is it is useful to determine whether the skeletal find
ings are 1.generalised, 2. asymmetric, 3. multifocal, or 4. localised.
In infants, it is important within these four groups to determine whether the con
dition is congenital (present from birth) and genetically determined, non-genetic
or acquired in utero. If developing postnatally, then the condit ion may be evolving,
(genetically determined dysplasias), or acquired postnatally.
1. Generalised congenital disorders include skeletal dysplasias, storag e disor
ders, metabolic bone disease and intrauterine poisoning . Postnatal general ised
disorders include infiltration (leukaemia), endocrine problems , poisoning, defi
ciency disorders (scurvy) and organ failure.
2. Asymmetric congenital disorder s include neurofibromatosis and some non
genet ic (possibly mosaic) condit ions such as Oilier 's disease . Postnatal asym
metry includes most cond itions associated with hemihypertrophy.
3. Multifocal disorders present at birth are generally acquired in utero as a result
of infection or tumours (myofibromatosis). Postnatal disorders include infect ion,
trauma, tumou r and Caffey's disease .
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A-0303
A. Optimisation of patient and staff dose
R.~; Udine/IT

Interven tional cardiology (Ie) procedures are the most frequen t invasive radio
logical procedures and they have the potent ial for high patient and staff expo
sure; the reported patient skin injuries are mainly due: i) to the highest number of
procedure s performed , ii) to the fact they are mainly performed by cardiologists,
with , in general, not sufficient knowledge of imaging methodologies and related
radiation protection aspects and, iii) because a single patient can be SUbmittedto
several procedures in a short period of time.
Influence on patient and staff doses of technical and methodological parameters
adopted are presented .
Typical patient and staff doses and maximum skin doses in Ie procedures are
discussed . Reference levels can represent a useful tool for exposure optimisa 
tion; methodologies, to extend the concept of reference levels from simple to
complex procedures, are presented: reference levels, in term of dosimetric and
technica l quantities, are correlated with procedure complexity ; results from a DI
MOND action are presented .
In order to reduce the probab ility of determinist ic injuries, the maximum skin dose
must be assessed for patients submitted to long, complex and/or repeated pro
cedures or when the threshold for deterministic effects can be exceeded. Meth
ods for on/off-line dose estimation are presented .The need and convenience to
adopt a trigger level for each complex procedure type and X-ray room is dis
cussed .



Learn ing Objectives:
1. Learn about parameters influencing patient and staff exposures in interven

tional cardiology.
2. Learn about typical patient and staff exposures.
3. Learn about methods for patient and staff protection.

A-0304
B. Procedure optimisation and image quality evaluation
G.~. G. Moroculli , L. Spedicato. H.S. Toh, P.M. Fiorelli; Udine/IT

The radiation risk for the population and for the operators is growing with the
inc reasing number of diagnostic and interventional (PTCA) procedures. ' Optimi
zation ' refers to obtaining the expected result with the lowest possible X-ray ex
posure. Th is process implies: a) periodic review of the procedures; b) proper
standard comparison.
a) The review applies to use of radiations, evaluation of equipment and image
quality. The laller plays a pivotal role and can be measured with a method based
on Image quality criteria (IOC). In this method, a questionnaire has been pre
pared , whe re a response is required regard ing the degree of visibility of anatom
ical or pathological structures. Pre-defined scores are given in ranking scale,
depending on the importance of the structures and are computed to obtain quality
scores. The concept of IOC and the method will be discussed.
b) Standard comparison demands procedures to be comparable, especially in
intervenlional cardiology, where significant differences in exposure times are re
corded. Techn ical factors emerged as significant determinants of exposure time
in a mult ivar iate analysis of 402 PTCA cases. A complexity index (CI) was de
rived , based on which procedures could be divided into three groups: simple,
med ium and complex. The cornple xlty factors and the method to calculate the CI
will be discussed.
Learning Objectives:

1. Learn the concept of optimisation.
2. Review the methods for image qua lity evaluation .
3. Learn the image quality criteria and the method for image quality evaluation.
4. Learn the concept of procedure complexity : facto rs involved and the method

used to assess il.

A-0306
B. Interventional radiology and the ureter
N.C.~; Oxford/UK

Double-pigtail stent placement is an established technique for treatment of ma
lignant and benign ureteric strictures and ureteric fistulae.
The retrograde approach is the most common first choice approach to the ureter
and may be ach ieved using a flexible cystoscope with digital C-ar m fluor oscopy
or fluoroscopy alone. Complications are few and procedures may be performed
on an outpatient basis using sedation and analgesia.
The percutaneous ante grade route should be used if the retrograde approach is
unsu ccessful or impossible. High techn ical success rates (>96%) are reported in
patients with malignant ureteric obs truction . Developments in imaging equipment,
catheters, guidewires, stents and delivery systems have contributed to improved
technical success rates. Regular stent replacement helps minimize complica
tions relating to stent encrustation, occlusion and fracture. A stent registry or
database is needed for accurate stent tracking to allow timely recall. For stent or
foreign body removal both cystoscopic and fluoroscopy-guided methods are re
quired.
Thermoexpandable nickel-titanium alloy stents have theoretical advantages over
double-pigtail models by allowing maintenance of ureteric peristalsis but they are
prone to migration.
Learning Objectives:

1, To understand the role of interventional radiology in the management of ure 
teric obstruction and injury.

2. To appreciate the indications for the antegrade and retrograde approach to
the ureter for interventional radiological procedures.

3. To be familiar with the relative advantages and disadvantages of the different
types of ureteric stents.

4. To be able to anti cipate potential complications associated with intervention
al radiology of the ureter and to know how to deal with them.

A-0307
C. MR imaging of uterine tumors
B.B. J::!amm;Berlin /DE

A-0305

RC 1307
Imaging and interventional urogenital radiology
Moderator:
R.A. Kubik-Huch; Baden/CH

A. Nephrostomy: How, when, and why
A. Magnusson; UppsalaiSE

The appli cat ion of percutaneous nephrostomy is one of the oldest and most com 
mon procedures in interventional rad iology. Cons iderable development has tak
en place in both techn ique and material since Goodwin described the technique
for tempo ra ry drainage of the renal pelv is in 1995 ,
Today, there are a great number of techn iques described for the application of
percutaneous nephrostomy.The types of guidance varies , with ultrasound as well
as fluoro scopy and CT being used . Regarding material, there are a number of
nephrostomy sets available. The common factor for mos t techniques, however, is
that they involve many steps and numerous need les, guldewires, dilators and
catheters.
Over the years I have tried to simplify the procedure for myse lf, and above all for
the pat ient. My goal has been to minim ize the steps of the procedure.
Percutaneous nephrostomy is a predominantly therapeutic procedure to relieve
obstruction of the upper urinary tracl. However it also provides access for further
interventional procedures i.e, percutaneous stone extraction, antegrade place
ment of stents, dilatation of ureteric stri ctures.
Learning Object ives:

1. A simple technique for percutaneous nephrostomy.
2. When to use different guidance techniques.

Knossos

A-030B

08:30·09:15

E3- European Excellence in Education

E31320a

How to submit an electronic poster: EPOSTM

How to submit an electronic poster: EPOSTM
B.M. ter Haar Romeny" J.-C. Kurdziel'; ' Eindhoven/NL, 2Luxembourg/LU

ECR 2003 has initiated an important new direction by making the submissions
and presentations of all scientific posters in electronic (digital) form.

MR imaging is the method of first choice for staging uterine malignancies. The
main criterion for stagi ng endometrial cancer is the depth of myometrial invas ion .
The diagnostic accuracy can be improved by performing a dynamic cont rast
enhanced study in add ition to T2-weighted imaging. The backbone of staging
cervical cancer is T2-weighted imag ing with a high spatial resolution performed
in sagillal and transverse slice orientation . Invasion of the parametrium can thus
be assessed with a high degree of accuracy. Especially in staging cervical can 
cer, MR imaging can replace numerous other diagnostic tests and thus Improves
pretherapeutic staging while at the same time reducing costs. In addition, MR
imaging is helpful in the diagnosis of uter ine leiomyomas and adenomyosis. At
present MR imaging seems to be the most valuable modality for planning treat
ment of leiomyomas since it precisely determines the number, size , and locat ion
of leiomyomas.This information allows for selecting those patients in whom leio
myomas can be treated by the new techn ique of uterine artery embolization.
Learning Objectives:

1. MR appearance of the normal anatomy of the uterus
2. Rat iona l planning of an MR imaging study (pulse sequences, slice orienta-

tion, and contrast medium adm inistration)
3, Staging criteria for endometrial cancer
4. Staging criteria for cervical cancer
5. MR imaging criteria of leiomyomas and adenomyosis
6. Indications for and limitations of uter ine artery embolization (UAE)

Room N/O08:30 -10:00
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A-0309

E31320b

IHE (Integrating the Healthcare Enterprise):
Smooth running IT systems in digital imaging
The role of the radiologist and IHE

Tumor ablation in abdomen and thorax (Introduction)
A.J. Roche; Villejuif/FR

With percutaneous tumor ablation techniques, and for nearly the first time in the
field of cancer interventional treatments, we have to deal with and face up to
curative slakes. Until today, this field was almost exclusively occupied by sur
geons, whose approach and long experience must be considered in the related
pathologies as an essential guide-line, and indeed as the actual gold-standard.
Consequently, we must know about all the surgical considerations to properly
site our techniques in this field. Apart from the evident interest of the knowledge
of surgical efficacy, postoperative morbidity and mortality, these major surgical

This has many advantages, such as a really interactive presentation, the possi
bility to include movies and animations, and links to web pages anywhere on the
Internet, improved search and archiving possibilities and to distribute the presen
tations easily by email or web during or after the conference.
For many participants this will be a substantial change In the way of how a poster
is prepared .To assist you in the process, two interactive and tutorial lectures will
be presented, guiding you through the many interesting possibilities of this new
way of presenting your work.
The course does not presume computer literacy.The lecturers will guide you step
by step through the process of making the abstract, a PowerPoint presentation
(with hints on image manipulation and layout design) , include movies and hyper
links etc. and how to upload your final poster to the ECR website .
Learning Objectives:
• Electronic submission of a poster
• Use of multimedia (movies, animations) in your presentation
• Professional scientific presentation (one message)
• Preparation of images, annotations and best quality
• Presentation style for electronic presentation

Methods for percutaneous ablation: Principles, effects, pros and cons for
treating abdomen and thorax tumors
T.J. 'iQg! ; Frankfurt a. Main/DE

Percutaneous tumor ablation has gained major acceptance among different dis
ciplines In oncology. Currently therefore a number of techniques are competing
with regard to the principle and the effects. Similar goals have to be defined for all
these techniques like achieving high local tumor control rate, positively influenc
ing survival of the patients and delivering the effects with a minimal complication
rate. Percutaneous radiofrequency ablation can be performed with ultrasonograph
ic and CT guidance and provides effective tumor control rates for small-sized
lesions . Large-sized lesions are technically characterized by a high local recur
rence rate. Laser therapy is performed with ultrasound MR or MR guidance and
allows online MR thermometry, thus giving high local control of the effects of
therapy. So far, there have been more than 8 years of experience for the best
local tumor rates and survival data provided for liver metastases, especially of
colorectal carcinoma and hepatocellular carcinoma. Percutaneous cryotherapy
is still under investigation . However, it is basically characterized by too high a
complication rate.
In summary, percutaneous tumor ablation as part of interventional oncology has
to be further analyzed In prospective studies . Currently a high local tumor control
rate and possible effects on survival demand further investigation.
Learning Objectives:

1. To understand the principles of percutaneous tumor ablation .
2. To understand the princ iples of radiofrequency ablation , laser ablation and

cryotherapy in tumor ablation therapy.
3. To understand the task of thermoablation and local chemoembol isation.

A-0311

A-0312

Radiofrequency of liver tumours is now routine, following its experimental intro
duction in the early 1990's. Several groups around the world now have five year
survival figures for RFA of hepatocellular carcinoma, colorectal and other metas
tases.
Treatment protocols for HCC are well worked up, with small tumour nodules, less
than 3 cm in diameter effectively treated with RFA alone. Larger, or multiple le
sions , are best treated by RFA in combination with TACE. Five year survival fig
ures as high as 70% in Child's A class have now been reported, although the
recurrence-free 5 year survival is much lower at 30%. The biggest remaining
problem in the management of HCC is prevention of recurrence elsewhere within
the liver. Several studies of chemoprevention are underway, looking at the effec
tiveness of retinoids, anti-viral and other therapies.
Treatment of colorectal liver metastases forms the bulk of RFA work in the UK
and in most of Northern Europe. Five year survivals in excess of 40% have been
reported and, as with HCC, the emphasis is now on combination therapies; sur
gery, RFA and chemotherapy. Further improvements in survival can be expected
in the next decade .
Treatment of other metastases is very dependent on the system ic biology of the
primary tumour, but good results are reported for isolated breast metastases,
neuroendocrine metastases and even melanoma.
Conclusion : Radiofrequency ablation , either operative or percutaneous, is now
well established in the management of a very wide range of liver tumours . Sever
al ongoing RCTs will deliver definitive results in the next 5 years .
Learning Objectives:

1. To demonstrate the clinical role of RFA in the management of malignant dis
ease of the liver.

2. To understand which lesions merit treatment and which do not.

Clinical applications in liver tumors
w.R.~; London/UK

considerations include preoperative evaluation and patient selection , recent evo
Julions in surgical techniques, adjuvant treatments and combined techniques,
quality of life, long term follow-up, treatment of recurrences... The current status
of curative surgical therapy will be briefly presented through examples to "surgi
cally' introduce the following lectures .
Considering palliative treatments , a minimally invasive approach is critical. On
the contrary, when faced with potentially curative treatments , the patient logically
wants the besttechnique(s) to be curative , and the argument that one technique
is less invasive is not acceptable .Credibility of percutaneous ablation techniques
and their long term mastery by interventional radiologists (as opposed to what
happened for some other efficient interventionaltechniques in the past. ..) close
ly depend on our capacity to take over such a ' surgical approach".

Room A

Knossos09:15 -10:00

E' - European Excellence in Education

Smooth running IT systems in digital imaging - The role of the radiologist
and IHE
B.B. Wein ' , C. LoeF, G. Claeys' ; 'Aachen/DE. 2Best/NL. ' Mortsel/BE

Existing medical information systems have to be interconnected to provide a highly
effective solution for the support of medical workflow. However, current experi
ence shows that a smooth exchange of information is seldom achieved and that
more or less severe absence of information flow occurs in different places. launch
ing or even renovating the department of radiology gives you the chance 10intro
duce new systems , which provide the required interoperability.This presentation
will explain how to write a call for tender , how to talk professionally with vendors
and how to make decisions about necessary systems and their configuration. We
are confident about giving you valuable information about how to proceed in im
proving the functionality, economy and efficiency of your department and com
plete hospital.
Learning Objectives :
• How 10 go about improving your department and hospital in terms of func

tionality, economy and efficiency by newly to installed systems and gain stress
reduction for the work with patients and the purchase of new equipment.

SA14
Tumor ablation in abdomen and thorax
Moderator:
A.J. Roche : VillejuiflFR

A-0310

State-of-the-art Symposium

10:30 -12:00
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A-0313 10:30 - 12:00 RoomB
Clinical applications in lung tumors
R. Lencioni; Pisa/IT

Non-small cell lung cancer (NSCLC) is a leading cause of cancer death. The
lungs are also the second most frequent site of metastatic disease, being the
only site of metastases in 20% of cases. In theory, lung tumors are well suited to
RF ablation because the surrounding air in adjacent normal parenchyma pro
vides an insulating effect, thus facilitating energy concentration within the tumor
tissue. To investigate feasibility, safety, and effectiveness of percutaneous RF
ablation of lung malignancies, we designed a research project that included ani
mal and human studies. In the experimental animal study, New Zealand white
rabbits underwent in vivo lung RF ablation and were then sacrificed at incremen
tal time intervals. The procedures were performed in absence of major complica
tions by using a 150-W generator (RITA Medical Systems, Mountain View, CA)
and 15-gauge expandable electrode needles. Histopathology examinations
showed sharply demarcated areas of coagulation necrosis with no intervening
viable cells. In the clinical trials, patients with either NSCLC or metastases small
er than 3 em were enrolled. Lesions had to be placed farther than 1 em from
major blood vessels or airways. Thermal necrosis volumes ranging 3-5 em in
diameter were created through a single needle insertion to ensure at least a 1
em safety margin of ablation all around the tumor. Preliminary clinical results
showed that RF ablation enables successful treatment of lung malignancies with
a high rate of complete responses and acceptable morbidity. Long-term follow-up
data, however, are needed to establish the actual clinical impact of the tech
nique.
Learning Objectives:

1. To describe technique and methodology of RF ablation of lung malignancies.
2. To report findings of experimental animal studies and preliminary results of

human trials.
3. To discuss the possible clinical value of the technique in the therapeutic man

agement of patients with primary and secondary lung tumors.

A-0314
Clinical applications in other tumors (bone, pancreas, adrenal, kidney,
pelvis)
T. de Baare; Villejuif/FR

Radiofrequency (RF) is increasingly used in the liver.The extrahepatic use of RF
is only documented in small series and the place of RF in the oncological strate
gy cannot be precisely defined yet.
However, the kidney is probably the most targeted organ after the liver, and high
success rates have been reported for small peripheral tumors, less than 4 cm.
On the other hand, larger or more centrally located tumors remains a challenge
due to the higher risk of complication, and a lower success rate probably due to
heat sink induced by large vessels from the hilum.
Bone tumors have been RF treated with the intention of causing palliative pain
relief with a decrease of pain by half after 4 weeks. Incidental findings were a
slowing down of tumor progression, therlore questioning the role of RF for com
plete destruction of bone tumors.
The use of RF in adrenals tumors has been reported as possible in a short series
with efficacy in 70% of tumors less than 4 cm.
Only one published study reports per-operative RF for treatment of non surgical
pancreatic tumors in 20 patients with two major complications and 75% biologi
cal response rate.
Pelvic tumor remains a challenging field, however the vicinity of other organs
often limits the use of RF due to the fear of complications by thermal injuries to
healthy organs.
Learning Objectives:

1. To define the potential applications of RF outside the liver.
2. To learn specificities of RF treatment outside the liver.
3. To know the results of preliminary series of RF outside the liver.

Ultrasound

CC 1416
Neck and breast
Moderator:
D.McInerney; Dublin/IE

A-0315
A. Neck (thyroid, parathyroids, lymph nodes)
L. Solbiati, V. Osti, L. Cava; Busto Arsizio/IT

In the last 15 years high frequency Bvmodesonography and colour-power Dop
pler have become the most important and most widely employed imaging modal
ities for the study of the neck, in particular for the thyroid gland, the parathyroid
glands and lymph nodes.
Sonography allows not only the detection, but often also characterization of the
diseases affecting these organs, distinguishing benign from malignant lesions
with high sensitivity and specificity, which could be further improved by the use of
ultrasound contrast agents and harmonic imaging.
Although no single sonographic criterion is specific for the benign or malignant
nature of lesions, the combination of different signs can be very helpful in speed
ing up the diagnostic process.
Fine-needle aspiration biopsy (FNAB) remains the most accurate modality for
the definitive assessment of thyroid gland nodules and of doubtful cases of nodal
disease. In association with clinical findings and serum levels of parathormone,
FNAB has specificity close to 100% for the characterization of parathyroid ade
nomas.
A combined approach with sonography and FNAB is generally highly effective.
Learning Objectives:

1. Using high-frequency ultrasound for detection of neck pathologies.
2. Learn to distinguish benign from malignant lesions using differentiating sana

graphic features and the assessment of different structures.
3. Combining sonography with FNAB for more precise characterization and a

definitive diagnosis.

A-0316
B. Breast
G.Rizzatto;Goriz~aT

The diagnostic role of breast ultrasound (US) has been expanded along with the
improvement of high frequency transducers and digital technology. Pathological
vessels are seen in almost all the nodular tumors, thus improving US sensitivity
for nonpalpable carcinomas.Targeted US screening in dense and complex breasts,
and in high risk patients must be reconsidered. Screening sensitivity is signifi
cantly increased; most of these US detected tumors are small enough to be cur
able.
Accurate US investigations facilitate very conservative and cosmetic surgery
showing the intraductal spread of tumors and their multiple foci more easily than
mammography. But US diagnosis is less sensitive than magnetic resonance
mammography in the evaluation of the real tumoral extent. Ductal branching has
a complex pattern; therefore pathology is better demonstrated by multiplanar
analysis.
US can easily explore nodal chains. An enlarged and round shape and the ab
sence of the echogenic hilum are mostly associated with metastatic disease.
Irregularities in the cortex are also a very sensitive sign. All these findings are
very specific. Sentinel node biopsy may be avoided in over 20% of clinically node
negative patients. New technologies and contrast agents allow perfusional stud
ies that enhance the contrast resolution and might increase the sensitivity of US
for small nodal metastases.
Diagnostic accuracy is still limited in non nodular tumors, radial scar and fibrotic
changes. Integrating palpation, mammography and US guided large biopsies
usually helps in getting specific diagnoses.
Learning Objectives:

1. Understand the key role of an appropriate use of dedicated technologies
2. Learn about the screening and staging possibilities
3. Learn about the use of new contrast agents
4. Assess a more sophisticated and clinical use of breast US
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10:30 - 11:15

E3- European Excellence in Education

Knossos 4. To describe the impact of oncological imaging on patient management.
5. To describe future directions of oncological imaging.

E31420a

How to prepare a case that will be published in
EURORAD

A-0317
R.C. Sigal' , J.-C. Kurdz iel ' , D. Oararnella", A.L. Baer t', R. Passariello";
' Villejuif/FR, ' Luxembourg/LV, ' PisallT, 4Leuven/BE, ' Rome/IT

EURORAD is an educational publ ication (ISSN number:1563-4086) of the Euro
pean Association of Radiology acces sible on Internet (hllp:l lwww.eurorad.org).
At the end of 2002 , more than 1500 cases have been submilled and over 1000
have been published.The peer-review process is organized as to guarantee quality
assurance standards established in scientific journals.
It is impor tant to understand that the peer review aims at gua ranteeing the exact·
ness and the quality of the data presented. But EURORAD is mainly a didact ic
publ icat ion which aims at publishing all kind of cases including simple, didactic
cases , especially for medical studen ts and residents in radiology.To this respect,
EURORAD is dif ferent from a print ed journal which , in most cases, would only
accept very uncommon, original cases. The policy of the Editorial board is to
encourage as many cont ributions as possible, provided that the submilled cases
provide has a teaching value, a valid diagnosis and state-of-the-art imaging doc
uments.
Learning Objectives:

1. To explain how to prepare the content for a EURORAD case
2. To understand the submission and review processes

Oncological imaging has undergone tremendous advances since the adven t of
cros s-sectional imag ing. Modern imag ing , like most of biological science , has
greatly profited from explosive advances in computer technology and revolut ion
ary advances in molecular biology and genetics, and is offering great gains to
Oncology. Imaging is emerg ing as an important adjunct to the clinical assess
ment of cancer, contributing to tumor detection, characterization, staging, treat
ment plann ing and follow -up . Diagnostic imag ing is widen ing its scop e from
anatomy to adding information abou t metabolism and function , with increased
sens itivity, specif icity and decreased invasiveness and minimized cost. Novel
imaging, such as molecular imaging (the in vivo depiction and measurement of
metabolic proc esses at the cellular and molecular levels) , is being developed.
The development of basic molecular biological assay techn iques is providing tools
for beller unde rstanding and treatment of disease processes at a basic level.
Imag ing modalities of the future are biology-centered. At least three modalities
are poised to participate in this revoluti on: magnetic reso nance (MR), positron'
emission tomography (PET) and optical imaging. Imaging algorithms are evolv
ing in response to changes in clinica l treatment approaches, scientif ic discoveries
and technological innovation s. Oncological Imaging will continue to assume even
grea ter importance in basic research and clinical practice, as evidenced by the
applications of molecular biology to imaging. Many questions remain unanswered,
and imp rovements are needed , but great strides in oncological imaging in recent
years promise a bright future , gettin g us one step closer to achieving pat ient
spec ific, risk-ad justed cancer therapy.
Learning Objectives :

1. To understand the evolving role of oncological imaging.
2. To identify the changing pallern of the cancer diagnostic imaging arrnamen

tarium.
3. To report on the increasing role of molecular imaging.

A-0320

Room A

Room A

12:15 -13:15

Presiding :
A. Adam; Londo n/UK
RC. Sigal: Villejuif/FR
8 .M. ter Haar Romeny; Eindhoven/NL

Plenary Session

Awards:

Scientific Exhibition - EURORAD - The Matrix

Emergency Radiology

A-0319

CC 1517
Non traumatic abdominal emergencies (2)
Moderator:
OX Tsetis; Iraklion/GR

14:00 -15:30

B.lmaging and intervention in sepsis
M.J.~; Dublin/IE

A.lmaglng and Intervention in gastrointestinal hemorrhage and Ischemia
J.-1. Bilbao Jaureguizar, A. Martinez-Cuesta. E. Torres Eguia. P. Martlnez
Miravete, I. Vivas Perez, F. Bergaz de Hoyos ; Pamplona/ES

Radiology plays an essential role in gastrointestinal hemorrhage (G-H) and
ischemia (G-I). CT has as high sensitivity as angiography in detecting vascular
occlusions. Moreover, 3D CT-angiography provides additional information for plan
ning therapeutic strategies. A bleed ing source can be detected with CT and MR
and a rapid intravenous bolus of contrast , with rates of less than 0,1 ml/min . An
giography with iodine or CO. has a comparable sens itivity (0.1-0.4 ml/min) but is
superior in detecting indirect signs of the poss ible lesion . Endovascular tech
niques have an important role in G-I either alone or with surgery. In acute G-I
there is a choice between surgical embo lectomy or infusion of fibrinolitics. Pa
tients with chron ic G·I shou ld be treated either with surgical revascularization or
with dilatation and/or stent ing. In G-E hemostasis can be obta ined with emboliza
tion and its indications will depend on the bleeding source and the clin ical situa
tion. Embolization is particularly indicated in hemobilia, in aneurysms or vascular
malformations of the gut, or in cases in which endoscopic techniques fail.
Learning Objectives:

1. To become familiar with the new radiological alternatives (CT and MR) to
ang iography for the detection and characterization of G-H and G-!.

2. To understand the indications for endovascular therapeutic alternatives in G
Hand G-!.

3. To understand that the select ion of the most adequate treatment depends on
the presenting symptoms and meticulous evaluation of the radiological signs.

Cross sectional imaging, and in particular CT, has become the main method of
detecting abdominal collections. Indium labelled white cell scintigraphy and Gal
lium scint igraphy are reserved for those patients in whom there is a high clinical
susp icion of abdominal seps is but CT has been negative. Scintigraphy is also
used in patients with suspe cted vascular graft infections or suspected infected
hip prosthe ses .
Percutaneous abscess dra inage (PAD) has revolutionised the treatment of ab
dominal abscesses over the last 20 years with repeat laparotomy for post-opera
tive abscesses becoming a rare event. Ultrasound or CT guidance can be used
to guide PAD. Choosing an access route that does not cross intervening organs
is of crucial importance to the safe performance of PAD.The Trocar or Seldinger
techn iques can be used with equa l success.The cavity should be asp irated until
dry and irrigated with saline . Repeat imaging after dra inage is helpful to detect
any undrained locules, PAD endpoints includ e patient defervescence, reduction
in white blood cell count and catheter drainage of less than 10 ml per day.
Details regarding PAD in specific abdominal regions are discussed. Success rate
for PAD are high (close to 90%) in most abdominal organs. Slightly lower sue-

Room A

A-0318

Plenary Session

HL3
Marie Curie - Honorary Lecture
Presiding:
N. Gourtsoyiann is; traklion/GR

12:15 -12:45

Oncologic imaging: Defining the signature of a cancer cell
H. Hricak; New York, NY/VS
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cess rates are seen with PAD of pancreatic abscesses and abscesses associat
ed with fistulas (60-85% success rates).
Complications rates lie between 0-10%. Complications can be minimised by en
suring that the patient has broad spectrum antibiotic coverage before drainage,
by carefully planning the access route and by ensuring diligent post-procedure
care by radiology staff.
Learning Objectives:

1. Participants will have a clear understanding of the various imaging tests to
use for abscess diagnosis.

2. Appropriate pre-procedural care, drainage technique and advantages of the
Seldinger versus the Trocar technique will be learned.

3. Participants will also learn how to avoid complications, deal with complica
tions, if they arise and will learn the principles behind draining more compli
cated abscesses.

14:00 -15:30

Ultrasound

CC 1516
Peripheral vessels
Moderator:
N. Liasis; Athens/GR

A-0321

RoomS

A-0323
C. Lower limb venous thrombosis
M. Mantoni; Hel/erup/DK

Diseases of the extremity veins are common. Deep venous thrombosis (DVT) is
clinically the most significant of these disorders because of its associated mor
bidity and mortality. DVT can lead to pulmonary embolism and to postthrombotic
syndrome due to venous insufficiency, and recurrence is not uncommon. The
clinical symptoms of DVT are often nonspecific, and a suspected pulmonary
embolism may be the first sign of a possible thrombosis in an extremity. For these
reasons there is need for a diagnostic procedure that is easy to perform, has a
low in cost, is reliable, causes no side effects, requires no patient cooperation,
and can be performed at the bedside. Essentially all these requirements are sat
isfied by diagnostic ultrasound.
The technique of the examination, and the ultrasound appearence of acute and
chronic DVT will be reviewed, and the diagnostic value of ultrasound scanning in
both symptomatic and asymptomatic patients will be discussed in relation to oth
er diagnostic procedures. Finally a strategy for diagnostic evaluation of these
patients will be suggested.
Learning Objectives:

1. To learn about the technique of deep venous scanning.
2. To become familiar with the difference between acute and chronic deep ve

nous thrombosis.
3. To learn about a strategy to reduce the number of normal examinations in

these patients.

A.lmaging and intervention in acute biliary conditions
Y. Menu, M.-P. Vullierme; Clichy/FR

Imaging is the standard method for the evaluation of emergency bile duct and
gallbladder disease. Imaging may also help to treat the patient. In acute chole
cystitis, the combination of clinical and sonographic data is accurate for diagno
sis, even if the patient is examined by a junior radiologist. CT may be required for
those patients with an unusual presentation such as emphysematous cholecys
titis, perforation or abscess. Acalculous cholecystitis is a challenging problem. It
sometimes requires percutaneous cholecystostomy for diagnostic or treatment
purposes.

EURORAD: ECR 2003 cases presentation
R.C. Sigal', A.L. Baert'; 'Vil/ejuif/FR, 2Leuven/BE

EURORAD is the educational imaging database of the European Association of
Radiology freely available on Internet (http://www.eurorad.org). It contains sever
al hundred clinical cases on all radiological subspecialties.
For ECR 2003, the authors have the possibility to submit a EURORAD case via
ECR 2003 Electronic Abstract Submission System (EASS) (http://www.myecr.org).
The review of cases is being performed by the EURORAD editorial board
The accepted cases will be presented in this session. Then the cases will be
permanently published on www.eurorad.org.
Learning Objectives:

1. To show the clinical cases submitted for ECR 2003.
2. To present the EURORAD editorial workflow.

The list of all cases submitted for publication at ECR 2003 can be found in part D.

A. Carotid arteries
p. Landwehr; Hannover/DE

Ultrasound is the most widespread diagnostic procedure in obstructive disease
of the arteries supplying the brain. The combined non-invasive information on
morphology and function makes duplex ultrasound the procedure of choice in
screening and follow-up of carotid artery disease. This review presentation deals
with all relevant aspects of color duplex ultrasound of the carotids and the verte
bral arteries. After a short introduction into the clinical background and the anat
omy, the paper focusses on aspects of examination technique. In the main part of
the review the relevant ultrasound findings in carotid artery disease are discussed.
The different methods for grading stenoses of the internal carotid artery (hemo
dynamical or morphological approach; using absolute velocities or velocity ra
tios) are explained in detail. Other relevant pathologies like vertebral artery disease,
dissection and aneurysms are briefly mentioned. The clinical value of ultrasound
in the work-up of carotid and vertebral artery disease is discussed in comparison
with other imaging procedures.
Learning Objectives:

1 How to perform color duplex ultrasound of the carotids.
2. About the possibilities and limitations of ultrasound of the carotid and verte

bral arteries.
3. How to quantify carotid artery stenoses.

A-0322
B. Limb arteries
c. Rabbia; Turin/IT

Purpose: To familiarize the participant with the noninvasive methods of evaluat
ing the peripheral arteries with special attention to color-Doppler sonography.
Following introduction of the non invasive methods of investigation of the periph
eral arterial system, their strengths and weaknesses and their relative values
prior to percutaneous interventions or open surgery will be discussed. The com
ponents of the ultrasound examination - gray scale imaging, Doppler interroga
tion and color flow imaging - will be described and the use of each in the diagnosis
of arterial disease will be focused on. Furthermore, the appropriateness of Dop
pler sonography and other non invasive tools in the evaluation of peripheral arte
rial disease will be discussed.
Learning Objectives:

1. To identify the basic anatomical and physiological changes of arterial occlu
sive disease and the resultant effects on flow velocity that allow detection of
stenotic or occluded arterial segments with Doppler sonography.

2. To determine the appropriate utilization of the various methods in the evalu
ation of peripheral arterial occlusive disease.

14:00 -15:30

E3- European Excellence in Education

E3 1520
EURORAD: ECR 2003 cases presentation

A-0324

16:00 - 17:30

Emergency Radiology

CC 1617
Non traumatic abdominal emergencies (3)
Moderator:
S.K. Aggarwal; New Delhi/IN

A-0325

Knossos

Room A
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A-0330

A-0329

PET/CT combined modality imaging (Introduction)
W.A. Kalender; ErlangenlDE

PET has been hailed as the imaging modality of the new millennium. CT has
gone through a remarkable "renaissance" and performance increase in the 1990's
due to the introduction of spiral scanning and of multi-row detector technology.
PETtCT imaging, the combination of the two which has become available recent
ly, combines the advantages of both modalities and appears to offer the potential
for improving diagnostic accuracy in general and sensitivity and specificity in
tumor staging specifically beyond what PET already offers today.Thus it may well
be that PETtCT combined modality imaging will advance to an oncologic one
stop-shop examination for different tumor diagnosis, staging and therapy response
monitoring procedures.
It is the aim of this special focus session to give information about the basic and
the latest developments of the technique and to explore where PETtCT is likely to
take its role in clinical radiology.

Technical issues in PETlCT: Optimizing technical system performance
D.W. Townsend; Pittsburgh, PAiUS

A hardware solution to combined PETtCT scanning was proposed to address the
deficiencies of software registration of images acquired on separate scanners. A
prototype PETtCT scanner was designed at the University of Pittsburgh in col
laboration with CTI PET Systems (Knoxville, Tennessee) and funded by the Na
tional Cancer Institute. The prototype was clinically evaluated for a three-year
period from 1998, and the results highlighted the benefits of routine combined
functional and anatomical imaging in oncology. These benefits include increased
accuracy of diagnosis and staging, unequivocal identification of pathology, and
monitoring of response to therapy. A number of medical imaging equipment ven
dors were sufficiently convinced by the clinical results from the prototype to initi
ate development of their own designs for PETtCT scanners. Tooptimize the design,
decisions were taken on the appropriate level of performance for the imaging
components, the degree of hardware and software integration, the design of the
patient handling system (bed), the software control interface, and the implemen
tation of combined PETtCT protocols. The use ot CT-based attenuation correc
tion for the PET data requires optimization with respect to patient respiration and
the use of intravenous and oral contrast. As these initial designs become more
widely available and PETtCT protocols are established in clinical practice, expe
rience in using combined PETtCT scanners will provide guidelines for the techni
cal specifications of future systems.
Learning Objectives:

1. To define the appropriate level of performance for the PET and CT compo
nents of a combined scanner.

2. To review the degree of integration required for the hardware and software
components.

3. To understand the derivation of CT-based attenuation correction, and the ef
fects of patient respiration and CT contrast media.

4. To review the optimization of whole-body PETtCT protocols.

Roome

A-0328

Special Focus Session

SF16
PETteT combined modality imaging
Moderators:
WA. Kalender; ErlangenlDE
G.K. von Schulthess; ZOrichlCH

16:00 -17:30

Obstruction of the upper urinary tract is common and shows no signs of decreas
ing in incidence. Investigating obstruction requires a knowledge of how the upper
tract functions and how, when normal function is compromised by Obstruction,
imaging will be affected. Radiologists need to define the extent of obstruction, it's
likely duration and whether intervention is needed to relieve the obstruction and
what form that intervention may take. Percutaneous nephrostomy is the most
common interventional therapeutic technique performed and should be available
in any acute hospital. It is not a procedure that is in the sole domain ot uroradiol
ogists. Close co-operation with urologists is essential.
Learning Objectives:

1. Understand the physiology of obstruction.
2. Undertake appropriate investigations remembering that CT is not king.
3. Undertake appropriate interventional procedures to safeguard renal function.
4. Have a good relationship with your urological colleagues and resist the over

tures of gynaecological ones!!!

In patients with acute cholangitis, sonography remains the first step of imaging,
but its diagnostic accuracy is disappointing. This is related to a low sensitivity,
despite a high specificity. CT carries a slightly better sensitivity, and again a high
specificity but the overall accuracy is not sufficient. MR cholangiography and en
dosonography are the best methods for its detection. Both have advantages and
limitations, including cost and availability, but ERCP remains necessary for ther
apeutic purposes, especially stone extraction. In conclusion, the emergency ra
diologist should be able to drive the patient through multiple imaging modalities
in order to make a prompt diagnosis without delay, and be aware of the therapeu
tic options. Cooperation between the radiologist, endoscopist and the surgeon is
important.
Learning Objectives:

1. To understand the mechanism and consequences of bile duct infection.
2. To learn the accuracy of ultrasonography and CT for the diagnosis of acute

cholecystitis and its complications.
3. To know the technique, indications and results of percutaneous cholecysto

stomy.
4. To learn the advantages and limitations of ultrasonography, CT, MR cholang

iography and endosonography for the diagnosis of common bile duct stones.
5. To describe the integrated approach to treatment of acute cholangitis that

includes a radiologist, an endoscopist and a surgeon.

B.lmaging and intervention in acute pancreatic conditions
C. Procacci; Verona/IT

A-0326

A-0327
C.lmaging and intervention in acute urinary conditions
D. Rickards; LondonlUK

Acute pancreatic conditions are common and can be catastrophic; even if there
is a wide range in the severity of the clinical presentations, each can be potential
ly life-threatening. Pancreatic infections, involvement of adjacent organs, struc
tures and spaces by pancreatic diseases and, lastly, vascular complications are
considered as acute pancreatic conditions. The role of radiology in the manage
ment of acute pancreatic conditions is twofold. First of all, the radiologist must
identify the lesion and secondly, once the diagnosis has been made, he must
proceed with a correct therapeutic percutaneous radiological approach whenev
er an interventional procedure is preferable to surgery, or is performed preopera
tively to optimize its results.
Learning Objectives:

1. To become familiar with acute pancreatic conditions.
2. To understand the essential role of radiology and the integration of imaging

and intervention in acute pancreatic conditions.
3. To comprehend the indications for the percutaneous management of pancre

atic infection.

Clinical issues in PETlCT: Optimizing clinical system performance
G.K. von Schulthess; ZOrichlCH

Integrated PETtCT imaging has been successful beyond expectations. While no
major technological issues have surfaced using this new imaging modality, there
are issues specific to this modality, which require attention.

a) physiologic variations between CT and PET data acquisitions potentially caus
ing image misregistration, such as breathing;

b) metal artifacts, mimicking FDG accumulations
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A-0334
B. Small bowel
G.J. Antes; Kemp/en/DE

Purpose : Evaluation of normal and disturbed motility with enteroclysis.
Motility disorders of the gastrointestinal tract , the so called irritable bowel syn
drome are a common medical problem . The small intestine is often involved.
Gastroenterologic function tests are diff icult to perform and to interpret. Enteroc l
ysis offers a simp le test for this complex process of normal and abnormal small
bowel motility.
Technique and interpretation of enteroclysis especially for the evaluation of motil
ity disturbances will be explained.
Learn ing Objectives:

1. Normal: After 300 ml barium at 75 ml/min most of the jejunum is filled and
roughly one third of the recorded loops show contractions.Total transit time
about 10 min.

2. Hypermotility: After 300 ml barium the contrast medium has reached the ce
cum .Transit time about 4 min.

Room E1

Moderator :
EX Mak6; BudapestiHU

A-0333

AbdomInal and Gastrointestinal

RC 1601
Functional disorders of the GI tract

The radiological examination/barium examination of the upper GI tract is used
less often for screening of morpho logic abnormalities. This has been taken su
perceeded by endoscopy. However, the proper performance and interpretation of
an upper GI study is as important as ever. Indeed many patients refuse to under
go endoscopy. Other patients have a normal endoscopic examination but are still
symptomatic. In these patients functional abnormalities may be present. It is usu
ally possible to diagnose such dysfunction with a barium examination. Functional
abnormalities most frequently have symptoms arising from the oral cavity, phar
ynx and oesophagus, i.e., dysphagia. However, abnormal gastric emptying is a
major problem in for instance diabetics.There are a host of iatrogenic abnormal
ities that for proper diagnosis demand swallowing contrast medium and skillful
fluoroscopy and interpretation.The barium examination often has to be custom
tailored to the patient 's clinical history.There is also a need to compare radiolog
ical findings with the patient's symptoms.
Learning Objectives:

1. Present a list of relevant indications for an upper GI study
2. Learn how to properly perform an upper GI study
3. Pinpoint the importance of monitoring function

A. Upper GI tract
O. EtQm:g; Malmo/SE

normal sized metastatic lymph nodes . In the monitoring of tumours CT is unable
to distinguish between vital tumour and tumour remnants representing necrosis,
fibrosis and scar.
PET-scanning with FOG-labelled glucose represents a highly sensitive imaging
technique in the visualization of even very small foci. During antineoplastic treat
ment response can be evaluated earlie r and more precisely than with any other
imaging methods. Drawbacks of PET-scanning include a rather poor visual iza
tion of anatomy. Combining PET and CT in a common fused examination im
proves several aspects of oncology. Early estimates indicate a change in the
staging or treatment of 30% of patients with PET-CT-scanning compared to stand
ard examinations.
The primary results with a PET-CT-scanner system underlines the clin ical impact
in oncology of this combined technique. From a radiological point of view it still
underlines the need for ' stand-alone CT" in the major parts of patients with solid
extra cranial malignant tumours - to detect small pulmonary metastasis, evaluate
equlvocal or false positive PET find ings or confusing normal variants .
Learning Objectives:

1. To understand the clinical use of combined PET·CT exminations.
2. To inform about the potent ials of CT in oncological patients.
3. To point out relative advantages of PET and CT in specific aspect s of stag

ing.

16:00 - 17:30

A-0332
Is there a role left for CT in working up the oncology patient?
K. Oamgaard ; Copenhagen/OK

CT has been the most important technique in oncological imaging for the last
twent y years .This regards the diagnosis and staging of malignant disease, ther
apy field planning in radiation, monitoration of therapeutic response and detec
tion of complications or recurrence. The advantages of CT are evident with
increas ing image quality and rapid 2 and 3D image reconstruction. Drawbacks
include false negative results in the detection of vital tumour tissue in either very
small foci or anatomical normal sized structures - e.g. small bone lesions and

A-0331
PET/CT:The ultimate molecular imaging system in oncology
M. Schwaiger; Munich/DE

Scintigraphic PET imaging excels by high sensitivity to detect picomolar radio
activ ity concentration in tissue . However, targeted imaging using PET tracer ap
proaches requires anatomical correlat ion in order to improve quantitative
measurements by correcting Le. for partial volume effect and to correlate tracer
distribution in comparison to morphological criteria, i.e. viable tissue , scar forma 
tion and tissue boundaries.The introduct ion of PET/CT-scanners allows uniquely
the super imposition of functional and morphological information. Of major inter
est is the application of PET/CT in oncology to define in-vivo tumour biology .
Regional correlation of metabolic and anatom ic signals provides differentiation
of viable tumour islands within a tumour . Based on this information improved
diagnostic and therapeutic strategies can be defined. In addition, processes such
as angiogenesis, apoptosis and specific receptor systems require correlation with
morphology in order to provide 3-dimensional voxel based information about the
distribution of such functional processes. In the area of angiogenesis radiola
belled peptides are available to identify a,~,- i ntegrines which are linked to specif
ic compartments within the tumour. Comparing this information with
high -resolution-CT-imaging may provide insights into distribution of the angio
genetic proce ss. In addition blood flow estimates either by CT-contrast-agents or
tracer approaches may provide the link from signal transduction over physiolog
ical measurements of flow to the morphological del ineation of tumour tissue. It is
expected that the combination of PET/CT will become the standard imaging ap
proach to br idge functional and morphological information not only in tumour
tissue but also in the differentiation of cardiac as well as neuronal function .
Learn ing Objectives:

1. To comprehend the indicati ons for the PET/CT management of oncological
patients.

2. To understand the potential role of molecular imaging .
3. To become familia r with new tracer approaches to visualise molecular tar

gets.

c) imaging protocol which may include in addition to PET. CT unenhanced, dy-
namic enhanced and delayed scans.

Patient studie s have yielded the follow ing insights . Motion is irrelevant in most
settings. Good practice is to acquire the CT initially using tidal breathing or end
expiratory breath holding . PET scann ing should be done after bladder voiding ,
starting from the pelvis up.This minimizes delay between acquisition of pelvic CT
and PET images.
Metal arti facts mimick FOG accumulation and cannot be avoided in patients with
implants.Their importance depends on the size and the metal of the implant.
The scanning protocols can be wisely varied . We use a 40 mAs non-enhanced
20-30 s initial CT, followed by PET emiss ion scann ing. In a growing number of
indications , the PET scan is followed by a dynamic contrast enhanced CT for
better definition of vascular structures. Oral bowel contrast is given at moderate
concentration in almost all patients.
Conclusion: PET/CT will allow a one-stop-shop oncologic examination in all pa
tients with FOG avid tumors: these are bronchial carcinoma, lymphoma, ENT
tumors, colorectal cancer, melanoma, breast cancer, testicular cancer, sarco
mas, tumors of the upper gastrointestinal tract and several others. The notable
except ion is prostatic cancer.
Learning Objectives:

1. Understand key factors causing artifacts, i.e. breathing and other physiolog
ical motions and the presence of metallic implants.

2. Understand issues in selling up approp riate imaging protocols properly inte
grat ing PET and CT dala acquisitions.

3. Maximise diagnostic benefits from this new imaging modal ity by using dis
ease appropriate imaging protocols to provide a oncological one-stop-shop
examination.
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A-0335

A-0337

C. Pelvic floor
A.Z. Ginai; Rotterdam/NL

3. Hypomotility: After 300 ml barium only a few proximal dilated loops are filled,
showing rare or no contractions. The mean transit time is 45 min.

4. Mechanical obstruction: Proximal hypermotility with loss of peristaltic activity
distally with increasing dilatation. Transit times depend on the degree of the
obstruction.

C. Imaging assessment of ACL reconstruction
A. Barile; L'Aquila/IT

The knee after surgical reconstruction of the anterior cruciate ligament (ACL)
may give rise to a variety of problems.
Successful surgery depends on several factors such as patient selection, correct
performance of the surgical procedures (choice of the graft, positioning of the
bony tunnels, fixation of the graft, intercondylar notchplasty, ligamentous strength),
appropriate post-surgical rehabilitation, and observation of the time needed for
allograft incorporation. Failure of surgical reconstruction results in patients com
plaining of pain and/or articular instability, presence of increased articular laxity
or stiffness clinically evaluated.
Three etiological categories of surgical failure can be defined: 1. failure due to
surgical technique; 2. biological failure (unsuccessful incorporation of the graft);
3. new trauma.

Diagnostic imaging is fundamental in the study of the post-op knee and its post
surgical complications. Magnetic resonance (MR) is today considered the best
imaging technique in the study of patients with ACL reconstruction, due to its
multiplanar imaging capabilities and high contrast resolution.
Plain film still remains the first method of approach, because it provides informa
tion on both position and size of femoral and tibial osseous tunnels, as well as
type of fixation chosen (bio absorbable or metal interference screws, buttons,
cramps).
Computed tomography (CT) allows for evaluation of the position and size of the
osseous tunnels, shows the new ligament and provides morphologic and densi
tometric information.
Learning Objectives:

1. To evaluate by means of diagnostic imaging techniques the criteria leading to
a successful ACL reconstruction.

2. To define the main causes of surgical failure.
3. To evaluate possibilities and limitations offered by the different imaging tech

niques and to define their role in the study of ACL reconstruction.
4. To compare the diagnostic reliability of the different techniques versus ar

throscopic second look, which is considered the gold standard.

joint disease. Injuries that penetrate the subchondral bone undergo repair through
formation of fibrocartilage.
There is an increased interest in and demand for imaging cartilage since more
laboratory and clinical research focusses on chondral problems and more pa
tients are treated with various techniques to repair cartilage. These procedures
are most frequently performed in the knee and recently also in the ankle. Autolo
gous chondrocyte implantation is a technique in which a patient's own cartilage
cells are harvested, grown ex-vivo, and reimplanted in a full-thickness articular
surface defect, covered by a periostal patch, In autologous osteochondral trans
plantation osteochondral plugs are harvested from non-load-bearing areas and
transferred into the articular defect. In fresh osteochondral allografting, a piece of
the articular surface, with a thin layer of subchondral bone from a cadaver is
transplanted into a damaged joint. The purpose of this lecture is to review differ
enttechniques for cartilage repair and transplantation, their indications and con
tra-indications and to draw special attention on the specific task of the radiologist
in preoperative planning and postoperative evaluation of patients undergoing these
procedures. The value of plain radiography, CT-scan, arthro-CT scan and MR
imaging, including qualitative and quantitative post-processing techniques, will
be discussed. Normal and pathologic imaging findings after autogenous chondro
cyte implantation and osteochondral auto- or allografting will be demonstrated.
Guidelines for optimal pre- and postoperative evaluation of cartilage will be pro
posed.
Learning Objectives:

After this lecture the attendant should:
• Know what are the different techniques for cartilage repair and transplanta

tion
• Know what are the indications and contra-indications for these techniques
• Know the value of plain radiography, CT-scan, arthro-CT scan and MRI for

evaluation of cartilage repair and transplantation
• Be able to assess cartilage in patients before and after cartilage repair with

the best imaging techniques

A-0338

Room E2

RC 1610
Musculoskeletal

A-0336

16:00 - 17:30

New concepts in the imaging of the knee
Moderator:
K. Bohndorf; Augsburg/DE

A. Meniscallesion: MRI and spiral CT arthrographic correlations
B. vande Berg, F. Lecouvet, B. Maldague, J. Malghem; Brussels/BE

MR imaging depicts physical and chemical alterations of the menisci, ligaments
and cartilage of the knee with a wide range of signal intensity changes (high
contrast resolution). Spiral CT arthrography (SCTA) of the knee performed after
intraarticular injection of iodinated contrast material displays surface changes of
menisci, ligaments and cartilage with a submillimetric spatial resolution (high
spatial resolution). Comparison of both techniques obtained in the same knees
enables better understanding of elementary meniscallesions (meniscal fibrilla
tion, tear, substance loss, separation) and potential complications (displaced
meniscal fragment, meniscal cyst).
Learning Objectives:

1. To review basic principles in interpreting MR and CT images of meniscal
lesions.

2. To emphasize frequency and patterns of displaced meniscaltears.
3. To illustrate limitations of MR and SCTA imaging.

Defecography is used in the examination of pelvic floor abnormalities and anorectal
dysfunction. Pelvic floor abnormalities and particularly anorectal dysfunction can
be evaluated in an objective way by using defecography. We have carried more
than 2500 defecograms at the university of Rotterdam.
Indications for defecography: Some of the common indications for defecography
are: constipation, incontinence, feeling of incomplete evacuation, perineal pain,
feeling of pressure in the perineum, solitary rectal ulcer syndrome.
Patients preparation: No particular preparation is needed.
Contrast media: Rectum: ±200 mlthick barium sulphate suspension(Micropaque
EZEM, polibar)
Anal canal: A thick barium paste is used for coating the anal canal.
Vagina: We use barium sulphate for coating the vagina.
Small bowel: Thin Barium sulphate is given orally to drink 60 to 90 minutes before
defecography particularly in patients in whom an enterocele is suspected.
Defecography seal: We designed and developed a defecography seat in 1989
made of clear perspex. It is easy to fix the seat to the fluoroscopic table.
Technique of examination: The average time needed for examination is 15 min
utes. The examination is carried out in a sitting position.
Video tape recording and spot radiographs are taken. Parameters noted are:
anorectal angle; perineal descent; rectal prolapse; presence of a rectocele and/or
enterocele. The diagnostic value of various measurements is debatable.
Results of our own studies and the examination technique and various abnor
malities will be discussed with examples.
Learning Objectives:

1. Understanding the value and role of defecography in evaluation of pelvic floor
abnormalities.

2. Learn how to perform and interpret defecography.

B.Transplantation of cartilage
K.L.A. Verstraete, W. Huysse; Gent/BE

Articular cartilage has a limited capacity for repair. Injuries of cartilage that do not
penetrate subchondral bone do not heal and usually progress to degenerative
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A-0340
B. Brain infections
A.D. Gouliamos; Athens/GR

The imaging features of the common infections affecting the brain and/or its cov
erings are presented. The most important findings that allow differentiation of
inflammatory lesions from other processes and differences in etiology and im
aging manifestations between neonatal and adult brain infections are reviewed.
Brain infections, usually viral, bacterial, fungal or parasitic may cause focal or
multifocal parenchymal lesions (cerebritis, abscess and granuloma), cystic focal
lesions (cysticercus, echinococcus and cryptococcus) or diffuse parenchymal,
meningeal and ventricular lesions (encephalitis, meningoencephalitis, encepha
lomyelitis, meningitis, ventriculitis and ependymitis).
In acute meningitis imaging studies can be normal. The role of imaging is to
detect possible abnormal meningeal enhancement and monitor complications,
such as empyema, hemorrhagic or ischemic infarcts, ventriculitis and hydroceph
alus.
Imaging of prion diseases, in the sporadic and variant type, is fairly specific.
Neuroimaging permits early detection and accurate anatomic localization of in
flammatory lesions, differentiation from other processes and monitoring therapy
results.
Learning Objectives:

1. Understand how organism type, mode of spread and host response deter
mine the imaging features of brain infections.

2. Identify the imaging features of intracranial infectious and inflammatory dis
eases that allow for early and accurate diagnosis.

3. Describe the results of MR methods (DWI and MRS) that have been applied
to identify purulent fluid (pyogenic brain infections).

A. Spine infections
E.T. Tali; AnkarafTR

Spinal infections can be thought of as a spectrum of disease comprising spond
ylitis, discitis, spondylodiscitis, pyogenic facet arthropathy, epidural infections,
meningitis, polyradiculopathy and myelitis. It is shown that delays in diagnosis
can lead to increased morbidity and mortality. Radiological evaluations have gained
importance in the diagnosis, evaluation, treatment and treatment monitoring of
all the spinal infections.
Conventional radiographs are usually the initial imaging study, the sensitivity and
specificity of plain radiographs are very low.The sensitivity of CT is higher while
it lacks specificity. CT has played a minor role in the diagnosis of very early disc
space infection. MRI is as sensitive, specific and accurate as combined nuclear
medicine studies and the method of choice. Low signal areas and interruption of
the cortical continuity, destruction of the cortical margins are typical on T1WI
whereas high signal of affected areas of the vertebral body and disc is typical on
T2WI. Contrast administration is mandatory, contrast enhancement is the earli
est sign and pathognomonic in the acute inflammatory episode and even subtle
infection then persists to a varying degree for several weeks or months. The out
come of the treatment is infiuenced by the type of infection and by the degree of
neurological compromise before treatment. There is an increasing move away
from surgical intervention towards conservative therapy, percutaneous drainage
of abscess or both. It is therefore critical to monitor treatment response. Spinal
interventional procedures have been performed for the management of spinal
infections.
Learning Objectives:

1. To comprehend the imaging findings of spinal infections in detail.
2. To discuss the differential diagnosis and diagnostic dilemmas.
3. To learn the role of diagnostic and interventional radiology in the diagnosis,

treatment and treatment monitoring of spinal infections.

RoomG

Cardiac

A-0342
A. Applied physics and technique in pediatric cardiovascular MRI
F. Stahlberg: Lund/SE

In order to perform complete and up-to-date cardiovascular MRI (CMRI) investi
gations, an MRI unit with high performance is required. In this lecture, an over
view of hardware and software requirements is given. Requirements regarding
main magnetic field strength, gradient system, RF coil technology and cardiac
synchronization are discussed and pulse sequences and imaging techniques for
cardiac MRI are described. Conventional, fast and ultra-fast sequences suitable
for CMRI are identified and an overview of basic sequences such as spoiled and
steady-state gradient echo (GRE), inversion-recovery (IR) -prepared GRE and
spin-echo (SE) -based sequences is given. A survey of specific techniques such
as "white blood/black blood" techniques, cine imaging, tagging, contrast-enhanced
MRA, quantitative flow imaging using velocity mapping and perfusion imaging is
given with emphasis on pediatric CMRI. Finally, post-processing tools are de
scribed and requirements regarding speed and user-friendliness are discussed.
Learning Objectives:

1. To comprehend the hardware requirements for efficient CMRI.
2. To become familiar with basic pulse sequences used in CMRI.
3. To achieve an understanding of specific techniques used in CMRI.
4. To be able to define essential postprocessing tools for CMRI.

Moderator:
D.Revel; Lyon/FR

RC 1603
The role of MR and cardiac imaging in pediatrics

16:00 -17:30

A-0343
B. MRI of congenital and acquired cardiovascular diseases in children
C. Holmqvist; Lund/SE

Magnetic resonance imaging (MRI) is the complementary non-invasive method
of-choice to echocardiography in evaluation of congenital heart disease (CHD),
avoiding ionizinq radiation, catheterisation or iodinated contrast agents. MRI has
been especially useful in the preoperative evaluation of malformations of the tho
racic aorta and central pulmonary vessels, and in visualization of very complex

A-0341
C.AIDS
M.M. Thurnher; Vienna/AT

Central nervous system (CNS) involvement is an early feature of infection with
the human immunodeficiency virus (HIV). An increased knowledge of the patho
genesis of HIV, the development of sensitive measurements such as viral load
determinations, and the availability of new classes of antiretroviral drugs have
profoundly improved the therapeutic management of HIV infection. The wide
spread implementation of highly active antiretroviral therapy (HAART) has result
ed in a dramatic decrease in AIDS-related morbidity and mortality. While the
incidence of HIV dementia appears to be declining, the prevalence of milder, yet
debilitating, neuropsychological impairments may rise as individuals infected with
HIV live longer. MR has been predominantly utilized for diagnosing and monitor
ing treatment response in complications of HIV-1 infection of brain. In particular,
CNS toxoplasmosis and CNS lymphoma have been major clinical foci for the use
of this technique. The differentiation of these two entities using structural neu
roimaging will be discussed in detail along with recommendations for the use of
other supportive tests. Use of structural imaging in the selling of HIV-dementia
and PML will be related to the benefits in using magnetization transfer imaging
(MTI) for white matter identification and FLAIR sequencing for quantification of
demyelination. Rationales for integrating other neuroradiological techniques, in
cluding MRS, OWl, OTI, SPECT, and PET will be discussed.
Learning Objectives:

1. To recognize patterns of diseases of the CNS in immunocompromised pa
tients based on neuroimaging, in conjuction with clinical findings.

2. To review current indications for advanced MR imaging techniques (DWI,
MRS) now used increasingly for cranial neuroimaging.

3. To develop appropriate imaging algorithms for the evaluation of HIV-positive
patients with cerebral diseases.

Room F2

A-0339

Moderator:
B. G6raj; L6dzlPL

Neuro

RC 1611
Infectious diseases

16:00 - 17:30
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A-0344
C. Pediatric cardiovascular intervention
B. Smevik; Oslo/NO

Cardiovascular interventional techniques in children include a wide variety of
minimally invasive procedures. In addition to more well-known techniques like
balloon atrial septostomy, balloon dilatations of stenotic valves and vessels, place
ment of stents and coils, and extraction of cardiovascular foreign bodies, exam
ples of rare procedures are also given when this may be of educational value.
The technique of percutaneous closure of atrial septal and ventricular septal de
fects will be demonstrated. In our hospital, 45% of all heart catheterisations in
children include some kind of interventional procedure. Indications and possible
complications are described.
Learning Objectives:

1. To understand the role of interventional radiology in cardiovascular disease
in children.

2. To know of the different options in treating anomalous vascular connections
and stenotic areas in valves and vessels.

3. To appreciate possible complications of pediatric cardiovascular interven
tion.

intra-cardiac malformations. Technical advances in MRI now also permit func
tional evaluation of the heart as well as flow information. Contrast-enhanced MRA
(ce-MRA) has been improved and become faster.
New surgical techniques and decreasing postoperative mortality has led to an
increasing number of children being treated for CHD. Many surgical corrections
are carried out as early as possible during infancy. In the majority of infants, MRI
can replace catheterisation in the pre-operative evaluation. In older children, both
pre- or post-operative anatomical evaluation and physiological information can
be obtained by MRI.
MRI/MRA should be considered the examination of choice in all types of paediat
ric vascular investigations, where vessel malformations are suspected, as well
as in acquired conditions, such as a cardlac/perlcardlal mass, vessel occlusion
or stenosis, venous or portal thrombosis etc.
In this lecture, an overview of the most useful imaging techniques for paediatric
cardiovascular MRI (white blood/black blood techniques, cine imaging, ce-MRA)
is presented. The possibilities for functional information including quantitative flow
measurement, even in smaller children, are exemplified. General considerations
and limitations for the morphological and functional techniques are discussed.
Learning Objectives:

1. To learn the basic examination techniques for paediatric cardiovascular MRI
and MRA.

2. To comprehend the indications and applications of cardiovascular MRI in
paediatric radiology.

3. To understand the role of cardiac MRI in paediatric cardiology.

A-0346
B. Combining embolization and interstitial therapy
M. Bezzi; Rome/IT

Large liver tumours that are not amenable to surgical resection are most effec
tively treated when a combination of treatments are employed. TACE is most
effective against encapsulated small HCCs withoutextracapsular invasion whereas
in large HCCs, viable residual tumour cells remain and the tumour frequently
recurs. With radiofrequency ablation, areas of coagulative necrosis that evolve
into fibrosis are created in a core of tissue surrounding the electrode tip owing to
the heat generated by molecular friction. The success rate of RF ablation de
pendson three factors: (a) optimal placement of the needle atthe target area; (b)
the volume of coagulation being largerthan the tumour volume; (c) avoidance of
damage to adjacent normal structures such as hepatic veins and biliary ducts.
The final size of the lesion depends on the total amount of heat deposition, the
thermal conductivity of the tissue, and the heat lost due to convection through
blood flow. Occlusion of the hepatic artery reduces the heat loss and therefore
increases the size of the area of necrosis. In addition a TACE carried out at the
end of the RF ablation may achieve necrosis of satellite lesions that would re
main unaffected by the RF procedure.
Endovascular therapies can also be used in selected cases to treat liver metas
tases in combination with RF ablation. As an example, intrarterial chemotherapy
has been used either before of after RF ablation to downstage the disease or to
control tumour recurrence.
Learning Objectives:

1. To understand the rational of combining endovascular and percutaneous
ablation techniques.

2. To evaluate the results of combined treatment in primary and secondary liver
tumours.

permits dissemination of heat further out into the tumour and increases the area
of coagulation. The use of pronged electrodes is another method of increasing
the size of the treated area.
Thermal ablation is usually carried out under sedation and local anaesthesia
under CT or ultrasound guidance. The electrode is inserted into the lesion and its
position confirmed on appropriate images before treatment begins. Patients are
followed up with contrast-enhanced CT or MRI. Enhancing remaining viable tu
mour is targeted at subsequent treatment sessions.
Percutaneous RF ablation has produced promising results and is becoming a
useful adjunct to surgery and chemotherapy in the management of hepatic neo
plasms.
Learning Objectives:

1. To understand the selection of patients for thermal ablation of liver tumors.
2. To learn the instruments used for radiofrequency ablation and the methods of

guiding the procedure.
3. To learn the methods of folloWing-up patients treated with radiofreqiuency

ablation.

RoomH16:00·17:30

Interventional Radiology A-0347
WS 1609
Percutaneous tumor therapy
Moderator:
M. Biery; Le Kremlin-Bicetre/FR

A-0345
A. Radiofrequency ablation of hepatic tumors: When, how, and where
A. Adam; London/UK

Hepatic resection is the mainstay in the curative management of hepatic mali
gnancies and is considered the only potentially curative therapy for these tu
mours. However, only a minority of patients are eligible for surgical resection.
Percutaneous Ethanol Injection Therapy (PElT) is useful in the treatment of pri
mary hepatocellular carcinoma. However, this method is ineffective for hypovas
cular neoplasms, such as colorectal metastases.
Radiofrequency (RF) ablation is usually employed in patients who are not surgi
cal candidates, who have a small number of intrahepatic tumours smaller the 5
scm in maximum diameter and no evidence of extrahepatic disease. More
extensive disease is sometimes treated for the relief of symptoms.
RF produces thermal coaqulation by producing frictional heat. Cooling the RF
electrode with saline during the ablation procedure prevents charring of the liver
and reduces the impedance of the tissues adjacent to the electrode. In turn, this

C. Beyond the liver: Alternative sites for percutaneous interstitial therapy
J. Tacke; Aachen/DE

Since 1891, when d'Arsonay first desribed the use of radiofrequency current for
the heating of biological tissue, clinical radiofrequency ablation (RFA) experi
enced a tremendous technical development. Today,a variety of probes and gen
erators are available for different indications. Unlike percutaneous liver tumor
ablation, which has tended to become an established alternative to liver surgery,
there is only a limited experience of RFA of extrahepatic tumors.
Renal cell carcinoma, which is the most common malignant tumor of the kidney,
can be treated by percutaneous RFA under certain circumstances. Especially
patients with several tumors (Hippel-Lindau desease) or those with contraindica
tions for open resection may benefit from a percutaneous procedure, and prelim
inary results in small cell renal carcinoma are promising. Data from the literature
suggest that RFA of tumors 4 cm and larger can be combined with transcatheter
embolization. RFA of painful bone metastases may offer a promising palliative
therapy even in the spine and may be successfully combined with stabilizing
techniques like osteoplasty or vertebroplasty.
Primary lung cancer or pulmonary metastases, if not centrally located, may be
treated effectively by percutaneous RFA and results of single centers encourage
further investigation in the field of pulmonary RFA. However, indications for this
innovative technique have to be defined by prospective studies. Rare, but possi
ble indications of percutaneous RFA may include uterine fibroids, adenomas of



A-0348

RC 1608
How to image the neck: A multimodality approach
Moderator:
N. Gritzmann; Salzburg/AT

the thyroid gland or soft tissue tumors. RFA of breast cancer is currently contro
versial but may be a future option.
Learning Objectives:

1. To understand the options of extrahepatic radiofrequency ablation, especial
ly with renal, pulmonary and bone lesions.

2. To give an overview of the literature results and become familiar with prelim
inary indications for extrahepatic RFA.

3. To comprehend possible indications for extrahepatic RFA in the future.

A. Normal anatomy and techniques
R. Hermans; Leuven/BE

The normal radiological anatomy of the neck is reviewed, emphasizing spatial
anatomy as defined by the neck fascial layers. Although the fascias themselves
are not visible in normal situations, such a spatial approach to neck anatomy
gives a method to analyze the images, and allows the building of a differential
diagnosis of diseases unique to each space.
Another point discussed will be the normal anatomy, classification and radiolog
ical appearance of the neck lymph nodes.
Imaging of the neck can be performed using different modalities, including ultra
sonography, CT and MRI. As each modality has advantages and disadvantages,
a well-considered choice, tailored to the individual patient, is necessary to get
cost-efficient results. Furthermore, attention to technical details is essential to
obtain images of sufficient diagnostic quality.
Learning Objectives:

1. To provide a systematic review of neck anatomy from a radiological point of
view, emphasizing spatial anatomy.

2. To become familiar with the relative advantages and disadvantages of the
available imaging modalities for neck imaging.

3. To learn the basic technical requirements for adequate neck imaging.

Room K

A-0351

RC 1612
Genitourinary imaging 2003
Moderator:
C. Fliegel; Rheinfelden/CH

Pediatric

16:00 - 17:30

3. To review the proper indications to the different imaging modalities on the
basis of the specific clinical setting.

A-0350
C. Nodal masses
J.A. Casteliins; Amsterdam/NL

Detection and further analysis of neck nodes can be performed with different
modalities CT, MRI, US and UsgFNAC, which are all significantly more accurate
than palpation for staging of the neck. In patients with larger oropharyngeal and
laryngeal tumors a CT or MRI will be obtained in most cases for imaging size and
extent of the primary tumor. However the accuracy of these modalities may be
too low in many cases to differentiate between benign and malignant metastastic
disease and additional imaging may be needed.
UsgFNAC proves to be a more accurate technique for assessment of the status
of the neck. Ultrasound guided fine needle aspiration cytology has gained popu
larity in staging the clinically NOneck in patients with head and neck carcinomas,
especially in patients in which a wait-and-see policy is considered. On the one
hand it can be used to upstage the NOneck, thus enabling adequate treatment,
on the other hand it can give more certainty that the neck is really free of metas
tases and consequently the clinician may refrain from neck dissection and per
form a strict follow-up.
Learning Objectives:

1. To review imaging criteria of various modalities to differentiate between be
nign and malignant metastatic disease.

2. To become familiar with the potential of various imaging modalities for neck
node imaging.

3. To review the indications of various imaging techniques on the basis of clini
cal questions.

Room I

Head and Neck

16:00·17:30

A-0349
B. Non-nodal masses
R. Maroldi; Brescia/IT

In most non-nodal neck masses imaging is necessary to suggest the proper di
agnosis, rather than to detect the mass. Patient's age, history and symptoms will
dictate the choice of the proper imaging modality. Neck masses in children tend
to be benign; most have a fluid content and can be approached, at first, with US.
In adults, non-nodal and non-thyroidal masses of the neck can be grouped in
inflammatory, vascular, neural, and other neoplastic lesions. Acute inflammatory
neck lesions (cellulitis, abscess) can rapidly spread into the mediastinum or to
wards the skull base. Therefore, these lesions require a precise and prompt as
sessment of their extent, usually achieved by CT. The differentiation of a
non-thyroidal, non-nodal neck mass among vascular, neural and other neoplastic
lesions is a different problem. Generally, the diagnosis is adequately obtained by
combining spatial information (I.e.the anatomic compartment from which the mass
arises) with its intrinsic imaging findings (liquid, solid content, vascularization,
degree of enhancement, margins). Particularly, the epicenter of the mass and the
pattern of adjacent structure displacement play an essential role in the diagnos
tic process. US, CT and MR can be used. Apart from submucosal (pharynx/lar
ynx/oral cavity) lesions, which require cross sectional imaging (CT or MR), US is
generally used for more superficial masses. If a vascular/highly vascularized mass
is suspected on US, angio-MR or multislice CT are indicated. MR better exam
ines lesions that bear potential relationships with the spinal cervical canal, the
skull base or the brachial plexus.
Learning Objectives:

1. To become familiar with the basic patterns of the different neck-space expan
sile lesions.

2. To review the imaging finding of inflammatory, vascular, neural, salivary gland
neck masses.

A. When to use VCU, US, MR, CT, isotope studies, and functional tests
J.-N. Dacher; Rouen/FR

Aim: To define when to use each or several of the above mentioned diagnostic
procedures in the common GU tract diseases.
Imaging strategies: At the end of this lecture, the attendee should be familiar with
the most commonly applied imaging strategies and get an opinion on the follow
ing questions:

postnatal evaluation of a baby who had the prenatal diagnosis of a dilated
kidney: when to perform VCUG in neonates, how to organize US follow-up?
blunt abdominal trauma with hematuria: should CT be performed in all chil
dren? Can Doppler US be sufficient in some cases?
renal tumor: roles of CT and US
congenital obstruction: diuretic renography as a gold standard and the emerg
ing role of MR
infection: when to perform US, VCUG, CT or DMSA? how to predict scar
ring?
voiding dysfunction: how and when to use urodynamics?

It will stress the different meanings of reflux and the possible types of manage
ment. The presented strategies take into account the most recent knowledge as
well as the ALARA principle and a continuous will to decrease both risk and cost.
Conclusion: Strategies in pediatric urology involve many different skills. Even if
not an expert in all fields, any radiologist in charge of children should be aware of
the main benefits and drawbacks of all available investigations.
Learning Objectives:

1. To know how and when to use all procedures available to image the urinary
tract in children.

2. To assess their benefits, risks, limitations and cost.
3. To know the most commonly used strategies in:

postnatal work-up of a prenatally detected dilated kidney
blunt abdominal trauma
renal tumor
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A-0354

B. Clinical experience
U. Baum;Erlangen/DE

A. Basic considerations
M. KachelrieB; Erlangen/DE

Room LIM

Physics in Radiology

16:00·17:30

The use of high resolution multi-slice spiral CT for volume imaging in spiral mode
has led to a new enthusiasm for CT.Although CT examinations constitute only 4
6% of all X-ray examinations in Germany, they cause more than 30% of the expo
sure due to medical X-ray applications. This background has added to the interest
in reducing dose in CT examinations. Dose in multi-slice spiral CT can be re
duced by online tube current modulation by typically 15 to 30%, depending on
the patient shape and the anatomical region scanned. In general, no deteriora
tion of image quality was observed. In some cases the noise pattern was im
proved because streaks along the direction of maximum attenuation were reduced.
Additionally, a new method, the multidimensional adaptive filtering (MAF) tech
nique significantly improves image quality and the diagnostic accuracy as com
pared to the standard reconstruction by reducing noise levels and by removing
noise structures in the images. In clinical studies noise is reduced significantly
for critical regions like the thoracic inlet and the pelvis without any loss of image
sharpness, whereas the image quality of the upper neck or the abdomen re
mained unchanged. The differentiation of anatomical and pathological structures
is enhanced in particular in the supraclavicular regions and the pelvis. Especially
small lymph nodes in the supraclavicular region and perirectal region can be
reliably detected and distinguished from artifacts.
Learning Objectives:

1. Learn about clincal aspects of measurement and reconstrution parameters
on image quality.

Multi-slice spiral CT (MSCT) is the state-of-the-art in CT. Simultaneous acquisi
tion of up to M=16 slices allow a increase in the volume coverage, and scan
speed and/or z-resolution by a factor of 16 as compared to single-slice scanners.
The acquisition of complete anatomical regions within a single breath-hold with
isotropic spatial resolution of S=0.75 mm or below has become a daily routine.
Image quality in the transaxial plane is controlled by reconstruction kernels. Axi
ally, the spiral pitch p=d/MS and the width of the z-filter determine the image
quality; the z-resolution is constant over the complete range of pitch values.
In comparison to single-slice CT dose increases by about 25% with 4-slice scan
ners and 5% with 16-slice scanners for thin slices. This increase is due to penum
bra effects of the axial beam collimation. It becomes negligible for thicker slices
and for an increasing number of slices. The practice of scanning at higher resolu
tion requires an increase in the number of necessary photons per voxel and.
consequently, patient dose. Alternatively, one may accept higher image noise.
New methods for dose reduction are automatic exposure control (AEC) tech
niques that adapt the tube current to the patient shape and multidimensional
adaptive filtering (MAF) that reduces image noise by up to 50% without impairing
spatial resolution.
Dose training programs can simulate various exposure situations (e.g. arbitrary
mAs-values) on individual patient data. This allows minimization of patient dose
by optimizing the scan protocols. Dose calculations programs are available to
automatically compute the individual patient dose for a given exam.
Learning Objectives:

1. Become familiar with the basic principles of MSCT and with the differences
between 1-,4- and 16-slice scanners.

2. Understand dose issues of MSCT and clarify misleading dose statements.
3. Find out about new dose reduction techniques such as AEC and MAF.
4. Learn how to use dose training programs to find the exposure parameters

that optimally meet your personal preferences.
5. Learn about dose calculation tools that compute patient dose values specific

to your MSCT scanner and to your exam.

RC 1613
Image quality and dose in CT: Current practice,
new developments and optimization
Moderator:
W Burkart; Vienna/AT

A-0352

A-0353
C. Renal neoplasms
M. Riccabona; GraziAT

There is a large range of benign and malignant renal neoplasms in childhood,
with nephroblastomatosis and Wilms' tumour being the most frequent and impor
tant entities. This presentation tries to

1. list the most benign, indeterminate and malignant renal tumours that occur
during infancy and childhood

2. briefly describe the characteristics and imaging features of the most impor-
tant entities, with regard to therapy and prognosis

3. discuss the differential diagnosis and potential pitfalls
4. give a brief suggestion for a standardised imaging algorithm
and 5. illustrate the role of imaging during therapy (for monitoring and detection

of complications) and after treatment for follow-up (for spread. recurrencies
and long term sequalae).

Although modern imaging techniques including (amplitude coded) colour Dop
pler sonography, echo-enhanced ultrasound, helical or multidetector CT,and MRI
have significantly improved the role and potential of imaging, the definite diagno
sis on tumour is still established only by histology in some situations, and biopsy
may be mandatory.
Learning Objectives:

1. To learn about the important entities in childhood renal tumours.
2. To deepen the insight into common renal benign and malignant entities such

as angiomyolipomas, Wilms' tumour, or nephroblastomatosis.
3. To learn about imaging features, potential pitfalls, and important differential

diagnoses.
4. To understand the role of imaging in detection, characterisation, staging, pr

eoperative assessment, and follow-up of renal tumours in childhood.
5. To propose a standardised imaging algorithm.

congenital obstruction
UTI and voiding dysfunction

B. Upper urinary tract dilatation in newborns and infants
J.G. Blickman; Nijmegen/NL

The most common cause for a neonatal abdominal mass is hydronephrosis, or
water (fluid) in the kidney. Overall. an underlying ureteropelvic junction (UPJ)
obstruction, posterior urethral valve, and ectopic ureterocele are responsible about
20% of the time. Prune-belly (Eagle-Barrett) syndrome and ureterovesical junc
tion (UVJ) obstruction account for another 20%. However,hydronephrosis is not
only caused by obstruction, however. Vesica ureteral reflux (VUR) makes up the
other 20%, and polyuria and urinary sepsis may also cause dilatation of the uri
nary tracl.
In the neonatal age group, hydronephrosis is often diagnosed prenatally. If the
degree of ureteropelvic dilatation is moderate to severe, it may persist after birth
and necessitate furhter evaluation (by VCUG) in about 50% of neonates. In mild
cases, prenatal hydronephrosis disappears, probably related to the child's emer
gence from the special enviromnent of the uterus (perhaps from gravity or im
proved GFR). Evaluation and follow-up by US are usually sufficient for a month or
two; after such time, a VCUG may be needed to exclude VUR as the underlying
cause.
The characterisation of prenatal hydronephrosis is difficult and not very reliable.
Progressive hydronephrosis is usually caused by an obstruction, varying hydrone
phrosis may be due to VUR.
Look-a-Iikes such as cystic disease, multicystic dysplastic kidney or multilocular
cystic nephroma as well as cystic adrenal lesions will be briefly discussed as
well.
Current imaging strategies current in 2003 will be highlighted for each of the
above.
Learning Objectives:

1. To comprehend the indications for pre and postnatal imaging of the urinary
tracl.

2. To understand the role of imaging in the management of the dilated upper
urinary tract in infants and new-barns.

3. To be able to assist the clinician in effectively and practically developing ther
apeutic intervention if needed.
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2. Learn about the clinical value of dose reduction techniques.

16:00 -17:30 Room N/O

A-0358
C. Benign renal masses
R. Pozzi-Mucelli; TriestellT

Benign renal masses include cystic and tumoral lesions. Only benign renal tu
mors will be considered in this presentation. These tumors are usually asympto
matic and incidentally discovered at surgery, autopsy or during imaging studies
of the abdomen. The main diagnostic problem with benign renal tumors is to
define their nature and to differentiate them from malignant tumors. This is possi
ble with some benign neoplasms but not in all cases. Benign tumors include an
giomyolipoma, adenoma, oncocytoma, muttilocular cystic nephroma and some
very rare lesions (i.e. reninoma, leiomyoma, etc). Imaging modalities show some
distinctive features for angiomyolipomas in most cases. However a spectrum of
findings can be observed with these masses depending on the percentage of
different tissues (fat, muscle, vessels) which can prevent the prospective diagno
sis. Other difficulties can be found in cases of hemorrhage which represent a
complication of large angimyolipoma. No definite imaging features have been
described that allow adenoma to be differentiated from adenocarcinoma. This is
true also for histology, histochemical analysis and electron microscopy. Similar
difficulties occur with oncocytomas, which may only in a few instances exhibit
some specific features. Multilocular cystic nephroma can be diagnosed on the
basis of thin, multiple, low enhancing septae within a cystic mass but the differen
tial diagnosis from a cystic malignant tumor can be difficult. Therefore benign
renal tumors require a precise imaging technique and interpretation since they
present diagnostic difficulties in many cases.
Learning Objectives:

1. Definition of typical features of benign renal tumors.
2. Difficulties in the differential diagnosis from malignant tumors.
3. Imaging findings in order to obtain the differential diagnosis.

Genitourinary

RC 1607
Renal parenchymal tumors
Moderator:
J.A. Jakobsen; OsiolNO

A-0356
A. What is changing in the natural history?
P. Pavlica, L. Barozzi; Bologna/IT

What was once the urologist's tumor has become the radiologist's tumor. New
and improved abdominal imaging modalities have increased the proportion of
renal tumors discovered serendipitously during ultrasound, computed tomogra
phy and magnetic resonance imaging. Newly found morphological and genetic
features of renal epithelial tumors has brought about profound changes in the
classification of these tumors that represent a heterogeneous group of neoplasms
with distinct histopathological, genetic and clinical features, ranging from benign
to high-grade malignant. Most of these renal lesions are low stage and low grade
renal cell carcinomas (RCC)and their incidental detection rate grew from 7% in
1991 to 61% in 2001. New data are reported on the growth and clinical behaviour
of small neoplasms. Little is known of the natural history of RCG, even if the
current standard approach of immediate surgery may need to be reevalutated for
the small incidentally detected lesions. Data analysis indicate that there is a wide
range of growth rates of small lesions and a large percentage is represented by
very slow growing tumors. In elderly patients or those in whom surgery maybe a
risk a watchful waiting approach is clinically and ethically justified, because there
is no threat to the patient's longevity.
Learning Objectives:

1. Learn the changes in the natural history of RCC
2. Compare the epidemiological, clinical and pathological characteristics of in

cidental and symptomatic RCC
3. Experience a new radiological approach to small renal masses
4. Assess the clinical use in the management of incidentally discovered renal

tumors

A-0357

16:00 -17:30

E3- European Excellence in Education

E31620

Interactive image teaching:
Thoracic calcifications
Moderator:
J. Caceres; Barcelona/ES

A-0359

Knossos

B. Indeterminate renal masses
O. Hell~non, J.-M. Correas, D. Eiss; ParislFR

Renal masses include three categories with respect to the size and the gross
architecture of the lesion: indeterminate very small masses; cystic and solid re
nal masses. Characterization of cystic masses relies on the Bosniak's classifica
tion which consists of four categories: benign (category I) and minimally
complicated cysts (II); indeterminate cystic masses (III) including cystic tumors
and complex cysts; cystic RCCs (IV). Among solid masses, CT enables one to
distinguish typical pseudotumors (normal variants); typical large RCCs, typical
fat-containing angiomyolipomas and indeterminate solid renal masses including
atypical renal neoplasms and some inflammatory renal masses. The clinical his
tory and some CT findings may help suggest the histopathological nature of an
indeterminate renal mass especially in certain cases of large oncocytomas, tub
ulopapillary RCCs, chronic or acute inflammatory lesions, renal lymphoma, me
tastasis and multiple hereditary renal neoplasms. With the exception of typical
renal cysts, most renal masses remain indeterminate on US. However, US con
tributes additional diagnostic information for the differential diagnosis of some
renal masses that remain equivocal on CT, including: atypical category III cystic
lesions, solid tumors with poor vascularity and angiomyolipomas with minimal
fat. MR imaging can also be useful to characterize very small cysts and some
complex cystic or pseudo-cystic indeterminate masses. It provides a higher con
trast resolution compared to CT enabling better charaterization of the fluid con
tent of atypical hemorrhagic cysts and to demonstrate a minimal postcontrast
enhancement in solid tumors with poor vascularity (tubulopapillary RCC) or with
in the wall of cystic RGCs.
Learning Objectives:

1. To know the Bosniak classification of cystic renal masses.
2. To know the typical CT appearence of solid renal tumors.
3. To know the significance of indeterminate renal masses.
4. To know the capabilities of CT and the role of US and MRI in their diagnosis.

Thoracic calcifications
J. Caceres" J. Vilar 2 ; 'Barcelona/ES. 2Va/encialES

Images of different types of pleural and pulmonary calcifications accompanied by
rnultiple-cholce questions will be presented. During the workshop, the instructors
will discuss the cases with the audience and will expand the teaching points with
further images and references. At the end of the session attendees will receive a
CD With the answers, additional images, and a list of references.
Learning Objectives:

1. The detection of calcium in a pleural or pulmonary lesion does not necessar
ily guarantee that the lesion is benign.

2. The presence of calcium in pulmonary and pleural lesions does not imply
that such lesions are inactive.

3. Computed tomography is an essential complement to conventional radiogra
phy in the detection and analysis of pleural and pulmonary calcifications.

-----------...IrJ B
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A-0361

A-0360
A.lmaging and intervention in acute arterial conditions
W. Cwikiel; Ann Arbor, MI/US

Methods of imaging and intervention in acute non-traumatic vascular arterial
conditions has changed substantially during recent years. Computer tomography
(CT), magnetic resonance imaging (MRI) angiography, and more recently intra
vascular ultrasonography (IVUS) have to a large extent replaced conventional
diagnostic angiography. An increasing number of patients are treated byendovas
cular interventions and new treatment methods are being evaluated. Technical
development of new equipment and instruments, increasing skill of interventional
radiologists and a better understanding of events following interventions continu
ously improve the results of treatment. Radiological diagnosis and intervention
have important roles in the treatment of acute non-traumatic vascular arterial
conditions.
Learning Objectives:

1. To understand the value of different diagnostic methods in evaluation of pa
tients with non-traumatic vascular emergencies.

2. To describe different interventional treatment methods of patients with non
traumatic vascular emergencies.

B.lmaging and intervention in acute venous occlusion
T. Schmitz-Rode, P. Haage, T. Krings; Aachen/DE

In acute venous occlusion of the lower extremity phlebography is still the refer
ence gold standard. Duplex ultrasound with manual compression is the most sen
sitive and specific noninvasive test. Acute occlusion of the pelvic veins and the
inferior vena cava represents a major risk for PE. Both CT scanning and MR
imaging can accurately diagnose acute pelvic vein or IVC occlusion. MRI is pre
ferred because it is noninvasive, does not require a contrast agent, carries no
exposure to ionizing radiation and is highly accurate. Mechanical thrombectomy
has proven to be a quick and safe treatment modality.
Contrast-enhanced CT is the examination of choice for acute mesenteric vein
occlusion.
Ultrasonography is the primary imaging modality for the diagnosis of upper ex
tremity thrombosis. Computed tomography and magnetic resonance imaging are
in addition helpful to diagnose central chest vein occlusions. Good results have
been obtained by catheter-directed thrombolysis together with balloon angioplasty.
Within the first two weeks, thrombosed dural sinus and cerebral venous vessels
are typically hyperdense on CT compared to brain parenchyma; after 2 weeks
the thrombus will become isodense. MRI work up comprises FLAIR sequence,
diffusion weighted MRI, coronal T1 SE and T2 TSE sequences, a coronal gradi
ent echo and a 3D phase contrast venous angiogram. Anticoagulation therapy is
the treatment of choice.
Acute occlusions of dialysis grafts and fistulae are a frequently encountered com
plication. Imaging should be performed directly by digital subtraction angiogra
phy combined with percutaneous intervention. Percutaneous thrombectomy is
very effective with success and patency rates comparable to surgicalthrombec
tomy.
Learning Objectives:
• Diagnosis and treatment of the most common forms of venous occlusion:
• At the level of the lower extremities
• Pelvic vein and inferior vena cava occlusion
• Mesenteric venous thrombosis
• Upper extremity occlusion
• Acute cerebral vein thrombosis
• Acute venous occlusion of hemodialysis access
• Illustration and comparison of the different imaging options for the diagnosis

of acute venous occlusion
• Assessment of interventional strategies for venous thrombosis treatment in

an emergency selting

A-0364

RoomB

Moderator:
P.Ricci; Rome/IT

A-0363

08:30 - 10:00

Ultrasound

CC 1716
Interventional

B. Drainage under US guidance
T.K. Heimberger; Munich/DE

Typical indications for drainage procedures are localized fluid collections (e.g.
abscesses, hematomas, seromas, effusions, cysts) in all anatomical compart
ments (thorax, abdomen, soft tissue) and obstructions of hollow viscera (e.g.
gallbladder, kidney, urinary bladder). In comparison to other image gUiding tech
niques US has some specific advantages especially useful for guiding interven
tional procedures: excellent narrow-field resolution, perfect freedom of movement,
online control of the interventional instrument under freehand guidance, bed
side usability, and no radiation exposure.
For a sufficient US guided intervention anatomical accessibility and adequate
visualization are absolute requirements that might not be achievable in all cases
(e.g. intercostal access, meteorism). To overcome these limitations other guiding
techniques such as CT or radiography have to be employed.
Learning Objectives:

1. To identify typical indications and potential contraindications for US guided
drainage procedures.

2. To get familiar with the basic techniques, advantages and disadvantages of
freehand US guided interventions.

A. Biopsies
R.C. Olto; Baden/CH

Oross-selectional imaging like CT, US and MR has contributed a great deal to
non-invasive studies of different parenchymal organs and permits evaluation of
pathological changes in all parts of the body. Though these techniques have
reached a very high level of confidence and refinement, it often remains impossi
ble to define whether a focal lesion is benign or malignant.
Therefore, US-guided fine-needle aspiration biopsy (FNA) or core-needle biopsy
(including highspeed- and vacuum-assisted techniques) are essential for a defi
nite diagnosis in many cases. Experience of more than 10,500 interventions of
various organs are presented including small-part punctures; results and techni
cal problems as well as the risks are demonstrated and discussed.
This up-dated presentation should motivate the participants of the course to start
and/or continue their own interventional work, which can be beneficial for the
patient. Moreover, it is of interest to see how often the results of percutaneous
biopsy changes the patient's treatment. This is especially of interest with lympho
ma, pancreatic carcinoma and breast cancer as well as relapsing tumours.
Learning Objectives:

1. To comprehend the indications for US-gUided biopsy.
2. To understand the philosophy and learn the technique of fine-needle-aspira

tion biopsy and core-needle biopsy.
3. Results of biopsies under US- versus CT-guidance and risks.

A-0362
C. Management of occluded hemodialysis shunts and venous access
D. Vorwerk; Ingo/stadtiDE

Shunt thrombosis is a relatively frequent complication of implant grafts but less
common in native fistulas. Both may undergo mechanical recanalization without
thrombolysis. While in native fistulas, simple balloon angioplasty is a very useful
tool for short segment thrombosis, extensive thrombosis in native veins or grafts
require use of different mechanical devices or aspiration catheters. Combinaton
of PTA and mechanical thrombectomy is often required.
In venous access thrombosis, thrombolysis or fibrinous sheath stripping are per
cutanous options before a new venous catheter is placed.
Learning Objectives:

1. Indications for treatment options.
2. To decide on which technique is most useful under particular circumstances.
3. Complication management.

Room A08:30·10:00

Emergency Radiology

CC 1717
Non traumatic vascular emergencies
Moderator:
M. Maynar; Las Palmas de G.C.lES
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A-0365
C.Tissue ablation techniques
W.R. Lees; London/UK

Many different technologies have been developed over the last 15 years for per
cutaneous destruction of tissue. Several such as RF and the laser thermal abla
tion are now well established in clinical practice. Median survival rates of over 36
months are now reported for both colorectalliver metastases and HCC.
A common feature is the use of US guidance, either on its own or with CT, MRI or
laparotomy. Outgassing into the tissue during heating can obscure the US view
and can make it difficult to evaluate the effects of treatment. After these bubbles
have cleared there are then no US features to distinquish dead from vital tissue.
US contrast agents can help, particularly in HCC.
Outside the liver in organs such as the lung, control over the ablation is more
important than the volume of necrosis and more delicate devices such as bipolar
RF electrodes may be used under US guidance. In areas such as the head and
neck and pelvis the need to avoid nerve damage may require additional temper
ature monitoring with MRI or implanted thermometers.
Non-thermal methods of tissue ablation such as PEl are of proven value for the
treatment of HCC and other vascular liver tumours.
Direct injection chemotherapy has not been a great success but may see a reviv
al with gene and viral therapies.
Learning Objectives:

1. Image guided ablation is possible in most tissues.
2. Ultrasound can be used to control most ablations.
3. Experience and training are essential to avoid complications.

08:30·10:00 Room E1

2. To become familiar with the imaging characteristics of systemic splenic dis
orders and their differential diagnosis.

3. To be aware of the splenic complications of systemic disease, detectable by
imaging.

A-0367
B. Vascular pathology of the spleen
A.M.A. De Schepper, EM.H.M. Vanhoenacker, B. Op de Beeck; Antwerp/BE

1. Normal vascular anatomy and variants.
2. Imaging techniques i.e. angiography, MR angiography, CT angiography and

ultrasound.
3. Aneurysm of the splenic artery: incidence, clinical presentation, causes and

predisposing factors, medical imaging and endovascular treatment.
4. Splenic infarction: causes and presentation on medical imaging.
5. Thrombosis of the splenic vein with illustration of different collateral path

ways.
6. Splenic arterio-venous fistula.
7. Splenic hemorrhage in severe pancreatitis and portal hypertension with spe

cial emphasis on splenic sequestration and Gamna-Gandi bodies.
8. Transcatheter embolization and laprascopic splenectomy.
9. Benign and malignant vascular tumors of the spleen.

Learning Objectives:
1. To learn the normal vascular anatomy and venous collateral pathways.
2. To comprehend the indications for medical imaging in direct and indirect vas

cular pathology of the spleen.
3. To understand the etiology and clinical presentation and to recognize the

imaging features of aneurysm, infarction, thrombosis, arterio-venous fistula,
hemorrhage and rare vascular tumors of the spleen.

A-0368
C. Intervention of the spleen
R.F. Dondelinger; Liege/BE

Both vascular and non-vascular interventions are applicable in the spleen. Angi
ographic interventions are mainly arterial embolization procedures of the splenic
artery or its branches. Interruption of arterial flow is indicated in posttraumatic
hemorrhage, pseudoaneurysm, arteriovenous fistula, flow diversion prior to liver
transplantation, and treatment of variceal bleeding in segmental portal hyperten
sion caused by splenic vein occlusion. Splenic tissue devascularization is indi
cated in various medical conditions, including hypersplenism, malignant
hemopathies, idiopathic thrombocytopenic purpura (ITP), and prior to liver trans
plantation in Jehova witness patients, to raise platelet count and avoid blood
transfusion. Strict aseptic technique and antibiotic prophylaxis are necessary.
Embolization in posttraumatic bleeding is the most rewarding procedure, and
usually allows conservative treatment without splenectomy. Embolization for cor
rection of hypersplenism or ITP has a transient effect on platelet count lasting for
several months or years. Classic complications of splenic embolization include:
postembolization syndrome, splenic abscess, peritoneal and/or pleural irritation,
splenic vein thrombosis and delayed splenic rupture. Non-vascular US or CT
guided interventions include percutaneous splenic biopsy and aspiration or drain
age of splenic fluid collections. Percutaneous tissue sampling is mainly indicated
in metastases of a known primary limited to the spleen, and less in primary splenic
tumors. Fluid aspiration or drainage is performed for treatment of pseudocyst,
hydatid cyst or chronic subcapsular hematoma.
Learning Objectives:

1. Learn the differences in indications and technique of arterial splenic emboli
zation performed for interruption of arterial flow or splenic tissue devascular
ization.

2. Be aware of potential complications of splenic interventions, their prevention
and treatment.

113F GmBCD E
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Schematically, systemic diseases with splenic involvement can be classified into
three different groups.
First, the classical collagen vascular disorders involving the spleen like rheuma
toid arthritis and Felty' syndrome, systemic lupus erythematosus, Wegener's gran
ulomatosis, polyarteritis nodosa and miscellaneous rheumatic diseases will be
discussed.
Second, in the storage diseases, splenic dysfunction and anatomical distortion
are the result of deposition of abnormal substances into the reticuloendothelial
system. This group includes lysosomal storage diseases (including Gaucher's
disease and Niemann-Pick disease), Langerhans' cell histiocytosis, amyloidosis
and iron-overload diseases (hemochromatosis and hemosiderosis).
Third, multisystem diseases that can't be classified into the first two groups will
be discussed as separate entities. Emphasis is placed on sarcoidosis, which is
believed to be a qranulomatous inflammation in white pulp areas.
Imaging of splenic involvement of systemic diseases is nonspecific.
The most common encountered features include splenomegaly and solitary or
multiple focal splenic lesions. The differential diagnosis of multiple focal splenic
lesions is extensive and includes infectious disease, lymphoma, non-lymphoma
tous metastases, and systemic diseases, like sarcoidosis.
Rarely, calcifications within the splenic parenchyma are seen in collagen vascu
lar diseases and amyloidosis.
Splenic complications of systemic disease, detectable by imaging are splenic
rupture, splenic infarction and associated malignancies or infections. Longstand
ing disease may result in splenic atrophy (autosplenectomy).
Involvement of the spleen in systemic disease is usually part of multiorgan in
volvement, while isolated involvement of the spleen is very rare.
Associated extrasplenic involvement of systemic disease, like hepatomegaly,
abdominal adenopathy and other abdominal and extraabdominal manifestations
may be helpful in the differential diagnosis.
Learning Objectives:

1. To present a comprehensive overview of the systemic disorders, affecting
the spleen.

RC 1701
Radiology of the spleen and lymphatic system
Moderator:
H. Czembirek; Vienna/AT

A.The spleen in systemic disorders
EM.H.M. Vanhoenacker, A.M.A. De Schepper; Antwerp/BE

A-0366



A-0370
B.The future
T.M. Link; Munich/DE

Bone densitometry measurements are still the standard techniques in the diag
nosis of osteoporosis. They are good tools to determine bone mass, to predict
bone strength and to assess fracture risk; however, limitations, such as the over
lap between patients with osteoporotic fractures and normal controls who have
identical BMD values, have to be noted. There are new diagnostic modalities on
the horizon, which have 3 major objectives:

1. To optimize BMD measurement techniques,
2. To improve the prediction of fracture risk using techniques that also assess

bone structure,
3. To extend bone mass measurements to other imaging modalities.

Quantitative CT techniques have been developed focusing on the volumetric as
sessment of the spine and the proximal femur. DXA (dual energy X-ray absorpti
ometry) analysis tools have also been optimized with increased precision and

A. What's available?
J.E. Adams; Manchester/UK

Bone densitometry has become an important tool in the diagnosis and manage
ment of osteoporosis. The methods available include dual energy X-ray absorpti
ometry (DXA) and quantitative computed tomography (QCT), applied to the axial
and appendicular skeleton. Quantitative ultrasound (QUS) at peripheral sites (usu
ally calcaneus) shows potential for predicting fracture in post-menopausal wom
en, but application in other groups (pre-menopausal women, men, children) is
still not defined; the measurements are temperature dependent and precision is
less good than that of X-ray based methods, which limits its usefulness for mon
itoring change. All the techniques have strengths and limitations, of which users
should be aware. The most widely available method used in clinical practice is
DXA of lumbar spine (L1-4. and proximal femur (total hip); in recent years small
er, less expensive, devices are available for forearm and calcaneus measure
ments. DXA measures integral (cortical and trabecular) bone. BMD measurement
at any site is predictive of fracture risk, but measurement at the specific site
optimises fracture risk prediction. DXA provides an "areal" density in g/cm', and
so is size dependent, a particular problem in growing children and patients in
whom disease has caused small stature. QCT overcomes this problem by provid
ing a true volumetric density (mg/cm'), and measures cortical and trabecular
bone separately. Since trabecular bone is some 8x more metabolically active
than cortical bone, QCT has the potential to be sensitive to monitoring change.
The introduction of spiral and multi-slice 3D QCT improves the precision and
enables application to the hip. The ratio of cortical to trabecular bone varies in
different skeletal sites, so measurements in various sites may provide comple
mentary information in research studies. DXA images must be carefully scruti
nised to ensure no artefacts are present which will falsely elevate or reduce BMD.
For interpretation, appropriate reference data must be available. The WHO defi
nition of osteoporosis (T score below -2.5 is only applicable to DXA spine, hip
and forearm; not to calcaneus nor to QCT and QUS. If monitoring change in BMD
an interval of at least 18-24 months should intervene between measures; a sta
tistically significant change is 2.8x precision (CV%). The lumbar spine is opti
mum for monitoring change. The precision of a long established technique
(metacarpal index MCI measured on hand radiographs) has been improved by
the application of computer analysis methods (active shape models ASM), and
such digital X-ray radiogrammetry (DXR) shows potential for both fracture pre
diction and monitoring change.
Learning Objectives:

1. Appreciate the technical differences between bone density methods, and the
strengths and limitations of each technique.

2. Learn of the artefacts that may cause inaccuracies in measurements.
3. Be aware of interpretation of measurements, and the implications for man

agement of patients.

A-0371

new regions of interest, in particular at the proximal femur. Since osteoporosis is
defined by low bone mass and a deterioration of bone structure, structure analy
sis techniques based on conventional radiographs, computed tomography (CT)
and magnetic resonance imaging (MRI) have also been further developed. Spa
tial resolution of these tomographic techniques is increased, resulting in an opti
mized depiction of trabecular bone architecture. There have been new
developments and studies in the field of quantitative ultrasound, a diagnostic
technique that assesses both bone mass and structure. Recently BMD measure
ments have been extended to other imaging modalities, e.g. DXA technologies
are applied to digital imaging and BMD is obtained from routine spiral and multi
slice CT scans.
Learning Objectives:

1. To present optimized and new techniques in the diagnosis of osteoporosis,
which focus on the assessment of bone mass (BMD).

2. To outline the current status of the non-invasive imaging techniques to ana
lyze trabecular bone structure.

3. To describe routine imaging procedures which provide BMD data.

Room F2
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WS 1711
Cerebro-vascular disorders
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Neuro

Moderator:
A. Goulao; AlmadaiPT

C. Osteoporosis and sport
G. Guglielmi; San Giovanni Rotondo/IT

Since osteoporosis is a skeletal disease characterized by low bone mass and
microarchitectural deterioration, maximizing both bone mass and bone quality
may offer the greatest protection against osteoporosis and fractures. Physical
activity has been recommended as one strategy for improving the mass, bone
mineral density (BMD), and/or the structural competence of bone. As a preven
tion for osteoporotic fracture, physical activity is unique in that it has three differ
ent types of possible benefits. The goal of increased levels of activity in younger
groups is to prevent fractures later in life by increasing peak bone mass, in mid
dle-aged populations to reduce age/menopause related bone loss, and in the
elderly to decrease the incidence of falls by improving strength and coordination.
Numerous cross-sectional and prospective studies in athletes and non athletes
indicate that increased mechanical loading through the application of a resist
ance or increased weight-bearing activity augments bone mass. Osteopenia has
been associated with an increased risk of stress fractures and even non-traumat
ic fracture in athletes and may put the athlete at risk of premature osteoporotic
fractures in later life.
Learning Objectives:

1. To report the role of exercise in improving bone status.
2. To analyze the role of densitometric techniques in evaluating BMD and body

composition.

A. Neuroimaging in the acute phase of stroke
G.J.M. Parker; Manchester/UK

The acute phase of stroke is an important window of opportunity for therapeutic
intervention. Neuroimaging techniques applied at this stage have the potential to
have an impact on the choice of treatment through their sensitivity to changes in
tissue composition and function. It is therefore important to define which imaging
methods can provide significant information that may affect treatment and clini
cal outcome. Some methods are well established in this role - for example the
use of CT in the detection of acute haemorrhage, and the use of diffusion-weight
ed MRI as a highly sensitive indicator of early tissue changes. However, a number
of issues surrounding effective acute stroke imaging remain unresolved. For ex
ample, whilst diffusion-weighted MRI is sensitive to very early tissue changes in
stroke, these changes are often non-specific and may not provide clear indica
tions of long-term tissue damage and therapeutic opportunity. Improved quantifi
cation and combination of diffusion and perfusion imaging have been investigated
as methods for improving the identification of tissues that may respond to therapy
or that may be at risk of adverse response to certain treatments. Similarly, tech-

Room E2
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Moderator:
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niques des igned to be sensitive to altered oxygen extraction or to prior microb
leeds exist , thus providing further possibl e information for treatment decisions.
Learning Objectives:

1. To appreciate the possible pathophysiological insights to be gained from us
ing advanced imaging techniques in acute stroke .

2. To be aware of the remaining uncertai nties surrounding the clinical benefits
of some neuroimaging techniques in acute stroke.

A-0373

08:30·10:00

Cardiac

RC 1703
New developments in cardiac MRI
Mode rator:
S. Dymarkowski; Leuven/BE

RoomG

B. MR angiography of the arterial system
E.-M.B.~; Lund/SE

Intracran ial MRA is usually performed without contrast injection but contrast-en
hanced 3D MRA may be useful for some applications. MRA at high field strengths,
e.g. 3T, allows improved depiction of small vessels due to increased SNR.and
longer T1 relaxation . The long T1 leads to better background suppression and
reduced in-plane saturation effects.
3D time of flight (TOF) MRA is acquired with high resolution within reasonable
scan times and is therefore the primary MRA method for evaluation of the intrac
ranial arteries. It can be used for diagnosis of stenosis or occlusion of the proxi
mal intracranial arteries and for elective evaluat ion of aneurysms larger than
3-5 mm. Contrast-enhanced MRA may offer advantages for the follow-up of an
eurysms treated by coil-occlusion. Intracranial dural art erio-venous fistulas can
be detected but not excluded by MRA.
MAl combined with MRA is the method of choice for the radiolog ical diagnosis of
internal carot id artery dissection. The typical finding is the subintimal clot in the
internal carot id artery, olten just below the skull base, seen on transverse T2
weighted (fast spin echo or FLAIA) in the acute stage and on fat-suppressed T1
weighted images in the subacute stage.Contrast enhanced MAA with a 3D coronal
volume acqu isition has become established as the best MRA technique for the
carotid bifurcations. It is used after screening for carotid stenosis with duplex. If
duplex and MAA are not in agreement, OSA is recommended.
Learning Objectives:

1. Choice of MAA techniques and protocols for intracranial arterial MAA.
2. Clinical indications for MAA of the intracranial arteries.
3. Use and limitations of MRA for evaluation of intracranial aneurysms.
4. Indicat ions for MRA of the extracranial carot ids and choice of MAA tech

niques for different clinical questions.

A-0374
C. MR angiography of the venous system
B. (leliaI; Lund/SE

To confirm or to rule out any pathological obstruction of the intracranial venous
system with a high reliability is very important since an obstruction may have
hazardous effects even if no pathological changes can be seen in conventional
CT or MA images of the brain parenchyma . A "normal " venous MAA ascertains a
continuity of flow along the normal venous pathways . However, it does not ex
clude a partial defect of the vessel lumen.The signal intensity of flowing blood is
in MAA derived from the flow velocity by time-of-flight (TOF) or by phase -contrast
(PC) techn ique.Too Iowa flow velocity may therefore simulate a signal defect of
a thrombus . A congenital stenos is or an atresia of a dural sinus is common and
may simulate a pathologic filling of a sinus at MAA as well as at conventional
catheter angiography.There are other pitfalls of venous MRA as well. Therefore
an MA protocol for examination of the intracranial venous system has to be based
on conventional imaging, which can depict the anatomy and the content of a
vessel. MAA , which depicts physical flow, is primarily valuable as a comparative
check of the conclusions which are based on the conventional images.
Learning Objectives:

1, To know the principles of venous MAA .
2. To be acqua inted with the variety of pitfalls of venous MAA.
3. To comprehend the role of MAA in a protocol for MA examinat ion of the in

tracranial venous system.

A-0375
A. Advanced techniques in cardiac MRI
P.A. Wielopolski; Rotterdam/NL

Although X-ray coronary angiography is still considered the gold standard for the
visualization of the coronary arte ries , recent perceptions revolve around the ac
quis ition of tomographic images to aid in the detection of vulnerable atheroscle
rotic plaques that may lead to an ischemic event. Multi-slice volume computed
tomography (SVCT) and magnetic resonance imaging (MAl) play important roles
in this regard. SVCT has recently proven its potential to demonstrate exquisite
3D corona ry/plaque anatomy with short acquisition times and a simple proce
dure. Nonetheless, screen ing/therapeutic sessions cannot be envisiged due to
harmful ionizing radiation. MAl can provide a more comprehensive setup that
includes morphology, function and coronary artery screening . Nonetheless , di
agnostic outcome of MRI regarding coron ary artery stenosis detection/quantifi
cation has yet to mature. Numerous acqu isition techniques have been assessed
and continually modified with the availability of stronger imag ing gradients and
multi-coil reception hardware to increase reproducibility, sensitivity and specif ici
ty. Parallel MRI acquisition techniques , such as SMASH and SENSE, and MAl
sequence modif ications using steady-state free precession imaging readouts
(SSFP) are currently of key interest to provide enhanced signal-to-noise, con
trast-to-noise and acquisition speed. Intravascular contrast agents have also been
investigated and will soon enter the clinical domain. A new trend towards higher
magnetic field scanners (3 Tesla) has been established hoping to enhance the
signal -to-noise ratios and image quality further.
Learn ing Objectives:

1. MR coronary angiography techn iques and clin ical status.
2. Understand the concept of parallel imaging techniques and steady state free

precession scans (SSFP, balanced FFE,TrueFISP, FIESTA) and their impact
in image quality in coron ary MA l.

3. To discuss further developments in the field that would make it possible for a
more patient friendly examination ,

A-0376
B. Practlcat approach to the assessment of cardiac function with MRI
B.J. Wintersperger; Munich/DE

MAl has been extensively evaluated in terms of accuracy and reproducibility of
cardiac function. Based on its low vaiabil ity and high interstudy and interobserver
reprodu cibility it is accepted as the standard of reference. Compared to achocar
diography and ventriculography it has the benefit of a large field -of-view and of a
three-dimensional approa ch 10 quantify cardiac function without relying on geo
metric assumptions of ventricular shape and contraction.
Standardized reproducible analysis of global cardiac parameters should include
imaging of the cardiac long axes and a stack of short axis views. However, in
order to exactly quant ify card iac volumes temporal resolution of the CINE tech
niques should be at least 50 rns.In addition a certain spatial resolut ion should be
provided. Aecentl y SSFP (Steady State Free Precession ) techniqu es have been
introduced into routine clinical functional imaging leading to improved CNR com
pared to FLASH techniques.
Quantitative assessment of cardiac funct ion should be performed using reliable
commercially available semi-automated software algorithms. In quant ification of
funct ional cardiac parameters exact segmentation of the cavities is necessary,
Using patients individual weight and height comparison to normalized data bas
es can be performed. Even in patients unable to cooperate functional parameters
can now be assessed using triggered or non-triggered real-time multisl ice tech
niques.
Most recently parallel imaging techniques have been introduced into routine car
diac imaging. Although these algorithms will allow for further improvement of tem
poral and spatial resolution , a few limitations have to be considered.
Learning Objectives:

1. To understand the principles of card iac functional analysis with MAl.
2. To learn how to perform quantitative assessment of cardiac function with MAl.
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3. To become familiar with the differences of FLASH and SSFP techniques.
4. To learn how to perform real-time assessment of cardiac function.

A-0377

A-0379
B. Vertebroplasty
D.A. Rufenacht, J.-B. Martin; Geneva/CH

C.Visualization and diagnostic evaluation of the coronary arteries
E. Spuntrup;Aachen/DE

Coronary magnetic resonance angiography (MRA) has been successfully imple
mented for visualization of the proximal and mid portions of the coronary arteries.
However, for clinical assessment of coronary artery disease image quality still
remains to be improved.
Major impediments to coronary MRA include spatial resolution, signal-to-noise
ratio, contrast and motion originating from the cardiac and respiratory cycle. Var
iable strategies on multi vendor platforms have been developed to overcome the
ses limitations. Respiratory motion artifacts can be suppressed using breath-hold
or navigator-gating during free-breathing. Enhanced signal-to-noise ratio, con
trast and improved spatial resolution can be obtained using new k-space sam
pling strategies, intravascular contrast agents or steady state free precession
imaging (also referred to SSFP, Balanced-FFE, TrueFISP, FIESTA).
Currently used sequences and motion artifact reduction techniques will be re
viewed and the clinical value discussed.
Finally, newly developed MR imaging techniques for non-invasive assessment of
the coronary vessel wall and plaque will be presented.
Learning Objectives:

1. Impediments to coronary MRA.
2. Coronary MRA techniques available today.
3. Current clinical value of coronary MRA.
4. Introduction to coronary vessel wall imaging.

08:30·10:00

Interventional Radiology

WS 1709
Skeletal interventions
Moderator:
K.-H. Hauenstein; Rostock/DE

A-0378
A. Percutaneous treatment of spondylodiscitis
G.B. Adam; Hamburg/DE

Room H

Vertebroplasty is a minimally invasive image guided procedure, which allows for
percutaneous treatment of painful lesions of the spine involving mostly the verte
bral body. The treatment consists of a direct puncture of the concerned area
using a 10-15 G needle followed by an injection of bone cement into the weak
ened parts of the vertebral bone. Currently, a modified polymethylacrylate (PMMA)
mixture with a barium sulphate addition is used as implant. The implant injection
is performed under fluoroscopic control and the cement is set to harden within 7
10 min. During the injection, close watch on the draining veins is required to avoid
leakage of cement to reach nearby compartments as the spinal canal or more
often a nerve root foramen where contact with the temporarily heated bone ce
ment (exothermic reaction) may lead to irritations. Leakage also may lead to pul
monary embolism. Low risk leakage into other adjacent structures such as
intervertebral spaces may occur as well. I! leakage accounts for most complica
tions, other risks such as related to allergic reaction to bone cement, procedural
complications related to needle positioning, or anaesthesia may occur as well. To
reduce the risk of leakage, we advocate using the injection of contrast material
prior to the cement injection. In our experience, this shows reliably the areas of
leakage and allows to the operator to adjust the cement viscosity and injection
accordingly. In our experience of about 300 patients treated, the majority of le
sions were oncologic, followed by osteoporosis and vertebral hemangioma. Over
all, vertebroplasty has an immediate and lasting success rate of approximately
90%. Treatment failure may be related to not treating patients at all levels in
volved (multiple lesions) or for pain which can not be treated by vertebroplasty,
such as due to associated degenerative spine lesions or due to retroperitoneal
tumour spread. Complications are seen rarely (overall less than 2%, with higher
incidence in oncological patients).
Learning Objectives:

1. To understand the role of minimally invasive image guided treatment for spine
instability.

2. To comprehend the indications for vertebroplasty.
3. To become familiar with the techniques of direct puncture and PMMA injec

tions.
4. To learn about the risks of vertebroplasty and on how to prevent complica

tions from happening.

A-0380
C. Percutaneous ablation of osteoid osteoma
A.~;Sifasbourg/FR

Spondylosdiscitis is frequently caused by a bacterial infection or tuberculosis. It
occurs more often in the eldery population compared to young adults. In principal
three different therapeutic options exist: conservative treatment with antibiotics
or antituberculous drugs, open surgery with subsequent internal fixation of the
affected segment or by means of percutaneous drainage.
MR imaging is the method of choice for the diagnosis of a spondylodiscitis. It
displays the affected segments and the vertebral disc as well as paravertebral
abscess formation.
Computed tomography allows exact targeting of the abcess cavity within the disk
space and in the paravertebral area.
The abscess can be drained either with a trocar or with the Seldinger technique.
I! no abscess material is aspirated, at least a sample for microbiological analysis
should be obtained. After initial emptying of the abscess cavity, a sinogram should
be performed. to document complete evacuation. Irrigation with saline solution is
required, until the aspirated fluid is sterile. The primary technical success is close
to 100%. If adequately performed, the final success is also very high. The infec
tive agent can be determined in about 70% of cases. The duration of drainage
varies between days and weeks.
In patients with localized spondylodiscitis and paravertebral abscess formation,
percutaneous drainage seems to be an attractive alternative to open surgery.
Patients with vertebral instability and extensive epidural infection, or patients with
acute neurological symptoms should not be considered for the percutaneous
approach.
Learning Objectives:

1. To understand the appropriate indications for percutaneous treatment of
spondylodiscitis.

2. How to perform the procedure under image guidance.
3. To learn the principles of follow-up of perctuaneously treated spondylodis

citis.

Osteoid osteoma is a painful benign tumor with characteristic clinical and radio
logical findings. Many techniques have been proposed to treat osteoid osteoma,
including surgical excision, percutaneous extraction, alcoholization, radiofrequen
cy ablation and Interstitial laser photocoagulation (ILP).
Compared to open surgical resection, percutaneous extraction of the nidus un
der CT guidance allows precise localization of the tumor by CT with removal of a
less amount of bone and hence offers less risk than open surgery. The large size
of the instrument (7-10 mm) may also incur risk of neurologic and vascular injury
in some anatomical regions, particularly in children.
ILP has proven to be effective in 125 of 126 patients (14 spinal lesions) with pain
relief occurring within 1 week of the procedure in most patients. Reflex sympa
thetic dystrophy was the only major complication occurring in one of our patients.
All the 14 spinal osteoid osteomas were successfully treated with no neurologi
cal deficit. The fiber used for delivering the laser energy is flexible and thin and
this can be put into a small caliber needle (18-gauge) with minimal alteration to
the existing structure. The small size of the needle required for accessing the
tumor, no or short hospital stay, quick post-procedural recovery and the lack of
significant complications are major advantages over open or percutaneous sur
gical resection. Osteoid osteomas should be treated by minimally invasive ther
mal ablation techniques, radio-frequency ablation or laser photocoagulation, rather
than surgical or percutaneous resection. Surgical resection should only be per
formed in the very rare cases of percutaneously inaccessible osteoid osteomas.
Learning Objectives:

1. To describe the advantages and limit of percutaneous treatments of osteoid
osteomas.

2. To learn the principles and techniques used by interventional radiologists to
manage osteoid osteomas.

3. To understand that surgical resection should only be performed in the very
rare cases of percutaneously inaccessible osteoid osteomas.
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08:30 • 10:00 Room I A-0383
C, Percutaneous gastrostomy/Gastrojejunostomy
P.J. Haslam: Newcastle/UK

Enteral feeding via gastrostomy/gastrojejunostomy or direct jejunostomy is re
quired by many patients for mid/longterm nutrition.Traditional method s of place
ment have been surg ical and endo scop ic.lnterventional radiologists can perform
these procedures under imaging guidance.
Radiological gastrostomy has several advantages over the endos copic techn ique.
It is possible in the presence of severe oesophageal str ictures. Ther e is no risk of
seed ing head and neck tumours to the gast rostomy tract. The risk of co lonic
transfixion is minimal and it can usually be performed using less sedation with a
co nsequent lower rate of resp iratory complications. A gastrostomy can be rela
tively easily converted to gastrojejunostomy if this becomes more suitable with
the additional advantage of a second port for gastric drainage. The radiological
method allows the primary placement of a button type gastrostomy, which is pre
ferred by most patients. This technique will be demonstrated in detail.
Gastrostomy performed by any technique can also provide useful access to the
duodenum for stenting and has several advantages of the oral route.
Some patients are unsuitable for gastrostomy/gastrojejunostomy placem ent due
to unfavourable anatomy or gastric pathology. Direct jejunostomy can often be
performed in these patients using Ultrasound and screen ing guidance, or CT.
Learn ing Objectives:

1. The advantages of radiologically placed gastrostomy.
2. The technique of one step bullon gastrosto my.
3. How to convert a gastrostomy to gastrojejunostomy.
4 . Gastrostomy insertion for enteral stenting.
5. Diff icult gastrostomies.
6. Direct jejunostomy.
7. Patient follow-up.

Video-Workshops on interventionai Radiology

WS 1718
Abdominal
Moderator :
C.L.Zol/ikofer; Winterthu r/CH

A-0381
A. Radiofrequency ablation of solid organ malignant disease
D.J. !llil.en;Southampton/UK

Radiofrequency thermal ablation has recently evolved into an effective treatment
modality. This Is largely due to ease of use and the ability to obtain reliable spheres
of confluent tissue necrosis of 3-6 cm in 12-15 minutes.
To date most experience has been gathered in the management of hepatocellu
lar carcinoma. Encapsulated hepatomas app ear part icularly suited to interstitial
thermal ablation where surgical resection is often limited by co-morbidity and
dimin ished synthetic liver reserve. Local recurrence has been more of a problem
in the RFA of colorectal metastases. With current technology lesions need to be
few in number « 5 and certainly less than 4 ern in diameter to ensure tumour
eradication . Many workers are now looking at comb ining RFA with neoadjuvant
chemotherapy or pre-treatment embolisation in an allempt to improve outcomes
and extend the scop e of this ablative techn ique.
Radiolog ists will have to be closely involved in pat ient sele ction and in the prob
lemat ic are a of imag ing follow-up. Even given these current limitations there is a
clear role for this form of thermotherapy alongside traditional surgical resection.
Learn ing Objectives:

1. An understanding of radiofrequency abla tion - principles , techniques and
equipm ent - and appropriate case selection.

2. An appreciation of the imaging featur es of RFA lesions and their follow -up
with regards to local recurrence.

3. The place of comb ined procedures and the ir potential role in difficult case
man agement.

A-0382

08:30 -10:00

Pediatric

RC 1712
Musculoskeletal system

RoomK

B. Oesophageal stenting
H.-U.~; Manchester/UK

Dysphag ia resulting from oesophageal carcinoma is a profoundly debilitating
condition . Self-expanding stents are a well-established means of palliation and
have supe rseded other methods. Stents may be placed endoscopically, but fluor
oscopy allows beller assessment of the strict ure and more accurate placement.
Stents are made from stainless steel, nitinol or plast ic and different models are
available with different properties. In the oesophagus covered stents are prefera
ble to unco vered models. Most come pre-loaded and ready to use, are easy to
insert and give immediate relief from dysphagia. The procedure should be done
under conscious sedation and can be performed as a daycase. Routine check
swallows are not necessary.
Adenocarcinoma of the lower oesophagus - a tumour with a rapidly increasing
incidence - necessitat es stent placement across the card ia. Besides increased
migrat ion this causes gastro-oesophageal reflu x in the majority of patie nts, re
sult ing in severe dyspepsia , asp iration and even death. Several stent designs
now inco rporate ant i-reflux valves reduci ng this .
Compli cat ions are rare , however a significant proportion of stents fail necessitat
ing fur the r intervention.Causes include migra tion, bolus obstruction, tumour over
growth or perforation. The commonest re-inte rvent ion is siting of a further stent ,
however newer designs now allow stent repositionin g and removal. Removable
stents also offer the possibility of temporary stenting prior to radical radiotherapy
and ben ign str ictures resistant to other therapy.
The current research base for oesophageal stent ing is still poor, due to small
stud ies , inhomogenous patient cohorts and diff icult ies with follow -up. There is a
need for large collaborative trials with close follow-up by the multi-disciplinary
team.
Learn ing Objectives:

1. To understand indications and limitations of oesophageal stenting.
2. To understand different properties of current stent models and their del ivery

system.
3. To be able to choose a stent suitable for the patient.
4. To learn stenting technique, anticipate difficulties and be able to deal with them.
5. To develop follow-up strategies and research.

Moderator :
A.J. Marcinski; Warsaw/PL

A-0384
A. Perthes' disease and aseptic necrosis of femoral head in adolescents
G.~;Wmrer~udCH

Legg-Calve-Perthes disease or more commonly known as Perthes' disease or
coxa magna is very rare in adolescents.The prognosis is related to the extent of
tho involvement of the femoral head and to the age of the patient at diag nos is.
The long-term results are usually poor , when the disease develops in late child
hood or ado lescence. In these cases osteoarthritis develops. The treatement is
individual on the basis of cl inical and radiological symptoms: age at onset, hip
mobility, extent of femoral head involvement and presen ce or abscence of de
form ities or lateral sublu xat ion of the temoral head .
Learning Objectives:

1. To comp rehend the natural histo ry of Legg -Calve-Perthes Disease
2. Imaging modalities in hip pain especially in Perthes' disease
3. To learn the radiol ogical , scintigraphic and MRI pallerns of Legg-Ca lve-Per

thes disease
4. Flow chart for work up of Legg-Calv9-Perthes disease
5. To be informed about the different classifications of Perthes' disease and

grouping by Catterall

A-0385
B. MR imaging in pediatric and adolescent sports medicine
E. Mengozzi; Bologna/IT; presented by S.J. Eustace; Dublin/IE

The number of children and adol escents involved in organized sports has in
creased dramatically over recent decades , leading to more sports-re lated inju
ries , either as acute or overuse lesions . Acute injuries usually occur in contact
sports, while overuse injuries result from repetitive SUb-maximal musculoskeletal
loading and longlasting microtraumas.
Many contributory factors are the same in children and adolescents as in adults;
however, certain causative factors are unique to young athletes. Among these,
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A-0386
C. Bone tumors and marrow malignancies
V.Soderlund; Stockholm/SE

bone growth is a primary phenomenon responsible for specific sport injuries in
this age group.
Soft tissue injuries are relatively less common in children than in adults. Con
versely, some conditions such as apophysitis and chronic physeal injuries are
unique to childhood, while stress fractures and spondylolysis are unusual
conditions in this age group outside the context of sport.
Although conventional radiographs, skeletal scintigraphy and ultrasonography may
be adequate to diagnose a great variety of sports-related injuries in both adults
and children, MR actually plays a primary role in diagnosis and management
when injury to the physis, the apophysis and the articular cartilage is clinically
suspected but invisible or mismatching on radiographs.
MR imaging of the musculoskeletal system in injuried children and adolescents
requires specific knowledge about the normal appearance of anatomical struc
tures at different ages and can be vastly different than that for adults. Imaging
techniques tailored on patient's age, site of lesion, and clinical presentation are
mandatory in order to obtain appropriate results.
Learning Objectives:

1. To understand the most common sports-related injuries in children and ado
lescents, and analyse their causative factors

2. To assess the value of MR imaging, and to define the diagnostic approach
3. To learn about specific technical parameters and recent developments for

MR imaging in the young athlete

Diagnosis of bone tumours and tumour simulating lesions involves not only infor
mation obtained from radiology, but also from clinical history, cytology and his
topathology. The role of radiology is to detect, diagnose, stage and to provide
biopsy material for morphological and complementary analysis. With modern
imaging (e.g. MRI) sensitivity has increased considerably, yet specificity remains
low. In fact, conventional radiography still offers the highest specificity in the diag
nosis of bone lesions. Considering radiological appearance, i.e. anatomicalloca
tion, type of destruction and tumour matrix, periosteal response, associated soft
tissue component and tumour multiplicity, often (75%) allows the assessment of
a lesion as non-neoplastic, benign or malignant bone tumour. Sometimes a cate
gorical diagnosis can be given. However, radiological findings must be correlated
to clinical features and further evaluation by cytology or histopathology has al
ways to be considered. CT or MRI rarely helps in the assessment of a specific
diagnosis. MRI, however, is superior in the evaluation of tumour extension and
has greatly improved tumour staging. Furthermore, MRI is the only imaging mo
dality that allows direct visualisation of the bone marrow and depicts the compo
sition of normal red and yellow bone marrow composed of varying amounts of fat,
water and protein. A lesion or infiltrating malignancy replaces normal bone mar
row elements, displayed as a loss of fat-signal. However, MR signal intensity
patterns are unspecific and are no reliable means in differentiating benign from
malignant tumours, neither in differentiation of different histotypes of malignant
tumours.
Learning Objectives:

1. To comprehend patient age and peak incidence of specific bone tumours.
2. To understand the multimodal approach in the diagnosis of bone tumours.
3. To learn the basic radiological findings of bone tumours.
4. To learn the basics of MRI of bone marrow.
5. To understand MR findings of bone marrow malignancies.

A-0388

providing all the necessary information for the assessment of endoluminal aneu
rysm repair. For the EUROSTAR registry, CT angiography remains the gold stand
ard for evaluation prior and after stent-graft implantation, regardless of the
acquisition protocol or type of scanner. 3D contrast-enhanced MR angiography
has become competitive with invasive conventional angiography and CT as a
diagnostic modality for the preprocedural work-up for endoluminal treatment of
aortic aneurysms.
Follow-up imaging is directed toward repeated assessment of the aneurysm size,
the detection of endoleaks, and to monitor the structural and positional integrity
of the stent-graft. At present, the imaging modalities best suited to achieve the
above goals are; plain film radiographs; and CT angiography with specialized 3D
reconstruction protocols. Color or power Doppler ultrasound is a useful adjunc
tive modality and ultimately may decrease the required frequency of more expen
sive studies such as CT.
Follow-up imaging may also include MR angiography.With current MR techniques,
the visualization of aortic stent-grafts (Withthe exception of stainless-steel based
devices) is sufficient. There is evidence that MR angiography is superior to CT
angiography in detecting small type 2 endoleaks or for excluding retrograde per
fusion in patients with suspected endotension. The role of diagnostic catheter
angiography is limited to assessment of vascular pathways in equivocal cases or
for suspected endotension.
Learning Objectives:

1. To learn the imaging requirements of preprocedural and follow-up evaluation
of aortic aneurysms.

2. To become familiar with the normal imaging appearance of aortic aneurysms
and stent-grafts.

3. To review the spectrum of imaging findings in failed stent-graft repair, in par
ticular endoleaks.

B. Endovascular treatment ofTAA
P. Otal; Toulouse/FR

Aortic aneurysm is an important cause of cardiovascular mortality in Occidental
countries, and as the population is aging, the incidence of aneurysm is on the
rise. Because of the risks and complications associated with aortic surgery, stent
grafting of the aorta is emerging as a new technique in aneurysms of various
etiologies.
The enthusiastic interest in endo-grafts has lead to the development of a wide
variety of devices. The technical challenges of these stent-grafts include the need
11to be of sufficiently small profile to be delivered by small vessels such as fem
oral arteries 21 be flexible to cross tortuous vessels, 31 to accommodate different
lengths and diameters, and to anchor the devices without migration inside the
aorta. The precise sizing of the device obtained from digital substraction angi
ogram with calibrated catheter and spiral CT with 3D-reconstructions is certainly
one of the most critical points of these endovascular procedures.
The theoretical advantages are multiple: a simple arteriotomy under mild antico
agulation is performed without aortic clamping, which, theoretically, lessens the
risk of major complications. The technique is less invasive than surgery and is
associated with acceptable morbidity and mortality rates. Patients who are par
ticularly likely to benefit include the very elderly population; those with markedly
compromised cardiac, pulmonary, or renal status; and individuals who have pre
viously undergone complex operations on the thoracic aorta.
Learning Objectives:

1. Describe advances in intervention of thoracic aortic aneurysms.
2. To understand technical concepts relating to design and placement
3. Explain endpoints for intervention.

Room LIM08:30 - 10:00

Vascular

RC 1715
Imaging and intervention in aortic aneurysms
Moderator:
P.Rossi; Rome/IT

A-0387
A.lmaging of aneurysms and endoleaks
SA Thurnher; Vienna/AT

Imaging methods form an integral part of every stage of endovascular aortic an
eurysm repair. Single- or multi-slice CT angiography with three-dimensional ren
dering is widely available, easily accessible and is considered to be capable of

A-0389
C. Endovascular treatment of AAA
J. Lammer; Vienna/AT

The incidence of AAA in European adults 60 years and older is 2.5%.
Indications for treatment of AAA are:

• diameter of AAA > 5 em
• growth> 0.5mm/year
• symptomatic aneurysm
• rupture

Specific indications for the endovascular approach are:
• patients> 75 years
• ASA 3 and 4
• increased surgical risk
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A-0390
A.The editor's view
A.L. Baert; Leuven/BE

E31720

How to prepare a manuscript that will be accepted
for publication in "European Radiology"
Moderator:
A.L. Baert; Leuven/BE

C. Statistical methods as related to study design for manuscript preparation
M. Fiebich; Giessen/DE

A-0391

D. How to improve the manuscript so that it gets accepted
T.J. YQg!; Frankfurt a. Main/DE

During the course radiologists will be advised how to improve the design of a
manuscript in order to get it accepted. Major focus is based on the preparation of
designing the abstract as this is important for the whole paper. During the phase
of preparing the manuscript the purpose should be clearly stated and should
focus on the main topic. Special data will be provided on how to prepare a clearly
structured results section and how to emphasize the data obtained via careful
and conclusive selection of relevant images. The discussion section should focus
on ones own data and a comparison with relevant data from other groups in the

A-0393

In most studies in the field of clinical radiology the quality of the study is deter
mined by the choice of the appropriate statistical method. The clinical value of a
study is not only determined by the statistical significance of its results but also
by the study design. The outcome of a study is given by the study itself and can
not be changed by the statistical method applied. The certainty of its results are
indicated by the statistical significance. The design of a study has to be chosen,
to properly fit the statistical method. An overview of methods for statistical analy
sis will be given. The methods for correct collection, analysis, presentation and
interpretation of medical data will be explained. The use of examples will show
potential pitfalls and possibilities to avoid errors in design of studies and evalua
tion of the results.
Learning Objectives:

1. Understand how to determine the best statistical method for your study.
2. Learn how to design a study appropriate to statistical method.
3. Learn how to minimize bias in study design.
4. Understand the meaning of statistical significance.

A-0392

B. How to avoid reinventing the wheel: StUdy design
P. Reimer; Karlsruhe/DE

The idea for a scientific study may appear so unique to us that we do not assume
that others may have had the idea before. During the course we explain how to
search for similar work and how to identify relevant topics. Typical errors in plan
ning a scientific study are to be discussed. We recommend to discuss your re
search plan with experienced colleagues in the field and to conduct a literature
search to obtain an overview of what has been published related to your area of
interest. A definition of study goals and statistically valid study end points should
be the result of a carefully conducted study-planning phase. The purpose or goal
of your study has to be consistent with the methods and material to be used and
the results obtained. The definition of study goals and the reasoning for their
definition is a crucial intellectual step for the coherent appearance of your scien
tific work. A typical problem is that authors may try to cover too much ground and
explain everything they know about a topic within a single manuscript. We recom
mend concentrating on a well-prepared aspect within a certain field with new
information presented to the reader or the audience. This information should be
discussed within the context of the pertinent literature and either the clinical or
scientific relevance of the work should be pointed out. A good study is one in
which a good research question is combined with whatever study design is ap
propriate for answering the question.
Learning Objectives:

1. Learn how to determine the need for a study.
2. Learn how to design and conduct a coherent study.

Many case reports are also too long due to the inclusion of etiology, pathology,
clinical symptoms etc.: of the disease entity, which are easily available in text
books.
Other main reasons why case reports can not be accepted are doubts about
the correct interpretation of the imaging features, poor technical quality of the
illustrations or uncertainty about the histopathological proof of the lesion.
Learning Objectives:

1. To learn how to improve the global structure of manuscripts submitted for
publication in "European Radiology".

2. To learn how to avoid common pitfalls which may decrease the chances for
acceptance of these manuscripts.

Knossos

E3- European Excellence in Education

08:30 - 10:00

This lecture aims to describe and illustrate some common shortcomings or errors
by authors of submitted manuscripts, which may decrease the chances of ac
ceptance for publication in the journal.
Expeditive, expert but fair peer review is one of the main components of the
manuscript editing procedure. In order to guarantee a fair evaluation by the invit
ed referee it is imperative to maximally preserve the anonymity of the authors
and their institution.
However authors may inadvertently reveal their identity by inappropriate selec
tion of the papers referenced in their article. Examples will demonstrate how to
avoid some pitfalls. Furthermore illustrations accompanying the manuscript may
reveal the name of the institute due to inattention or negligence of the authors or
their secretarial staff.
Other main problems that may lead to manuscript rejection are related to a faulty
or deficient general structure of the manuscript.
In this respect it needs to be stressed that the authors shouid carefully follow the
guidelines for manuscript preparation, as outlined in the journal.
Moreover authors of original research papers frequently fail to clearly separate
the different sections: material and methods, results, discussion by putting data
or considerations in one section that clearly belong into a different one.
In many papers the discussion section is not concise and precise enough and
authors fail to critically compare their own findings with relevant work, already
available in the literature.
Approval by the ethics committee of the institution of any experimental or clinical
studies that may cause harm to the patients is imperative for a paper to be con
sidered for publication.
Concerning case reports it is important to notice that the paper should really
focus narrowly on the specific new and not yet reported aspects of the individual
case that is reported. Case reports, even if they are well written, well researched
and well presented may risk being rejected because substantial and relevant
innovative findings are absent.

Imaging: Contrast enhanced spiral CT with MPR or MIP reconstruction is the
most important examination before stentgraft implantation.
Technique: Stentgrafts have a self expandable stent structure covered by an ul
trathin polyester or ePTFE fabric. The stentgraft is advanced through the iliac
arteries under fluoroscopic control and placed below the renal arteries. Suprare
nal fixation of the uncovered part of stentgrafts usually does not cause renal
artery thrombosis or embolization.
Results: The largest database is the Eurostar registry. At completion angiogra
phy endoleaks were demonstrated in 15-20%. Technical successful stent graft
placement was achieved in 98%. Conversion to open surgery was required in1.6%.
In-hospital mortality rate was 2.1%. Freedom from persistent endoleaks was 96%,
92%, 91%, 89%, and 89% at 1 and 6 month, 1,3, and 5 years, respectively. Stent
graft kinking (sometimes with thrombosis of an iliac limb) was observed in up to
10%, migration in 5%.
Classification of endoleaks:
Type 1: perfusion through the proximal (infrarenal) or distal (iliac) anastomosis
Type 2: retrograde perfusion through branch vessels (lumbar arteries, IMA)
Type 3: midgraft leak due to disintegration of the stentgraft
Type 4: fabric porosity
Type 5: endotension
Learning Objectives:

1. Discussion of clinical and anatomical indications and contra-indications for
endovascular treatment of AAA.

2. Description of technique of stentgraft implantation.
3. Description of treatment of endoleaks.
4. Presentation of long-term results.
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A-0395
B. Non traumatic abdominal emergencies
H.M.L. Carty; Liverpool/UK

literature. Tips and tricks will be provided on how to select the references with
regard to possible reviewers and how to think of relevant proofs.
Conclusion: Preparation and the final acceptance of a scientific paper in a well
known journal of radiology is a stimulating challenge in an academic radiologist's
life.
Learning Objectives:

1. To provide ideas how to improve a manuscript for acceptance in a journal
such as "European Radiology".

2.To define new aspects for preparing the data and a complete manuscript.

A. Neurological emergencies
E.M. Phelan; Dublin/IE

Children presenting with acute encephalopathy constitute the majority of emer
gencies which require CNS imaging. Acute encephalopathy can be caused by a
primary pathology arising either within or outside the CNS. Common causes in
clude hypoxic-ischaemic injury, infection, para-infectious encephalomyelitis
(ADEM), toxic and metabolic conditions, seizure disorders, vascular abnormali
ties, drug therapy and non-accidental trauma (NAI).
Conditions specific to children and those which differ in their appearance and
outcome compared to adults will be discussed. Emphasis will be placed on
conditions where the imaging has a major impact on diagnosis and/or outcome,
l.e., hypoxic-ischaemic injury, acute infection, ADEM, NAI, vascular disorders,
including venous sinus thrombosis, and some metabolic diseases.
Learning Objectives:

1. List the neurological conditions causing encephalopathy in childhood.
2. Present the imaging features and differential diagnosis of these conditions

with emphasis on patterns of disease which differ in children compared with
adults.

3. Discuss the imaging features which may help both diagnosis and prognosis
in these children.

RoomS

A-0397

SA18
State-of-the-Art Symposium

Imaging bone marrow
Moderator:
M.F. Reiser; Munich/DE

10:30·12:00

Imaging bone marrow (Introduction)
M.F. Reiser; Munich/DE

A-0396
C.Thoracic emergencies
L. Breysem;Leuven/BE

Emergencies always require rapid diagnosis and an urgent or semi-urgent med
ical, interventional or surgical action. In most cases radiology plays an essential
role in making an accurate diagnosis. Reviewing the causes of acute respiratory
pathology in the different pediatric age groups, we thought it could be interesting
to divide the pathologies in two main parts: one part concerns pathologies involv
ing the airflow and the other part concerns pathology affecting the pulmonary
parenchyma. We appreciate however that both conditions can occur concommi
tantly. The esophagus is another anatomical structure in the thorax that can be
responsible for acute pathology in children.
Acute pathology predominantly involving airflow can be intrinsic and/or extrinsic,
affecting the upper airways, trachea, main and segmental bronchi and the small
airways. Acute lung pathology can be congenital, infectious or less frequently in
children tumoral or traumatic. Pleural pathology and cardiac emergencies are
also discussed. Acute esophageal pathology is discussed briefly.
Learning Objectives:

1. The reason why thoracic pathology becomes urgent.
2. Review of thoracic emergencies in the pedatrlc age group.
3. Imaging of thoracic emergencies: indications, semeiology and technique.

With plain radiography alterations of the bone marrow are only detected, when
trabecular or cortical bone is destroyed or when major calcifications and ossifica
tions are present. However, destruction of trabecular bone is not detected at an
early phase. Alteration of the bone marrow involving the soft tissue component
(hematopoietic or fatty marrow) can not be directly visualized with plain radiogra
phy. Computerized tomography has superior soft tissue contrast. Replacement of
the normal bone marrow by other soft tissue components is only detected within
the fatty marrow. Due to it's high sensitivity in the delineation of osseous struc
tures or calcifications, CT enable precise detection of trabecular destruction.
Magnetic resonance imaging has unique capabilities in the visualization of both
normal and pathological bone marrow. It allows for the differentiation of hemat
opoietic and fatty marrow and the natural history of bone marrow conversion can
be monitored with MRI. T1-weighted spin echo sequences as well as fat satura
tion techniques are the most useful.
Various pathological conditions, such as neoplastic involvement, hematological
disorders, bone contusions, stress reactions, infection and bone infarcts as well
as aseptic necroses can be diagnosed at an early stage utilizing MRI.
In this state-of-the-art symposium, basic principals of bone marrow imaging as
well as characteristic findings in the most important bone marrow disorders will
be discussed.
Learning Objectives:

1. To elucidate the normal appearance, variations and impact of MRI imaging
parameters for bone marrow diagnosis

2. To inform the audience about the detection and characterization of bone
marrow involvement in malignant disorders and

3. To describe the patterns and findings in bone marrow edema and inflamma
tory lesions.

A-0398
Imaging of the bone marrow: MRI techniques, normal appearance, and
variations
B. vande Berg, F. Lecouvet, B. Maldague, J. Malghem; Brussels/BE

MR imaging of normal bone marrow
1. Normal marrow

Room A

A-0394

Pediatric emergencies
Moderator:
U.If.Willi; Ziirich/CH

Emergency Radiology

CC 1817

10:30·12:00

Presentation with acute abdominal pain or abdominal symptopathology is a very
common cause of childhood presentation to hospital. The causes are dependent
in part on the age of the child, in part on the presence of previous surgery, and
can be divided into those that relate to congenital abnormalities at whatever age
they present, acquired disease and infection.
Children are often poor historians, particularly young children, and therefore the
clinical examination and the laboratory investigations are important in helping
one to come to a diagnosis.
Primary imaging of abdominal emergencies in childhood include a radiograph of
the abdomen, followed by ultrasound. Further imaging depends on the results of
these. An ordered review of the abdominal radiograph is important if one is not to
miss salient features on X-ray. Practitioners should be competent with abdominal
ultrasound in children and know where to seek the causes of disease, as these
are different to those in adults. Familiarity with the likely causes is important.
The three commonest causes of acute abdominal pain in childhood are, in young
infants, intussusception, appendicitis and mesenteric adenitis. In older children,
one would include, in addition, inflammatory bowel disease and ovarian patholo
gy.
Learning Objectives:

1. To refresh ones knowledge of causes, other than trauma, of abdominal emer
gencies in children.

2. To develop an ordered approach to imaging.
3. To appreciate the differences between children and adults.
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as bone bruising is dictated by the mechanism, being globular following impac
tion, focal followinq distraction and linear following shear injuries.
Tumorigenic edema is thought to reflect tumor induced bone destruction and dis
organisation.
Vasogenic or hyperemic oedema is thought to reflect increased fluid delivery to
marrow spaces as a result of precapillary dilatation induced by inflammatory
mediators as occurs in bone infection.
Congestive marrow oedema is thought to reflect impaired exil of fluid from the
marrow capillary bed as a result of capillary venous thrombosis or cellular swell
ing and packing. This form is identified following avascular necrosis and possibly
transient osteoporosis.
Learning Objectives:

1. To improve interpretation of MR images in bone edema and inflammation.
2. To understand the mechanisms leading to the formation of bone oedema.
3. To recognise the differing pallerns of traumatic bone oedema by the mecha

nism.

The bones contain almost exclusively (yellow marrow) or a large amount of
adipocytes (red marrow). The Tl-W 5E sequence, that best reflects altera
tion in the proportion of medullary fat that varies during growth (conversion)
and in lesions, is the sequence of choice for the assessment of bone marrow.

2. Normal variants in red marrow
High 51 area on Tl-WI: focal fally conversion, healed marrow lesion.
High 51area on Tl. and T2-WI: vertebral hemangioma [importance of Tl-WI
for DO with lesions].
Focal moderate low 51area on Tl and T2-WI: area of more cellular red mar
row.
Diffuse low 51 on Tl and T2-WI: hyperplasia of hematopoietic marrow. Fre
quent in middle-aged women; idiopathic or associated with mild anemia, obes
ity or chronic infection.

3. Hypercellular or infiltrated red marrow?
An area of hypercellular but normal red marrow generally shows moderate de
crease in 51 on Tl-WI, may contain residual fat, shows low 51 on T2-WI and
intermediate 51on F5 T2-WI, shows discrete or no enhancement after gad injec
tion on T1-WI.
The trabecular and cortical bone (CT imaging) should be preserved and follow
up MR shows no change. FOG-PET of hypercellular red marrow may be normal
or abnormal. Biopsy is occasionally mandatory.
Learning Objectives:

1. To become familiar with the MR appearance of the normal bone marrow.
2. To present normal variations in marrow appearance.
3. To discuss techniques that enable differentiation between normal and abnor

mal marrow.

10:30 -11:15

E3- European Excellence in Education

E31820a

Tips and tricks to search for and to download
references from electronic libraries

Knossos

-----------------mB

A-0399
Detection and characterization of bone marrow manifestations in malignant
disorders
A. !t!YI; Munich/DE

With MRI, direct assessment of bone marrow composition and bone marrow dis
orders is possible. MRI has proved to be more sensitive than X-ray, CT and scin
tigraphy in the detection of neoplastic involvement. However specificity is low and
relies on morphological features. In general two major alterations of bone marrow
can be found: Focal areas of altered signal intensity or homogeneous diffuse
changes of bone marrow. Metastases usually occur as focal hypointensities on
Tl-w SE images and increased signal on fat-suppressed images. However, se
verely osteoblastic metastases can exhibit low signal intensity on Tl-w SE imag
es as well as on T2-w SE images. Homogeneous diffuse malignant infiltration
can be difficult to detect since surrounding normal marrow with its high signal
intensity is missing. Only a homogeneous reduction of signal intensity on Tl-w
SE images and/or increase of signal intensity on fat-suppressed images (e.g.
STIR) can be noted. In those circumstances, calculation of contrast uptake is
useful. An uptake exceeding 40% in adults (> 35 years) is highly suspicious for
malignant infiltration. Differential diagnoses for homogeneous reduction of signal
intensity on Tl-w SE images include diffuse neoplastic infiltration (e.g. multiple
myeloma), chronic myeloproliferative disorders (polycythemia vera, chronic mye
lotic leukaemia, osteomyelofibrosis/sclerosis, thrombocythemia) and reactive bone
marrow stimulation (sepsis, spondylodiscitis). Another important issue is the dif
ferentiation of acute osteoporotic fractures with severe edema from neoplastic
vertebral fractures. With diffusion-weighted imaging (OWl) the specificity of MRI
can be improved. Acute osteoporotic fractures show hypo- isointense signal, while
neoplastic fractures demonstrate hyperintensity.
Learning Objectives:

1. To learn the two major types of neoplastic involvement.
2. To understand, how contrast material can improve the detection of diffuse

infiltration.
3. To know the differential diagnoses of focal and diffuse infiltration.
4. To differentiate between acute osteoporotic and neoplastic fractures.

A-0400
Bone marrow edema and inflammation
S.J. Eustace; Dublin/IE

This session will review the causes of bone oedema and inflammation by the
mechanism, into traumatic, tumorigenic, congestive and hyperemic forms. In each
case, attempts will be made to review the pathomechanics and present appropri
ate illustrative cases.
Traumatic bone edema is thought to relate to internal trabecular microtrauma
with secondary capillary haemmorrhage. The pattern of bone edema described

A-0401
Tips and tricks to search for and to download references from electronic
libraries
p. Reimer, Z. Puskas; Karlsruhe/DE

The tremendous number of scientific journals and published articles is overwhelm
ing. When planning a study researchers may want to obtain an overview of the
specific literature related to their topic in order to identify key manuscripts, lead
ing authors, and current trends. With today's IT technology it is quite convenient
to look at electronic libraries such as medline, DIMDI or NLM/PubMed. State-of
the-art library software such as Reference Manager or EndNote are available to
search within the field you want to explore and to download electronic informa
tion into your electronic library including abstracts. Some journals provide down
loads of complete articles.
The participants of this course shall learn access to electronic libraries via the
internet and to search within the field they want to explore. The effective use of
key words in order to obtain a solid overview will be explained. Commercially
available library software will be demonstrated and the download of citations,
abstracts, or even entire manuscripts will be explained. The references used within
a manuscript may be organized electronically without the need for cumbersome
manual corrections or changes. This course may provide a beller understanding
of the various tools to obtain an overview of the pertinent literature in a certain
field of interest.
Learning Objectives:

1. Electronic libraries may be accessed to perform an online literature search.
2. Commercially available library software is very effective in organizing litera

ture.
3. Citations, abstracts, and even a full text may be downloaded and implement

ed into manuscripts.
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8-0002 08:39

Contrast-enhanced MR imaging of the pancreas using mangafodipir
trisodium (Mn-DPDP)
P Boraschi, R. Gigoni, M. Femia, M.C. Cossu, F. Falaschi; PisailT

Purpose: To evaluate mangafodipir trisodium-enhanced MR imaging in the de
tection and characterization of focal pancreatic lesions.
Materials and Methods: Fifteen patients with suspected malignant pancreatic
disease and five normal subjects underwent MRI at 1.5T unit (Signa, GE Medical
Systems) using a phased array coil. Precontrast axial fast SE T2wfat-saturated
and coronal breath-hold, thin/thick-slab, single-shot T2 w sequences were first
obtained. T1 w fat-suppressed breath-hold GRE (SPGR/80) images were per
formed before and alter intravenous administration of 0.5-ml/Kg body weight of
mangafodipir trisodium (Mn-DPDP; Teslascan; Amersham Health). The following
parameters were evaluated in consensus by two observers for all pre- and post
contrast MR images: delineation of the pancreas and the lesion; lesion intensity
compared with normal pancreas parenchyma; confidence in diagnosis. Imaging
results were correlated with surgery, laparoscopy, biopsy and/or follow-up.
Results: Focal lesions were present in 14 patients (cancer, n=7; focal pancreati
tis, n=4; neuroendocrine tumor, n=1; other, n=2); the remaining patients showed
no pathological findings. Qualitative image analysis showed a slightly, but signif
icant improvement of Mn-DPDP enhanced MRI in delineation of the pancreatic
parenchyma as well as pancreatic focal lesions (p < 0.05). All seven pancreatic
cancers showed a lesser degree of enhancement than the normal pancreatic
tissue, whereas marked uptake of Mn-DPDP was present in a neuroendocrine
tumor. The level of confidence in the diagnosis of focal pancreatic lesion was
significantly increased by administration of Mn-DPDP.
Conclusion: Our preliminary results suggest that contrast-enhanced MRI with
Mn-DPDP may have the potential to improve the detection and characterization
of focal pancreatic disease.

8-0001 08:30

Computed tomographic cholangio-pancreatography (CTCP).lnitial results
from multislice CT with 3D volume rendering
A.J. Megibow', S. Yusuf', J.E. Jacobs'; 'New York, NY/US, 2Lydon/UK

Pupose: Investigate the ability of 3D multislice CT (MSCT) to evaluate the pan
creatic ducts.
Materials and Methods: 100 consecutive patients (ages 21-89, median=64) re
ferred for MSCT with a clinical suspicion of pancreatico-biliary disease were eval
uated. Images were acquired using a 4*1 mm detector configuration and IV
contrast administration. The resultant 1.25 mm slices were loaded onto a 3D
workstation. Using a MinMIP rendering, the pancreatic duct was sought; its con
spicuity in the head, neck, body and tail of the pancreas recorded. A score was
given for demonstration of the choledochus to the level of the porta hepatis.
Results: 8 patients had a mass, 4 periduct cystic masses. Santorini drainage
into the minor papilla was seen in 9, 4 of which had pancreas divisum. Mean duct
size was 2.97 mm, (median = 3 mm). There was no significant increase in size
with age. The duct is seen in the neck (n=75), body (n=75), head (n= 70), tail
(n=45) In 12 patients, there was total non- visualization. Of these, 9 patients had
fatty pancreatic parenchyma with prominent lobules. In the other 3 the reason for
lack of visualization is unclear. The CBD was visualized in 91 patients; in all of
these, there was simultaneous non-visualization of the pancreatic ducts in the
head.
Conclusions: CTCP compares favorably with non-secretin MRCP for PD visual
ization. CTCP images are created in 3D which is not available from MRCP or
curved MPR CT.CTCP information is embedded within the single acquisition and
requires no modification of existing protocols.

8-0004 08:57

Manganese-DPDP enhanced MR imaging of pancreatic diseases
T. Donnianni, G. Maggio, E. Tedeschi, L. Manfredonia, M. Abbate, E.M. Covelli,
G. Belfiore; CasertailT

8-0005 09:06

Purpose: To evaluate the usefulness Mn-DPDP enhanced MR imaging in the
characterization of pancreatic deseases.
Material and Methods: 24 patients with clinical suspicion of pancreatic cancer
were studied with a 1.5T MR scanner, using FSE T1 and T2-weighted sequences
and T1-weighted sequences with fat suppression before and altere i.v, adminis
tration of 5 micromol Mn/Kg Mn-DPDP (Teslascan), In addition, examination of
the biliary and pancreatic ducts was performed with MR colangio-pancreatogra
phy (MRCP).
Imaging results were correlated with histopathology (when available) or clinical
follow-up. Moreover, a group of 20 patients referred for MR imaging of the pan
creatic region, studied at our Institution with the same MR scanner pre/post Gado
linium-DTPA (Gd), but without Mn-DPDP, was retrospectively re-evaluated for
comparison.
Results: The following lesions were found: adenocarcinoma in 12 cases, pancre
atitis in 6 cases, serous cistoadenoma in 1 case, colon carcinoma metastasis in
1 case. In 4 patients, there were no pathological findings in the pancreas. Overall,
lesion conspicuity was improved in the Mn-DPDP enhanced images, compared
to unenhanced and Gd-enhanced images.
Conclusion: Mn-DPDP enhanced MRI, together with MRCP, showed high sen
sivity in the detection of pancreatic lesions, but specificity can be improved by
correlation with other imaging modalities.

8-0003 08:48

Assessment of pancreatic lesions by MRI:TrueFISP versus HASTE
C.U. Herborn, F.M. Vogt, J.F. Debatin, S.G. Ruehm; Essen/DE

Purpose: To compare the diagnostic value of two fast T2-w sequences, True
FISP and HASTE, for the detection, characterization and delineation of pancre
atic lesions.
Material and Methods: 80 patients referred for MR imaging of the pancreas were
included in the study. In addition to the standard study protocol two different T2-w
sequences were employed: HASTE and TrueFISP. The gold standard was de
fined as based on all imaging data, histopathology, surgery, and/or clinical follow
up. Two randomized consensus readings separated by 12 weeks were
retrospectively conducted by 2 board certified radiologists using eitherTrueFISP
or HASTE as T2-w image sequence. The pancreas was assessed as either 'nor
mal' or 'abnormal' using a 5 point scale. Furthermore, local infiltration and metas
tases contained within the field of view were described and surgical resectability
was determined. Finally a receiver operating characteristic (ROC) analysis was
calculated.
Results: For the detection of pancreatic lesions no significant difference was
found for TrueFISP vs. HASTE. With HASTE / TrueFISP an overall sensitivity of
0.96/0.97, and an overall specificity of 0.77 / 0.68 was obtained for the detection
of pancreatic pathologies. For inflammatory disease of the pancreas, sensitivity
and specificity values for HASTE / TrueFISP were 0.89 / 0.93 and 0.93 / 0.93,
respectively. Whereas TrueFISP and HASTE were of comparable value for the
detection of metastases, vascular infiltration was more accurately assessed by
TrueFISP
Conclusion: Due to advantages with regard to detection of vascular infiltration
TrueFISP should supplement HASTE as part of a standard MR protocol of the
pancreas.

MRI and MRCP in acute edematous interstitial pancreatitis
M. Di Girolamo, A. Grossi, F. Assael, M. Casini, M. Minnetti, V. David; Rome/IT

Purpose: To evaluate with MAl and MR-cholangio-pancreatography (MACP)
patients with acute edematous interstitial pancretititis.
Materials and Methods: All patients with acute pancreatitis diagnosed in the
emergency care department with increased values of amylase and lipase were
evaluated with multislice-CT. 17 patient with acute edematous interstitial pancre
tilitis on multislice-CT directly underwent MRI. During MRI we performed axial
non-breath-holdig TSE T2-weighted scans (TA:2300 ms; TE:100 ms; ETL:24;
acq.time:1 '24") and MRCP.MRCP was performed with 3D fat-suppressed breath
holdig TSE T2-weighted scans (TR:8000 ms;TE:320 ms; ETL:128;sl.thick.:3 mm;
acq.time:18s) on coronal planes. These acquisitions were post-processed with a
MIP algorithm.

Roome

Moderators:
B. Gallix; Montpellier/FR
H. Mori; Oita/JP

Pancreatic diseaserrrauma
SS 101
Abdominal Viscera (Solid Organs)

08:30 - 10:00
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Results: The entire MR examination lasts no longer than 10 minutes for each
patient and the images obtained were always diagnostically acceptable. We de
tected with MRCP 6 patients with MBD stones and 1 patient with "pancreas drvis
urn". Only in 4 cases multislice-CT detected MBD stones. In 4 patient we found
an enlargement of MBD due to the edema of pancreatic parenchyma. In 1 case
conventional MR images allowed the detection of fluid effusion at the level of
epiploon cavity.
Conclusions: MRI should be performed in acute pancreatititis in order to detect
MBD stones and to perform ERCP with papillotomy within the first 24 hours.

8-0006 09:15

MRI in the postoperative follow-up after V-shaped excision in small duct
pancreatitis
C.R. Habermann, F. Weiss, H. Honarpisheh, J. Kemper, A. Stork, E. Yekebas,
J.R. Izbicki, G.B. Adam; Hamburg/DE

Purpose: To determine the value of MRI in the postoperative follow-up in pa
tients with small duct chronic pancreatitis (CP) treated with a novel longitudinal
V-shaped excision (LVSE) of pancreas and to correlate imaging findings with

clinical results.
Material and Methods: From 1995-1999, 32 consecutive patients with small duct
chronic panreatitis (diameter of Wirsungian duct (WD) < 3 mm) underwent LVSE.
Pre-operative, imaging work-up included MRI scanning to exclude malignancy
and ERCP or MRCP to visualize the WD (MRCP, 3D-GRE-sequences wlo con
trast material). Exocrine and endocrine function tests contained fecal elastase
and pancreolauryl tests, oral glucose tolerance, serum concentrations of insulin,
and C-peptide. Multidimensional psychometric quality-of-life questionnaire and a
pain score were used. In the postoperative follow-up (median follow-up: 48 months;
range: 18-84 months) same parameters were obtained and MRI was repeated.
Results: In 20 patients clinical and radiologcal follow-up could be obtained. 30%
of the patients showed signs of CP with dilation of secondary pancreatic ducts
prior to surgery. With MRI pancreatic-jejunal anastomosis were visible in all pa
tients. At an average of 48% of pancreatic length were drained with jejunal anas
tomosis.ln none of the patients a stenoses ofWD could be demonstrated by MRI
postoperatively. Global quality-of-life index increased by 64% (range 50-80%).
Median pain score decreased by 93%. Exocrine function impaired in 13 patients

(41%).
Conclusion: These results confirm that LVSE is a safe and effective approach to
small duct chronic pancreatitis. MRI is a valuable tool for pre- and postoperative
assessment and shows correlation with clinical outcome.

8-0007 09:24

SENSE single shot (55) MR SE-EPI diffusion-weighted imaging (DWI) in
normal and diseased pancreas before and after intravenous secretin
stimulation
M.A. Bali; Brussels/BE

Purpose: In abdominal DWI, SS Breath Hold SE-EPI (ETL 70) with pulse trigger
ing eliminates respiratory motion artifacts and allows a better reproducibility of
ADCs. We implemented this sequence in combination with SENSE (ETL 35) in
order to decrease susceptibility artefacts around the pancreas, and we assessed
the pancreatic ADCs before, during and after secretin in normal and pathologic
conditions.
Methods and Materials: 25 fasting patients (M:15, mean age 44y), referred to
MR for suspicion of biliary disease (n=21) and acute pancreatitis (AP) (n=4). MR
was performed at 1.5 T with a four element phased-array coil. Axial and coronal
respiratory triggered T2-w SENSE-SS-TSE, coronal BH SS MRCP were acquired
before and after secretin iv (1 CU/Kg). Axial SENSE-SS-SE-EPI DW imaging
was performed before, at 5, at 15' after secretin, in expiration BH and pulse trig
gering on the end-diastolic mrn"heart cycle (3-4 slices, 8 mm thickness, FOV=
375 mm, matrix 96x192, TR=3-4 beats, TE=76 ms, spectral FS, b tactorso
400 secl in the three orthogonal directions). ADCs were calculated in the head
and in the bodyltail. Results were compared to pancreatic ductal changes.
Results: In the 21 normal patients a variation of ADCs values before and after
secretin was observed, following the physiologic ductal variation. In 4 patients
with AP a significant persistant reduction of ADCs was observed after hormonal

stimulation.
Conclusion: SENSE- DWI improves image quality and might provide ADCs pan
creatic value correlated to exocrine pancreatic reserve.

8-0008 09:33

MRCP In the evaluation of patients with pancreatic injuries after blunt

abdominal trauma
A. Ragozzino', M. Imbriaco" R. De Ritis', M. Scaglione" A. Hotondo";
'Naples/IT, 2Bari/IT

Purpose: To assess the efficacy of magnetic resonance cholangiopancreatogra
phy (MRCP) in the evaluation of pancreatic duct and pancreas-specific compli

cations in patients with blunt abdominal trauma
Material and Methods: 5 consecutive, haemodinamically stable trauma patients
(all males, age range 8-69 years) with pancreatic injuries were evaluated with
MRCP. One patient underwent MRCP following secretin administration. Two ab
dominal radiologists conducted a review of the MRCPs to evaluate the presence
or absence of pancreatic duct trauma and pancreas-specific complications such
as pseudocysts. MRCP findings were correlated with endoscopic retrograde
cholangiopancreatograms (n = 2), surgical findings (n = 1) and clinical, biochem
ical or imaging follow-up (n = 2).
Results: MRCP depicted pancreatic laceration at the "isthmus-body" with main
pancreatic duct integrity in 2 patients, complete ductal disruption and a post
traumatic intraparenchymal pseudocyst in 1 patient, a migrating pancreatic fluid
collection in the mediastinal space with disruption of the main pancreatic duct
and a secondary pancreatic ductal branch in 1 patient. In the fifth patient, who
had sustained an abdominal trauma 6 months before, MRCP following secretin
administration revealed a post-traumatic stricture. The information derived from
the MRCPs was used to guide clinical decision-making in all 5 patients.
Conclusion: MRCP is an adequate noninvasive test for detection and manage
ment of pancreatic injuries after blunt abdominal trauma, showing different de
grees of pancreatic and ductal damage. Furthermore, MRCP is useful in the
follow-up studies of parenchymal damage and minor ductal injuries providing
high-quality images of the pancreatic duct and biliary tract, without contrast ma
terial administration or radiation.

8-0009 09:42

Focused assessment with sonography in trauma (FAST): An 'evidence
based radiology' perspective
M. Staunton, D.E. Malone; Dublin/IE

Purpose: Emergency Department FAST avoids peritoneal lavage and pericardi
ocentesis in unstable trauma patients. It's role in stable blunt abdominal trauma
(BAT) is less clear. This review evaluated the efficacy of FAST using 'Evidence
Based Medicine' (EBM) methods.
Materials and Methods: A focused clinical question was designed. The Medline
database and RSNA index were searched. Retrieved studies were ranked using
Levels of Evidence (1-5). The best studies were appraised using EBM methods.
Results: 28 studies retrieved; 7 clinical trials and 1 review merited inclusion [Lev
el 4 evidence]. Common study design flaws include non-consecutive patients,
inconsistent gold standards and verification bias. Recent study populations with
stable BAT were predominantly scanned by radiographers or radiology residents.
Representative FAST properties are sensitivity 0.94 (0.93-0.94), specificity 0.98
(0.97-0.98), PPV 0.78, NPV 0.99, LR+ 49, LR -0.06 (Strong test whether positive
or negative). Traumatic disease prevalence 0.06%. When FAST is compared di
rectly with CT in patients with higher clinical probability of injury (disease preva
lence = 0.31), NPV falls to 0.85 because FAST misses contained visceral injuries.
If FAST is negative, less than 1% of patients deteriorate clinically within 12 hours.
Conclusions: A positive FAST is usually a true positive. Weak study design pre
dominates in the literature. The weaker the gold standard and the more trivial the
BAT, the more reliable a negative FAST appears. Clinical risk stratification might
improve efficiency of FAST usage in BAT.A negative FAST should enable on-call
CT usage to be reduced in stable BAT, provided patients are observed for 12
hours.

8-0010 09:51

Contrast-specific ultrasound imaging of blunt spleen trauma:
A breakthrough
O. Catalano', R. Lobianco', F. Sandomenico', A. Nunziata", A. Siani':
'Pozzuoli/IT, 2Naples/IT

Purpose: To illustrate our experience in the evaluation of spleen trauma by using
a contrast-coded, harmonic technique and a second-generation contrast medi

um.
Materials and Methods: December 2001-May 2002 we evaluated 12 non-con

secutive subjects (8M and 4F, age 18-60 years) with spleen trauma. All patients
first underwent basal standard ultrasound, then were submitted to continuous-
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mode, low-mechanical index, contrast-enhanced ultrasound (ContrastTuned lrn
aging-CnTI, Esaote, Italy), and finally underwent contrast-enhanced CT (stand
ard). The contrast agent SonoVue (Bracco, Italy) was employed. The studies were
reviewed to analyse: sensitivity for parenchymal injuries, injury-to-parenchyma
contrast (graded from 0, absent, to 3, high), and presence of other findings (grad
ed from 0, not relevant, to 3, highly relevant).
Results: The following findings were recognized: hemoperitoneum (11/12 cas
es), perisplenic haematoma (2/12), SUbcapsular haematoma (1/12), splenic con
tusion/laceration (11/12), and active bleeding (2/12). Sensitivity for injuries was:
basal ultrasound 83%, contrast-enhanced ultrasound 100%, CT 100%. Contrast
enhanced ultrasound offered a greater contrast resolution (grade 1 in 1 case,
grade 2 in 5, and grade 3 in 6), in comparison with basal imaging (grade1 in 5
cases, grade2 in 4, and grade3 in 1). CnTI gave additional data in 5 cases (grade1
in 2, grade2 in 1, and grade3 in 2).
Conclusion: Our experience with a small selected series shows that SonoVue
enhanced CnTI is a promising tool in the evaluation of spleen trauma. It is more
accurate than non-enhanced ultrasound and comparable to CT. Findings such as
contrast pooling and extravasation or spleen hypoperfusion (hypovolemia or pedi
cle injury) can be detected.

a dedicated birdcage coil and high resolution T1- and T2-weighted SE- and FFE
sequences. MR signal intensities and R1- and R2-relaxation rates of labeled cells
and non-labeled controls were measured. These data were compared with elec
tron microscopy and spectrometry. Cell viability was determined with the Trypan
blue exclusion test.
Results: Cell viability was not significantly impaired after exposure to either con
trast agent. Intracellular cytoplasmatic uptake was demonstrated for all contrast
agents with electron microscopy and quantified by spectrometry. The best labe
ling efficiency was obtained using Nanomag-Transferrin (9.8±2.4 mg Fe per
1000000 cells) and liposome-mediated techniques (1.8±0.5 mg Fe; 12.5 mg Gd
per 1000000 cells). Compared to non-labeled controls, iron oxide labeled cells
showed significantly increased R2-relaxation rates and Gd-DTPA-Iiposome la
beled cells showed significantly increased R1-relaxation rates (p < 0.05). Detec
tion threshholds were 500000 Gd-DTPA-Iabeled cells and 100000 iron oxide
labeled cells. The labeled cells showed a persistent enhancement for at least
seven days.
Conclusion: Human hematopoietic progenitor and stem cells can be labeled
with MR contrast agents that are FDA-approved or expected to be approved in
the near future. The labeled cells can be depicted in a standard 1.5 Tesla MR
scanner.
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8-0011 08:30

Tracking of iron oxide labeled hematopoietic progenitor cells in vivo using
high resolution MRI at 1.5 Tesla
H.E. Daldrup-Link, M. Rudelius, RAJ, Oostendorp, G. Piontek, S. Obermann,
J. Schlegel, T.M. Link, E.J. Rummeny; Munich/DE

Purpose: To monitor the distribution of iron oxide labeled human hematopoietic
progenitor cells in nude mice using a 1.5 Tesla MR scanner.
Materials and Methods: Hematopoietic progenitor cells were labeled with Feru
moxides or P7228 (Guerbet Laboratories, France) using established transfection
techniques. 10000000 labeled cells each were injected into the tail vein of 12
nude Balb/c mice (n=6 for either contrast agent). 12 control mice were evaluated
after injection of the pure contrast agents. All mice underwent MR imaging before
as well as 4 hours and 24 hours after intravenous injection (p.i.). Pre- and post
contrast signal intensities of liver, spleen and bone marrow were measured. Dex
tran stains and immunostains of these target organs were obtained as a
histopathological standard of reference.
Results: Ferumoxides were internalized by macrophages, but not by CD 34+
hematopoiteic stem cells, while P7228 was internalized in all cell lines, including
macrophages and CD 34+ stem cells. After injection of both, Ferumoxides- and
P7228-labeled cells, a significant decline in signal intensity was observed in liver
and spleen at 4 hours p.i. and also in the bone marrow at 24 hours p.i.. The bone
marrow signal decline was stronger after injection of iron oxide labeled cells as
compared to controls. Histopathology proved the distribution of iron oxide labeled
cells in the target organs.
Conclusion: The in vivo distribution of iron oxide labeled hematopoietic progen
itor cells can be monitored with standard 1.5 Tesla MR equipment. The proposed
labeling and imaging technique may thus be clinically applicable in the near fu
ture.

8-0012 08:39

Targeting of hematopoietic progenitor and stem cells with MR contrast
agents
H.E. Daldrup-Link, M. Rudelius, RAJ. Oostendorp, G. Piontek, U. Heinzmann,
E.J. Rummeny, J. Schlegel, T.M. Link; Munich/DE

Purpose: To label human hematopoietic progenitor and stem cells with MR con
trast agents and to detect these cells using a clinical MR scanner.
Materials and Methods: Human hematopoietic progenitor cells and CD 34+ blood
stem cells were labeled with Ferumoxides, Ferumoxtran, Nanomag-transferrin,
P7228-liposomes and Gd-DTPA-Iiposomes using established transfection proto
cols. 10000-2000000 labeled cells were imaged in a 1.5 Tesla MR scanner using

Cell tagging with iron oxide particles: Impact of particle size on labelling
efficiency
L. Matuszewski', A. Wall" W. Schwindt', B. Tornbach', M. Fobker',
C. Poremba', wi. Heindel', C. Bremer'; 'Munster/DE, 2Dusseldorf/DE

Purpose: To experimentally evaluate the impact of particle size on labelling of
human lung cancer cells with superparamagnetic iron oxide particles (SPIOs) by
Iipofection.
Material and Methods: Human lung cancer cells (CLL-185) were tagged using
carboxydextran coated SPIOs of different hydrodynamic diameters (65, 46, 21
and 17 nm) and a polycationic-transfection-medium (TM). Cells were incubated
with increasing concentrations of SPIOs (0.01 - 1.0 mg iron/ml), including or ex
cludinq TM. Cellular uptake was analyzed by Atomic Emission Spectroscopy (AES)
and light-microscopy after Prussian-Blue staining.
MRI of cell phantoms was performed using Gradient-Echo- and Spin-Echo-se
quences. MR-signal characteristics and the number of detectable cells were an
alyzed at 1.5 and 3.0 Tesla.
Results: All cell experiments demonstrated an uptake of iron oxide particles vis
ible by MRI. Larger particle size and higher iron concentrations resulted in an
improved cellular uptake (e.g. 65 nm: 4.00 ~g/100,000 cells; 21 nm: 0,02
~g/1 00,000 cells; p < 0,05). Moreover, the TM significantly increased the iron load
of cells up to 2.5-fold (p < 0,05). As little as <= 10,000 cells were readily detecta
ble with clinically available MR-techniques.
Conclusion: Larger SPIOs showed higher efficacy for cell-tagging, compared to
smaller SPIOs. Further experimental studies are warranted to translate this method
for stem cell tagging.

8-0014 08:57

Detection of macrophage activity in antigen-induced rheumatoid arthritis
using magnetic resonance imaging
A.M. Lutz" K. Goepfert', R. Gay', C. Corot', B. Marincek', D. Weishaupt';
'Zurich/CH,2Roissy/FR

Purpose: To investigate the cellular uptake of USPIO in an antigen-induced rheu
matoid arthritic model using MR imaging.
MateriallMethods: Unilateral inflammatory arthritis was induced by intra-articu
lar injection of methylated bovine serum albumin in 10 knees of 10 rabbits that
had been presensitized by the same antigen. The contralateral knee of the 10
rabbits as well as another 2 rabbits with 4 knees served as internal control. After
the onset of inflammatory arthritis all knees of all animals were scanned prior
and 24 hours following intravenous USPIO administration. Imaging protocol in
cluded T1-W SE, T2*-W and STIR sequences. Images were analyzed quantita
tively and qualitatively with regard to signal characteristics and signal pattern.
MR findings were correlated to histopathology and macrophage counts were
performed in all specimens.
Results: All knees with intra-articular injection of the antigen suspension devel
oped unilateral arthritis, whereas no signs of arthritis occurred in the knees of the
internal control. On USPIO enhanced sequences following 24 hours, T2- and T2*
effects became evident in the synovia of all 10 arthritic knees. No significant
changes in signal characteristics were detected in the 14 control knees. Histolog-

130 F G



ic examinat ions conl irmed the iron uptake in the macrophages of the arthritic
knees.
Conclusion: MRI at 1.5T can detect USPIO uptake in activated macrophages in
an antigen induced rheumatoid arthritis anima l model.

8-0015 09:06

USPIO enhanced MR imaging of soft-tissue infection in an animal model:
Comparison between signal characteristics and Iron loading pattern of
activated macrophages
A.M. unz',D. Weishaupt' , E. Persohn", K. Goepfert' , J. Froehlich ',
B. Marincek' , A.H. Kairn"; 'ZOrich /CH, 2Basle/CH, ' Aarau/CH

Purpose: To assess dose dependent signal effects of intravenously administrat
ed USPIO in an experimental solt tissue inlection model using MR imaging.
Material/Methods: 16 rats with unilatera l calf abscess underwent MR imaging at
1.5 T.Tl- and T2'- weighted sequences were obtained belore and lollowing ad
ministration 01USPIO using two different dosages: 50v..mol Fe/kg BW (low dose
group, 7 animals) and 150v..mol Fe/kg BW (high dose group, 7 animals) . Two
animals served as control group. Images were analyzed quantitatively and qual
itatively. MR findings were correlated to histopathology.
Results: In the low dose group, a significant increase in signal intensity between
pre- and USPIO-enhanced images was prescnt within the periphery (p=0.03) as
well as within the center (p=O.Ol) of all abscesses. However, no susceptibility
artilacts were detecled using T2'-w sequences in this USPIO. In the high dose
group, Tl - as well as T2 '-ellects were present with a clear dillerentiation be
tween abscess rim and its center. There was no statistical difference in the total
number 01macrophages between the two groups (p=0.75). but a clear difference
with regard to the individual iron loading pattern of the activated macrophages
between the two groups.
Conclusion: MR signal characteristics of USPIO tagged macrophages in exper
imental solt tissue inlections are strongly dependent on the administered dose.
The diffe rences in signa l characteristics may be explained by different iron load
ing pattern s 01the macrophage s.

8-0016 09 :15

Magnetosomes for molecular radiology: A new superparamagnetic MR
contrast agent?
C.U. Herborri' , N. Papanikolaou 2, R. Heszka", D. Schueler' , S.G. Ruehm ' ,
J.F. Debatin' ; 'Essen/DE, 2Iraklion/GR, ' Ber lin/DE, ' Bremen/DE

Purpose: To primarily assess in-vitro the possibility 01using bacterial particles
contain ing iron (magnetosomes) as superparamagnetic contrast agents lor mag
netic resonance (MR) imaging.
Material and Methods: Dillerent concentrations of magnetosomes were examined
on a 1.5T clinical whole-body MR system using the transit! receive extremity coil.
Both longitudinal and transversal relaxivities (Rl and R2) 01magnetosomes were
determined by an inversion recovery snapshot gradient recall echo (IR_FLASH)
with various inversion times and a multi echo spin echo sequence, respectively.
Relerence standa rd was atomic absorption spectrometry (AAS) and electron
microscopy.
Results: Longitudinal and tran sverse rela xiv it ies 01 the magnetosomes,
mea su red on a 1.5T scanner at 21 ° C were Rl =7 .688 rnmclts: and
R2=147.67 mrnorts-' , respectively. Correspond ing iron concentrations were de
termined in all dilutions using AAS, while electron microscopy allowed for mor
phological delineation of magnetosomes.
Conclusion : Magnetosomes are a new and interesting class of iron contras t
agents which warrant further evaluation in animal models .The agent may be well
suited as a marker in molecular radiology.

8-0017 09 :24

Characterization of magnetic nanoparticle cell labeling in vitro
I. Hilger, J.R. Reichenbach, B. Danz , M. Roskos , W. LinB, P. Weber,
WA Kaiser; Jena/DE

Purpose: By using dillerent techniques the basic feasibility lor comprehensive
characterization and detection 01cells labeled with iron oxide nanoparticles was
investigated.
Materials and Methods: Mouse SVEC-10 cells were labeled with iron oxide na
noparticles (DDM 128N/l020, Meito Sangyo , Japan ; mean particle core diame
ter 4-6-nm) using the perjodate method . Alter suspending cells in 2% agarose in
PBS, magnetic nanopartlcle cell labeling was Investigated by electron microsco
py. iron stain ing, magnetorelaxometry and magnetic resonance imaging at 1.5 T.

Iron contents in the samples were determined by atom ic absorption spectrome
try.
Results: Electron microscopy and iron staining showed a disti nct magnetic nan
oparticle cell labeling. Magnetorelaxometry revealed magnetic flux densities up
to 60 pT. The cell samples conta ined iron amounts between 8 and 255 nmoles .
By using a high resolution 3D gradient echo seque nce, a monotonic increase of
image contrast was observed with increasing number of cells per voxel (10 to
100 cells per voxel with a nominal voxel volume of 0.039 mm"),
Conclusion: Detection 01magnet ic nanoparticle cell label ing is feasible.The re
sults provide bas ic parameters for the detection cells after specific (I.e. ant ibody
mediated) particle labeling .

8-0018 09 :33

Superparamagnetic iron oxide-enhanced MR imaging of bone marrow:
Effect of dose, timing, and pulse sequence on signal intensity
H. Sherif', A.E. Mahfouz2

, T. Fujita ' , T. Staks ', B. Better', T. Balzer', B. Harnrn',
M. Taupitz'; 'Berlin/DE, 2Doha/QA

Purpose: To assess change in signal intensity of bone marrow in normal males
alter intravenous injection of superparamagnetic iron oxide (SPIO) at different
doses , different time points, and different pulse sequences.
Material and methods: Twenty-four normal males, divided into four groups, each
containing six persons , were examined by MR imaging of the upper abdom en at
1.5 T, before as well as 8 hours, 2 days , 7 days, and 14 days alter injection 01
SPIO (Resovist, Schering AG, Berlin, Germany).T2-weighted,T2 ' -weighted, pro
ton density, and Tl -weighted spin-echo sequences were performed at each time
point. The four groups received different doses 01 Resovist (5, 10, 20, and 40
urnol Felkg ). Signal intensity 01bone marrow was measured and enhanc ement
ratio calculated.
Results: Maximum decrease in signal intensity of bone marrow was 40% on T2' 
weighted images 8 hours after injection 0140 ~mol Fe/kg. Paradoxical increase in
signal intensity may occur on Tl-weighted ,T2-wei ghted , T2'-weighted, and pro
ton-density images 2-14 days alt er injection of the contrast agent.
Conclusion: Recommended dose 01Resovist for bone marrow imaging would
be 40 prnol Fe/kg. Recommended imaging sequence is T2 ' -weighted GRE se
quence performed 8 hours after injection. Paradoxical increase in signal intens ity
may occur due to predominence of T1 shortening over T2 or T2 ' shortening at
lower concentration of the contrast agen t.

8-0019 09 :42

Renal enhancement of a novel Intravascular contrast agent (SH U 555 C):
Results of a placebo-controlled MRA study
P. Reimer', M. Engelhardt', M. Mahler 2

, B. Tornbach", presented by C. Pering ' ;
'Karlsruhe/DE, 2Berlin/DE, ' MOnster/DE

Purpose: To investigate renal enhancement of a novel intravascular MR contrast
agent.
Method and Materials: The new intravascular USPIO SHU 555 C was iv-bolus
Injected at four doses (5, 10,20, and 40 urnot Felkg bw) into three subjec ts per
dose group with one addit iona l placebo injection per dose group (16 subjects).
Serial high-resolution breathheld 3D-MRA scans (1.5 T) of the abdomen were
obta ined at multiple time points (TR 4.6 msec, TE 1.8 msec, 200x512 matrix)
follOWing first-pass MRA (0, first-pass, 6,1 2,18,24,30,36, and 42 min). Signal
intensity was measured in renal cortex, medulla , and the collecting system to
ca lculate relative signal enhan cement over time.
ReSUlts: SHU 555 C demonstrated signif icant enhancement within the cor tex,
medulla, and collecting system following injection of the highest dose of 40 prnol
Fe/kg bw. Differences among the three lower doses were not significant. Meas
ured signal did not significantly decrease over time (ENH% at 40 urnot Felkg bw:
cortex - 6 min - 71 ±19, 18 min - 85 ±20 , and 42 min - 58 ±16: medull a - 6 min 
87 ±19, 18 min - 83 ±21, and 42 min - 82 ±16; collecting system: 6 min - 222 ±19,
18 min - 236 ±13 , and 42 min - 230 ±20).
Conclusions: SHU 555 C provides enhancement of the renal cortex, medulla,
and collecting system at the highest dose of 40 prnol Felkg bw.This intravascular
contrast agent oilers signifi cant potential for renal perfusion imaging.
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8-0021 10;30

MR-arthrography in assessment of cartilage lesions of the knee: Value of
delayed imaging after Gd-DTPA" diffusion
K. Wortler, V. Martinek , H. Rechl, M. Rottinger, G. Simon, E.J. Rummeny;
Munich/DE

Purpose: To study the value of delayed imaging follow ing MR-arthrography in
assessment of cartilage lesions of the knee .
Materials and Methods: 30 patients underwent MR imaging of the knee prior to
arthroscopy. MR examinations (1.5 T) included: (a) MR-arthrography (MR-A) us
ing triplanar Tl wSEIFS sequences obtained immediately after intraarticular in
jection of Gd·DTPA'·solution (2.5 mmol /I), and (b) delayed triplanarTl wSE /FS
sequences obta ined 4 hours after cont rast administration. Images were analyzed
for the presence of cartilage lesions and the results of (a) MR-A and (b) MR-A
with delayed imaging (MR-A+dl) were compared with arthroscopic asssessments
in 205 cartilage areas.
Results: Arthroscopy revealed 97 cartilage lesions (gradel: 17, grade 2: 25 , grade
3: 32 , grade 4: 23) and 108 areas of normal cartilage, With arthroscopy as the
gold standard MR-A showed a sens itivity /specif icity of 45/99 % for the detection
of grades 1/2 and 96/98 % for the detection of grades 3/4 lesions. MR-A+dl had a
sensitivity/specificity of 88/98 % for grades 1/2 and 96/98 % for grades 3/4 le
sions. Overall sensitiVity/specificity was 74/100 % with MR-A and 93/98 % with
MR-A+dl , respectively. On MR-A+dl cartilage lesions were graded correspond
ing to arthroscopy in 92%.
Conclusion: MR·arthrography of the knee provides excellent demonstration of
grades 3 and 4 lesions of articular cartilage but shows limitations in diagnosis of
earlier stages of chondromalacia. Add itional delayed images obtained after pen 
etration of cartilage by Gd-DTPA" via diffusion can significantly (p < 0.01) in
crease the sensitivity in detection of grades 1 and 2 lesions.

8-0020 09 :51

Results of a multi-center phase 3 trial of magnetic resonance angiography
with MS-325, a blood pool contrast agent, for the detection of peripheral
vascular disease in the aortoiliac region
A.G. Sorenson on behalf of the MS-325-12 Investigators' , EPIX Medical , Inc.',
Schering AG3; 'Boslon, MAlUS, 2Cambridge, MAlUS, ' Berlin/DE

Purpose: To evaluate the safety and diagnostic efficacy of MS-325, a gadolin
ium-based blood-pool agent for MRA , in peripheral vascular disease of the aor
toiliac region using X-ray ang iography as the standard of reference.
Methods and Materials: Patients with known or suspected PVD were enrolled
at 27 centers and received an X-ray angiogram (standard of reference), MS-325
enhanced MRA with a single 0.03 mmol/kg IV dose, and 2D-TOF (non-contrast)
MRA. Three independent, blinded radiolog ists interpreted all MRA data .The stand 
ard of reference was generated by two independent radiologists, who interpreted
all XRAs, plus a third reader who adjudicated any differences. Two vascular sur
geons evaluated all cases to determine patient management.
Results: 273 pati ents were dosed and evaluated for safety, 251 were efficacy
evaluable. Of these, 55% had significant disease, defined as >= 50% stenosis.
52 patients (19%) reported 77 AE's probably/possibly related to study drug, 95%
of these were mild ; 3 patients (1.1 %) reported 4 SAE 's, none related to study
drug. MS-325-enhanced MRA demonstrated significantly better diagnostic effi
cacy than 2D-TOF MRA (p < 0.001 for each reade r). MS-325-enhanced MRA
had an average 88% accuracy (84%, 90%, 90% for read ers individually) com
pared to an averag e 76% accuracy (74%, 82%, 71%) for 2D-TOF MRA , with
improved sensiti vity and specif icity for all readers. MS-325-enhanced MRA agreed
with X-ray angiography for the next course in patient management 84% and 85%,
sign ificantly better (p < 0.001) than 2D·TOF MRA (58% and 60%).
Conclusions: MS-325 at 0.03 mmol /kg is safe and effective for MRA evaluation
of clinically significant stenosis in subjects with suspected PVD.
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8-0022 10:39

Evaluation of indirect MR arthrography, and conventional MR Imaging in
detecting cartilage defects in the knee: Comparison with arthroscopy
M. Bankaoglu, A. Ucgul , y. Ozbuk, T. Eren , M. Basak; IstanbullTR

Purpose: To assess effic iency of indirect MR arthrography and con ventional MR
imaging in the diagnosis and grading cartilage abnormalities in the knee
Material and methods: We exam ined 24 knees of the 17 patien ts who under
went MR imaging and arthroscopy for suspected cartilage abnormality. MR im
aging consisted of axial , sagittal and coronal T2 weighted fast spin-echo sequence
with fat saturation and axial , sagittal contrast enhanced T1 weighted fast spin 
echo sequences with fat saturation. Six different locations in each knee were
evaluated and graded for the presence and appearance of ca rtilage defects us
ing a standard arthroscopic grading scheme adapted to MR imaging.
Results: Of the 46 arthroscopically proven abnormalities 44 were detected on
MR imaging. Thirty-three lesions (%70) were identically graded on MR imaging
and arthroscopy.
Contrast enhanced fat-sat.T1 weighted sequences seemed to have more diag
nost ic value rather than T2 weighted images in the presence of art icular effusion
as it had showed limited efficiency to detect subchondral abnormalities in the
advanced stages of chondromalacia. Sensi tiv ily of the combination of these se
quences in revealing cartilage lesions for all planes of chondral surfaces was
95%.
Conclusion: T2- weighted FSE MR imaging with fat saturation is still an accurate
technique for detecting and grading chondral defects in the knee .Contrast en
hanced- T1-we ighted imaging with fat saturation will be able to make an extra
diagnostic contribution for evaluating early stage of cartilage lesions with appar
ent articular effus ion .

8-0023 10:48

Posterolateral corner (PLC) of the knee: Comparative study using arthroMRI
and arthroscopy
A. 6ariIll, F. lannessi, G. Cerone, M. Sabatini , V. Calvisi , C. Masciocchi ;
L'AquilailT

Purpose: To evaluate by arthroMRI the anatomy and pathological findings relat
ed to post-traumatic instability of the ligamentous structures of the postero-tater
al corner (PlC) of the knee .
Materials and Methods: Fiftheen patients entered this study, In 5 patients with
no traumatic history, we studied the anatomical setting by arthroMRI. These 5
patients were submitted to arthroscopy for chondral problems with contempora
neous evaluation of the posterolateral corner anatomy. 5 patients, already sub 
mitted to ACl reconstruction and still complaining about posterolateral instability
of the knee, and 5 patients with acute post-traumatic instability (4 ACl and 1 PCl
lesions) underwent arthroMRI to evaluate the capsuloligamentous structures of
the PLC. All these patients underwent arthroscopy. AthroMRI examination was
performed using a 1.5 T supe rconductive unit (GE Signa Horizon USA) employ
ing SE T1-w also with fat saturation pulse sequ ences on axial and longitudinal
scan planes.
Results: In the patients stud ied for anatomical sett ing it was always possible to
ident ify all the Iigamentosus components of the PlC (lateral and medial menisco
popliteal ligaments, popl iteal tendon) with a complete correspondance to arthro
scopic findings. In the all patients complaining about posterolateral instability of
the knee , arthroMRI exam ination discovered the lesion of the infer ior posterome
dial men iscopopliteal ligament. In one case the popliteal tendon was also in
volved . Arthroscopy confirmed in all cases arthroMRI diagnosis.
Conclusion: In conclusion our experience considers arthroMRI the method of
choice in the evaluation of PlC of the knee .

8-0024 10:57

MR imaging of the knee: Position related changes of the menlsclln
asymptomatic volunteers
L. Boxheimer, K. Treiber, B. Mar incek, D. Weishaupt ;Zilrich/CH

Purpose: To evaluate position related changes of the menisci in asymptomatic
volunteers using different knee positions.
Materials and Methods: 18 knees of 18 asymptomatic volunteers without evi
den ce of a knee injury and no evidence of meniscal tears based on MRI at 1.5 T
were exam ined with a 0.5 T open-configuration MR. Sagittal and coronal images
were obtained in supine neutral, supine 90° flex ion and external rotation as well
as in upright weight-bearing position. Meniscal movement as expressed by the
distance from the outer inferior edge of the meniscus to the outermost edge of
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the articular cartil age of the tibial plateau (tib ial reference line) was measured
separately for the anterior and posterior horns (AH, PH).
Results: Medial movement was most prominent for the AH of the medial menis
cus (MM) betwe en the supine neutral to the supine 90° flexed position (mean 
10,3 mm). Lateral movement was most prom inent for the PH of the MM in supin e
90° flexed position (mean 3,8 mm). Positional changes (rela tive to the tibial refer
ence line) of the AH and PH of both MM and LM occurred more frequently be
tween the supine neutral and the 90° flexed posi tions than between the supine
neutral and the upright positions . However, meniscal extrusion of more than 3 mm
(beyond the libial plateau ) did not occur in any instance irrespec tive of the knee
position.
Conclusion: MRI can demonstrate posit ional meniscal movement in asympto
matic volunteers . Most prominent changes are present in supine positi on with
90' flexion and external rotation.

8-0025 11:06

Prevalence of knee abnormalities on MRI in a large population of subjects
aged 70-79 with normal knee X-rays
B. Ia2J.!!j ', A. Guermazi' , C.G. Peterfy', D. Felson' , K. Wildy3, T. Harris ' ,
B.W.E. Wang', H.K. Genant', M.C. Nevitt ' ; ' San Francisco, GAlUS, 2Boston,
MAlUS, 3Pittsburgh, PAlUS, "Betnesde, MO/US, ' Memphis, TN/US

Purpose: In subjects aged 70-79 with normal knee X-rays:
1. To evaluate the prevale nce and severity of knee cartilage defects, meniscal
lesions and other abnormalities by MRI.
2.To examine the association of cartilage defects with meniscal lesions and oth
er knee abnormalities, and the association of knee abnormalities with knee pain.
Materials and Methods: 343 subj ects (445 knees) with uni or bilateral normal X
rays were evaluated by MRI (axial and coronal T2 FSE, sagitt al T2 FSE with fat
saturation). Images were evaluated by 5 observers using a semi-quantitative scor
ing method (maximum score 295) for assessing the presence and severity of
cartilage, meniscal and ligaments lesions, osteophytes, subarticular bone mar
row edema, bone attr ition , subarticular bone cysts, and synovitis. Knee pain was
evaluated using the WOMAC scale. Associat ions among MRI features and be
tween MRI features and knee pain were assessed with Spearman correlations.
Results: Nearly all knees had overall MRI abnormality scores > a [median score
17 (males) , 11 (Iemales)] ;30-60% had one or more 01 meniscal tears (men only ).
marrow edema, bone cysts and synovit is. Most knees had no torn ligaments ,
knees in women had few torn men isci and little bone attr ition. Cartilage lesion
scores wer e moderately to strongly correlated with all abnormalities except liga
ments tears. Pain scores did not correlat e with most MRI features , with the ex
ception of menisci score in women (r= 0.19, p < .01).
Conclusion: A high proportion of X-ray normal knees in elderly subjects have a
constellation of MRI abnormalities suggestive of ear ly structural osteoarthritis.

8-0026 11 :15

MR Imaging of the knee in patients with meniscal tears: Is lateral
displacement of meniscal tears position-dependent?
L. Boxheimer, A. Lutz , K. Treiber, K. Goepfert, N. Helmy, B. Marincek,
D. Weish aupt; Ziirich/GH

Purpose: To investigate if displa cement of torn menisci can be induced by kine
matic MR Imaging of the knee and to determine the relationsh ip betwe en dis
placement of meniscal tears and patients pain.
Materials and Methods: 25 knees of 25 patients with men iscal tea rs based on
MR imag ing findings at 1.5 T were included . All patients underwent kinematic MR
imaging using an open-configuration 0.5 T MR scanner with thei r knees posi
tioned in supine neutral, 90° flexion with extern al rotation and upright-weigh t bear
ing positions. Quantitative and qualitative analysis of meniscal movement was
performed. Meniscal displacement was corre lated with the patients symptoms as
assessed with a visual analog ue scale.
Results: Lateral meniscal displacement of more than 3 mm was not present in
any meniscus in the supine neutral position . In 15 meniscal tears , lateral dis
placement of more than 3 mm could be induced in either supine 90° flexed and
external rotation (n=5) or in upr ight weight-bearing posit ion (n= l 0).
Position related displacement of torn menisci was most prominent in knees with
simultaneous occurrence of a meniscal tear and grade II or III collateral ligament
injury (n=6). Patients with displaceable meniscal tears had significantly more pain
than pat ients with isolated meniscal tears (p < 0.001) or the combination of me
niscal tear and grade I collateral ligament inju ry.
Conclusion: Lateral displacement of meniscal tear can be induced in patients
having simultaneous occurrence of a meniscal tear and a collateral ligament inju-

ry grade II or III. Displaceable meniscal tears cause signifi cantl y more pain than
non-displaceable ones.

8-0027 11:24

Noncontrast and contrast-enhanced MR Imaging In evaluating meniscal
repair
A.H. Karantanas ' , M. Hant es' , A.H. Zibis ' , I. Mountano s2

, K.N. Mali zos ' ;
' Larissa/GR,2Kalama/a/GR

Purpose: The objecti ve of this study was to investigate the MRI findings after
arthroscopic men iscal repa ir.
Methods and materials: Six patients with bucket -handle medial menisca l tears
were had arthroscopic surgery within 3 weeks of injury. All of them had been
correctly diagnosed preoperatively with MRI.Two of them had an additi onal ante
rior cruciate ligament tear, which was reconstructed arthroscopically togeth er
with the meniscal repair. The MR examinat ion was perfrormed with a 1 T scanner ,
applying the following pulse sequences: T1-w Spin Echo (SE), PD-w Turbo Spin
Echo (TSE) with fat suppression, T2- w TSE and T1-w SE in coronal and axial
plane after iv administration of paramagnetic contrast agent. The postop erative
MRI examinations were performed 12 weeks after arthroscopy. In one pat ient, it
was performed 6, 9, 12, 18 and 24 weeks after arthroscopy. All patients were
asym ptomatic postoperatively.
Results: Grade III and IV signa l alterati ons were present on all MRI scans . Con
trast enhanced images showed in addil ion: a) signal alterations extending through
the path of suture out of the meniscus, b) enhancement of the medial collate ral
ligament simulating injury and c) synovitis in all palients.ln one patient examined
sequentially, the contrast-enhanced images demonstrated that a and b decreased
after 3 months and synovitis was no longer eviden t.
Conclusion: Contrast enhanced MRI is the method of choice for demonstrating
the normal healing proces s of the arthroscopic men iscal repair in bucket-handle
meniscal tears.The abnormal enhancement does not correspond to resorbable
sutu res but rather to scar tissue and simulates meni scal retear .

8-0028 11:33

Weight bearing Ultrasonography (We-US) of patellar tendon in patients with
jumper's knee
P.~, F. Livrone, I. Gallesio, M. Falchi, G. Gar lasch i, E. Silvestri;
Genoa/IT

Objective:To evaluate the normal US anatomy of the patellar tendon during weight
bearing and to clarify if WB-US can improve the detection of the pathological
findings in patients with jumper's knee .
Materials and Methods: Patella r tendon s of 15 normal healty voluntee rs and 12
patients with jumper's knee were examin ed.
All the US examinations (ATL 5000) were performed using both conventional and
weight bearing approach with a knee flexion at 10°-15°. AP and LL diameters of
patellar tendons were measured on the axial view both in standard and WB
conditions. 9 out of 12 patients underwent MRI evaluation.
Results: During WB the patell ar tendo n showed a round shape with different AP
and LL diameters (ratio LL-AP=1) if compared to the standard US measurements
(ratio LL-AP > 1).This new appro ach also significantly reduced anisotropy in the
tendon at the allachment level and along the major axis because of the more
parallel orientation o f the stressed fibers.
In patients with jumpe r's knee. proximal tract appearance wasn 't significan tly dif
ferent from the tendon examined in standard position. In 9 out of 12 cases of
jumper's knee, WB-U S depi cted partial intrasubstance tears of the patellar ten
don subsequently confirmed at MR but not so well demonstrated at conventional
US.
Conclusion: WB is a simple device to obtain an US evaluation of the patellar
tendon in real biomechanical cond itions and allows a better demonstration of its
patholo gical change s in patients with jumper's knee.

8-0029 11:42

The prevalence of meniscus and ligament tears and their correlation with
cartilage morphology and other MRI features in knee osteoarthritis (OA) in
the elderly
A. Guermazi' , B. Taouli ', J.A. Lynch ' , J. Li', C.G. Peterfy ' , K.S. Wildy' ,
H.K . Genant ', M.C. Nevill'; 'San Francisco, GAlUS, 2Pittsburgh, PAiUS

Introduction: MRI can identify knee OA-related soft tissue and bone lesions that
are not detectable by X-ray. We evaluated the prevalence of meniscal and liga
mentous tears by MRI among participants with radiographic knee OA in the Health
ABC cohort study, aged 70-79. We examined the association of meniscal and
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8-0031 10:30

Contrast enhanced Ultrasonography (CEU5) of neuroendocrine pancreatic
tumors
M. D·Onofrio. G. Mansueto, S. Vasori, M. Falconi, C. Procacci; Verona/IT

Purpose: To evaluate the role of contrast enhanced ultrasonography (CEUS) in
detection, character ization and staging of neuroendocrine pancreatic tumors.
Materials and Methods: From January to May 2002 contrast enhanced ultra
sonographic study of 15 neuroendocrine tumors of the pancreas (14 non -func
tioning; 1 pancreatic insulinoma), cyto logically/histologically praved before/after
the examination, was performed by using IV bolus injection of Sonovue (Bracco,
Milan, Italy) with ultrasonographic microbubble-specific scanning modes at non
destructive low MI. The results on tumor enhancement pattern (macro and micro-

ligamentous tears with cartilage defects and other abnormalities in the same
knee.
Material and Methods: 277 OA knees in 245 subjects (164 females) were eval
uated by MRI performed on 1.5 T scanner: axial and coronal T2 FSE. and sag ittal
T2 FSE with fat saturation. Knee MRls were read by one of 5 trained radiologists
using sem i-quantitat ive scoring method for assessing the presence and severity
of carlilage. men iscus and ligament lesions, osteophytes, bone marrow edema,
bone attrition, bone cysts, and synovitis.
Results: The prevalence of any meniscal tear. any ligamentous tear , and both
meniscal and ligamentous tear was respectively 83%. 27%, and 25% in OA knees
of men and 73 %, 30%, and 27% in OA knees of women. Meniscus scores are
moderately to strongly correlated with all MRI features except cysts in males.
Knees with ligament tears had higher scores for all MRI features except cysts
and marrow edema in males, and synovitis in females.
Conclusion: Potentially operable men iscus and ligament tears are very common
in OA knees of elderly. These tears are strongly associated with cartilage dam
age suggesting that they are clinically important. However. tears are also associ
ated with othe r indicators of joint degeneration. which may limit the benefit of
repair.

8-0030 1t :5t

Dynamic MRI study for the evaluation of the usefulness of a new femore
patellar device that modifies patellar tracking
M. Mastantuono. E. Bassetti. M. Kvasnova. G. Teori . R. Passariello; Rome/IT

Purpose: The biomechanics of the femora-patellar joint and its alterations esp e
cially in young and sports practicing subjects may develop early involution of
cartilage and sub chondral bone and painful conditions. In our study we ver if ied
the potential offered by dynamic studies of the extensor complex on sagittal and
axial planes and we developed an innovative method of studying the patients
with this particular problem.
Materials and Methods: We performed the MRI examination using a 0.2 T ded
icated magnet for the study of limbs with an adapting device by holding the knee
at different flexi on angles.
Images have been obta ined in different positions of f1exion-extention, acquired in
patients with and without an external amagnetic device wh ich allows the pat ellar
tracking to be modified. We used SE T1 and T2 and G.E. sequences.
We studied 29 healthy volunteers and 41 patients with anterior pain or knee-joint
instability of wh ich a femoro-patellar orig in was suspected.
Results : In 31 patients the correlations between cartilage and subchondral bone
abnormalities and the cinemotion find ing s were signi ficant; in most of the pa
tients MRI dynamic study established in which patient it was useful to apply the
device. in order to modify the patellar tracking. and in which one the device was
not useful.
Conclusion: Our method allows a clear evaluation of the dynamic relationship
between patellar and traclear articular surface. In most of the patients the dy
nam ic MRI study permits the best therapeutic protocol to be chosen.

Solid·pseudopapillary tumor of the pancreas: MR imaging findings
V. Cantisan i' . K.J. Morteli§ ' , A. Levy ' . J.N. Gl ickman' , P. Ricci ', A. Passa riello' ,
S.G. Silverman', P.R. Ros ' ; ' Rome/IT,2Boston, MAlUS. 3Washington, DC/US

Purpose: This study was conducted to describe the MR imaging features of 501

id-pseudopapillary tumor of the pancreas.
Materials and Methods: A multi-institutional review of MR features was per
formed retrospectively in nineteen consecutive patients [17 female . 2 male ; mean
age : 30 years (range: 14 to 74 years)] with pathology proven pancreatic solid
pseudopapillary tumor (SPT). who underwent unenhanced MRI (n=19) and gado
linfum-enhanced MRI (n=10). On MRI. SPT were evaluated for : tumor size.
morphological appearance. location, signal intensity (Sl) characteristics on T1 &
T2-weigh ted images (WI ), presence of cap su le, vascular and/or organ involve
ment. and post -gadolinium enhancement pattern. MR findings were correlated
with pathology features.
Results: Mean diam eters of the masses were 9.4 by 6.8 em. On T1-WI, lesions
appeared predominantly heterogeneously hyperintense (n=8). heterogeneously
hypointense (n=6). and homogeneously hypointense (n=5) . On T2-WI , lesions
were heterogeneously hyperintense (n=12). homogeneously hyperintense (n=5).
and heterogeneously hypointense (n=2). Areas of hemorrhage and cystic degen
eration were present in 14 and 16 patients, respect ively. Alliesians but one showed
a peripheral hypointense rim on pre-contrast T1- and/orT2-WI. On dynamic gado
linium-enhanced MR . lesions showed early peripheral heterogeneous enhance
ment with progressive fill· in (n=8) [80%] or complete homogeneous enhancement
(n=2) [20%]. Excellent correlation between the findings observed by MR and gross
pathology was seen.

circulation) and on vascular and hepatic involvement were compared wit h those
obtained from spiral CT and/or MRI.
Results: CEUS characterized non-functioning pancreatic tumors by detecting
vascular enhancement in the earliest contrastographic phases (from 13 sec after
bolus injection) in 13/14 cases (93%). CT detected vascular enhancement of the
tumors in 11/14 (79 %), demonstrating vascular involvement in 9/14 cases. Vas
cular involvement was present at MAl in 10/14 cases; CEUS correctly assessed
9 of thes e 10 (90%) , because of a diff icult visualization of pancreatic area in 1
case . Liver hypervascular metastasis were detected in 10/14 cases at CEUS. In
one case a sub-centimetre metastasis. undetected by CT and standard MRI, was
confirmed at liver-specific-contrast-enhanced MRI.
1.5 cm pancreatic insulinoma, detected only at DSA , was correctly localized at
CEU.
Conclusion: CEUS can characterize non-functioning pancreatic neuroendocrine
tumors. In the presence of good pancreatic gland visualization . CEUS is accu
rate in the assessment of vascular involvement and is very sensitive in assessing
hepatic involvement. CEUS could be able to improve the non-invasive detection
of small pancreatic insulinomas .

8-0032 10:39

8-0033 10:48

Discrimination of unilocular macrocystic serous cystadenoma of the
pancreas from pseudocysts and mucinous cystic tumors with CT
G. Brancatelli. V. Vilqrain , F. Cohen-Scali , M.-P. Vullierme. Y. Menu ; Clichy/FR

Purpose: To compare the app earance of pancreatic unilocular macrocystic se
rous adenoma, muc inou s cystad enoma and pseudocyst in order to derive useful
computed tomography (CT) criteria to ass ist in differe ntial diagnosis.
Materials and Methods: The CT findings of 33 patients (24 female, nine male;
age range . 18/84 years; mean age. 41 years) with unilocular pancreatic lesions
(unilocular macrocystic serous adenoma n=12; mucinous cystadenoma n=11;
pseudocyst=10) were retrospectively and jointly reviewed by two blinded observ
ers. The number, size . location . tumor contour, thickness and enhancement of
the wall were reviewed, along with other signs of pancreatic and pe ripancreatic
involvement. Diagnosis was based on lesion resect ion (n=22) or on a combina
tion of biological and tumor markers (n=11). The Fisher exact test was used to
analyze the results.
Results: Four specific CT findings were independently specific for unilocular
macrocystic serous adenoma: cephalic location, lobulated contour, th in capsule
(equal or less than 2 mm ) and absence of wall enh an cement. When two of these
criter ia we re used in combination, 83% (ten of 12) of pa tient s with unil ocular
macrocystic serous adenoma were identified. When three or four of these criteria
were used. a specificity of 100 % was achieved. Cephalic location (P < .05). lob
ulated contour (P< .005) . and lack of wall enhancement (P < .005) were statisti
cally significant in comparison to mucinous cysti c tumors. Lobulated contour
(P < .005) were statistical ly significant in comparison to pseudocysts.
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Conclusion: The combination of multiple CT criteria is specific for the diagnosis
of pancreatic unilo cular macrocystic serous adenoma.

8-0034 10:57

Intraductal papillary mucinous tumors of the pancreas: Differential
diagnosis between benign and malignant tumors by MR
cholangiopancreatography
B. QhQi, T. Kim , A. Kim , K. Kim , S. Park , P. Kim , H. Ha, M.-G. Lee ; Seoul/KR

Purpose: The aim of this study was to determine the usefulness of magnetic
resonance cholangiopancreatography (MRCP) in differentiating malignant from
ben ign intraductal papillary mucinous tumors of the pancreas (IPMTs) and to
determine the suggestive findings of malignancy at MRCP.
Materials and Methods: For a six-year period, heavilyT2-weighted thick-section
and thin-section MRCP were performed in 46 patients with IPMT. The morpho
logic types were classified as main duct type, branch duct type, or combined
type . The diameter of the main pancreatic duct (MPD), the extent of the dilated
MPD, the location and size of the cystic lesion, the diameter of the largest cyst,
mural nodules, characteristics of septum, and the caliber of communicating chan
nel with MPD were assessed.
Results: Combined types were more frequently found In malignant IPMTs (21/27,
77.8%) than benign IPMTs (8/19, 42 .1%) (p < .05). Malignant lesions were found
to have larger extent and diameter of dilated MPD than benign les ions (p < .05).
The size of cystic lesions and the caliber of the communication with MPD were
larger (p < .05) and the presence of mural nodule was more frequent in malig
nant lesions than benign lesions (p < .001).
Conclusion : MRCP is useful in differentiating malignant from benign IPMTs of
the pancreas. Main duct and combined type are more frequently found in mal ig
nancy. Mu ral nodules with larger size , diffuse, markedly dilated MPD are ind ica
tive of malignancy. In branch duct type , larger size of cystic lesion and th ickened
irregular septum, larger diameter of communicating duct with MPD may suggest
malignancy.

8-0035 11:06

Three minute secretin assisted CT of the pancreas: Is it of benefit in
pancreatic tumour diagnosis and staging?
A. O'Connell , S. Lyon , P. O'Sullivan, M. Given, T. Fotheringham, M.J. Lee;
Dublin/IE

Purpose: In a previous study we determined that the three minute secretin as
sisted CT of the pancreas resulted in a significant increase in pancreatic density.
The aim is to determine if secretin assisted CT increases pancreatic tumour con 
spicuity at three minutes post injection.
Methods: 20 patients (mean age 74 years; range 52-93) with pancreatic malig
nancy were enrolled. Triple phase helical CT of the pancreas was performed on
successive days. Unenhanced and enhanced CT in the pancreatic phase and
portovenous phase was performed without (day 1) and with 100 IU secretin (day
2) injected 3 minutes prior to scanning. Pancreatic enhancement and pancreatic
tumour conspicuity (pancreatic density minus tumour density) were calculated
using ROI's in both pre and post secretin studies. Qualitative assessment was
made by two radiologists who scored the images using a five-point scale.
Results: The mean increase in pancreatic enhancement following secretin was
24 HU (59 %) (p < 0 .035). Pancreatic tumour conspicuity without secretin was
23 .5 HU , and 52.9 HU following secretin . Th eref ore mean increase in tumour
conspicuity following secretin was 29.4 HU (p < 0.043). Mean qualitative tumour
conspicuity increased by 2 .3 poin ts following secretin (p < 0.041 ).
Conclusion: The administration of secretin 3 minutes prior to contrast enhanced
CT significantly increases pancreatic enhancement on pancreatic phase imaging.
There is also a significant increase in both quantitative and qualitative pancreatic
tumour conspicuity.

8-0036 11:15

Focal pancreatic lesions: Mn-DPDP enhanced MR vs spiral CT
A. zarnillQ, A. De Gaspari, F. De Cobelli . R. Nicoleltl. R. Mellone.
A. Del Maschio; Milan/IT

Purpose: To compare MRI with Mn-DPDP and spiral CT in the detection of solid
focal pancreatic lesions.
Materials and Methods: 30 consecutive patients with suspected pancreatic le
sions underwent contrast-enhanced spiral CT and Mn-DPDP-enhanced MRI at
1.5T.
The examinations were indipendently evaluated by two experienced radiologists
in order to assess the presence of solid focal pancreatic lesions.

Surgery (24 cases), cyto-hystolog ical evaluation (6 cases) with a follo w-up of at
least 6 months were the standard of reference.
Results: Out of the 30 pts the fina l diagnoses were : 17 adenocarcinomas, 5 foca l
pancreatitis, 5 patients with no focal pa ncreatic lesions (2 hepatocarcinoma, 2
cholangiocarcinoma and 1 biliary microlithiasis with papill itis ) , 3 endocrine neo
plasms. CT correctly identified 23 positive and 2 negative patients, with 3 false
positive and 2 false negative diagnosis . Mn-DPDP MRI had 23 true pos itive , 5
true negative, 2 false negative and 0 false positive diagnosis. Regarding the de
tection of focal pancreatic, CT accuracy was 83%, sensitivity 92%, and speci fici 
ty40%
Mn-DPDP enhanced had 93% accu racy, with a sensitivity of 92% and 100% spe
cif icity.
Conclusion: MRI with Mn-DPDP is accurate in the detection of focal solid pan
creatic lesions. Mn-DPDP is useful to exclude with a high level of confidence
pancreatic focal lesions, when suspected at CT, with a significant clinical impact
on patient management.

8-0037 11:24

Pancreatic carcinoma versus chronic pancreatitis: The diagnostic role of
combined MR imaging, MR cholangiopancreatography and MR angiography
A. Kim , H. Ha , P. Kim , T. Kim , M.-G. Lee ; Seoul/KR

Purpose: To determine the diagnostic value of combined MR imaging, MRCP,
and MRA in differentiating pancreatic carcinoma and chronic pancreatitis.
Materials and Methods: For a 2-yea r period, 150 patients suspected to have
pancreatic carcinoma underwent MR imaging . Among them, 93 patients with
pathologic proof of pancreatic carcinoma and 33 with chronic pancreatit is were
included in this study. All MR imag ing performed with breath-hold at 1.5T imager,
consisted of conventional MR imaging with and without fat suppression, MRCP
using both thick-slab RARE and multi slice HASTE, and Gd-enhanced 3D MRA .
Their prospective MR interpretations were reviewed and their MR findings were
retrospectively analyzed by two blinded readers in terms of presence or absence
of pancreatic mass, morphologic feature of pancrealicobil iary tree , vascular chang
es , and ancillary findings su ch as calci fication, cyst , or degree of peripancreatic
fat inf iltration.
Results: Sensitivity, specificity, positive predictive value, and negative predictive
value in diagnosing pancreatic carcinoma were 97%, 52%, 85% and 85%, re
spectively. Pancreatic mass was present in 90 of 93 pan creatic car cinoma (97%)
and 8 of 33 chronic pancreatitis (24 %) (P < .0001).Irregular vascular narrowing
was present in only 36 cases of pancreatic carcinoma (P < .0001). Double duct
sign was predominently demonstrated in pancreatic carcinoma (80% versus 30%)
(P -c .0001).
Conclusion: Despite combined MR imaging, there still remain a few limitations
in differentiating pancreatic carcinoma and chronic pancreatitis. However, the
presence of pancreatic mass, double duct sign and irregular vascular narrowing
obtained from combined MR imaging are valuable findings indicating pancreatic
carcinoma.

8-0038 11:33

Pancreatic cancer: Value of multi-slice helical CT with multiplanar
reconstructions in the preoperative assessment of vascular invasion
M. BrGgel. M. Dobritz, T.M . Link. W. Weiss, E.J . Rummeny; Munich/DE

Purpose: To assess the value of Multi-Slice helical CT (MSCT) with multiplanar
reconstructions (MPRs) in predict ing vascular invasion from pancreatic cancer.
Material and Methods: 24 pat ients underwent MSCT of the pancreas prior to
surgery for suspected pancreatic cancer. CT scans were performed during the
pancreatic parenchymal and portal venous phase on a 4- or 16-slice-spiral-CT
scanner using a high resolution protocol. Major vessels in the vic inity of the tumor
were assessed in terms of degree of the circumferential contiguity of tumor to
vessel and narrowing of the vessel lumen. Axial , sagittal and coronal interactive
MPRs with 1 mm slice-thickness were used for image evaluation as well as an
additional MPR perpendicular to the orientation of the vessel. The images were
analyzed by two radiologists in consensus, and the results were compared with
surgical and histopathologic reports.
Results: 10 of 24 patients had vascular invas ion at surgery andlor histopatholo
gy. Taking in consideration all available MPRs 8 cases were correctly evaluated
as non-resectable. In 2 of these cases only the MPR perpendicular to the vessel
course provided the CT criteria for vascular invasion. High resolution imaging in
the portal venous phase revealed additional information about vessel infiltration
due to the better contrast in the portal venous system. 13 of 14 resectable cases
were rated as true-negative.
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Preoperative MR images of rectal cancer: Comparison of findings between
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Purpose: To evaluate the findings of preoperative MR images of rectal cancer
patients which can predict the possibility of local recurrence
Materials and Methods: Twenty patients of rectal cancer with local recurrence
and randomly selected 58 patients of rectal cancer without local recurrence for at
least two years (M:F = 41:37, mean age: 55.8) were included in this study. All
patients underwent preoperative rectal MR and received curative operation. Three
readers independently reviewed the findings: perirectal fat involvement and in
volvement pattern, lymph node involvement and spiculated lymph node, abutting
of mesorectal fascia, perirectal organ invasion, gross perivascular encasement
by tumor, mucin pool within the mass. The differences in findings between local
recurrent and non-local recurrent patients were statistically analyzed when at
least two readers agreed on the respective findings. Additionally, we evaluated
the diffenences in pathologic stage and the presence of mucinous subtype be
tween the two groups.
Results: Significant findings in the locally recurred group were perivascular en
casement by tumor and spiculated lymph node. Local staging in pathologic spec
imens and mucinous subtypes were not significantly different between the two
groups.
Conclusion: Perivascular encasement by tumor and splculated lymph node in
volvement are statistically significant findings in the local recurred group.

Three-dimensional anal endosonography improves staging of anal
carcinomas compared with two-dimensional endosonography
A.F. Christensen, M.B. Nielsen, SA Engelholm, H. Roed; Copenhagen/OK

Purpose: Three-dimensional (3D) endosonography is a new method of staging
anal carcinoma, which has not yet been validated in comparison with two-dimen
sional endosonography, the latter using only a single scan plane. Aim of study
was to investigate the differences between the two endosonographic techniques.
Material and Methods: Thirty patients with an endosonographically detectable
anal tumour were examined with a 10 MHz rotating endoprobe. Cross-sectional
images of the anal sphincters were stored on a 3D system (Life Imaging Sys
tems) during retraction of the endoprobe through the anal canal. Afterwards, any
projection (e.g., coronal and sagittal) could be reconstructed. Cross-sectional
images (2D) were compared with reconstructed projections (3D) according to 5
parameters concerning tumour spread and presence of regional lymph nodes.
We achieved a scale from 0 to 5 points that ideally should be identical in 20 and
3D endosonography. Non-continuous variables were compared using the Will
coxon signed rank test.
Results: The 3D-method detected median 5 definitive findings, compared with
median 4 findings by the 2D-method (p=0.001). In eight patients the border of
tumour spread was visualised only by 3D endosonography. The median number
of lymph nodes visualised in 3D was 1, in 2D the median number was O.
Conclusion: 3D endosonography in anal carcinoma improves detection of lymph
nodes and maybe also of tumour spread compared with 2D endosonography.
This may have influence on local tumour staging and thereby on planning of treat
ment. A study with histopathological correlation is needed to verify this endosono
graphic study.

Conclusion: MSCT with MPRs from isotropic data sets provides additional infor
mation concerning the vascular involvement in pancreatic cancer and may thus
improve the preoperative staging.

8-0039 11:42

Diagnostic accuracy of MRI for preoperative staging of pancreatic
carcinoma: Tendency of understaging
TA fi!IDI, M. Uhl, B. Geml, N.A. Ghanem, U. Saueressig, O.S. Springer,
M. Langer; Freiburg/OE

Purpose: To evaluate the diagnostic accuracy of MRI for preoperative staging in
pancreatic carcinoma.
Materials and Methods: Two radiologists retrospectively evaluated MRI investi
gations of 15 patients who underwent surgery due to pancreatic carcinoma. Size,
localisation of the tumor and possible infiltration of neighbouring organs as well
as the presence of enlarged lymph nodes were determined to define a preoper
ative, radiological TN stage according to the international TNM classification. A
lymph node of 10 mm or greater was defined as pathologic. The results were
compared to the histological report and surgical findings as gold standard.
Results: Tumor size (Tstage) was staged correctly in 8 of 15 cases. Understag
ing took place in 5 of 15 cases, overstaging in 2 of 15 cases.
Pathological lymph nodes (N stage) were correctly seen in 10 of 15 cases. Over
staging took place in 2 of 15 cases, understaging in 3 of 15 the cases.
Conclusion: If tumor size (T stage) was not staged correctly in preoperative MRI
a tendency of understaging was found. In the majority of cases a correct N stag
ing was possible with almost equal variance to overstaging and understaging.

8-0040 11:51

Preoperative evaluation of superior mesenteric vein involvement in
pancreatic neoplasms: Effectiveness of tumor - vein contiguity and vein
deformity on MRI
I. Tritou, P. Prassopoulos, N. Papanikolaou, M. Daskalogiannaki, E. Xynos,
E. Kouroumalis, N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate MRI signs of superior mesenteric vein (SMV) involvement
in patients with suspected pancreatic neoplasms.
Materials and Methods: MRI examinations of 51 consecutive patients with sus
pected pancreatic mass were prospectively evaluated with regard to changes in
SMV shape, and degree of SMV encompassment. The latter was assessed on a
6-point grading scale: no contiguity (grade 0),,,; 90° (1) 90°-180° (2),180°-270°
(3), 270°-360° (4), SMV significant stenosis, thrombosis or occlusion (grade 5).
According to final diagnoses, 3 groups were formed: (A):pancreatic adenocarci
noma (n=29), (B):other malignant neoplasms (n=12), (C):benign pancreatic dis
ease (n=10).
Results: Group A:Unresectable disease at surgery was found in 26 patients; 7
with grades 0,1,2, 11 with grades 3,4, and 8 with grade 5. SMV changes in shape
in the form of a "teardrop", triangular and oval configuration were observed in 16
cases with grades 0-4 while 2 patients with tumor in the body presented normal
SMV shape. The three patients with surgically resectable disease exhibited grade
o (n=2) and grade 2 (n=1) and normal SMV shape. Grading of tumor contiguity
with SMV showed 82.7% accuracy, changes in SMV shape 72.4% and their com
bination 100% accuracy in preoperative evaluation of SMV involvement. All pa
tients of Groups S, C had grade 0 disease. SMV deformity was observed in 1
patient with papillary mucinous tumor and 2 with chronic pancreatitis.
Conclusion: In patients with pancreatic cancer, accurate preoperative evalua
tion of SMV involvement requires combination of imaging criteria related to the
degree of tumor contiguity with SMV and vein deformity. SMV deformity may also
be observed in non-infiltrative neoplasms and in chronic pancreatitis.

A lSI c F G



8-0043 10:48

Comparison of MRI, CT and endoluminal ultrasound for staging of
advanced rectal carcinoma
J.C. Stollfuss, F. Westerburg, T.M. Link, F. Zimmermann , H. Nekarda,
E.J. Rummeny; Munich/DE

Purpose:To compare MR-imaging , Spiral-CT and endolum inal Ultrasound (US)
for pre-operat ive staging of advanced rectal carcinoma (~T3) after radio-chemo
therapy.
Materials and Methods: 103 patients (76 male, 27 female, mean age 64±3yrs)
with ;:" T3 tumors at initial presentation were included. Contrast-enhanced T1w
and T2w MRI was performed after adequate bowel preparation. CT was per
formed after i.v, and rectal contrast applicat ion. Images were analyzed by two
radiologists (consensus reading) according to TNM categories using local tumor
invasion and the presence of lymph-node metastases as main parameters. His
topathology was available in all cases. The accuracy of T2w and contrast-en
hanced T1w-images were compared in a subgroup of 43 patients.
Results: The overall accuracy for prediction of local tumor invasion (;:" T3) by
MRI was signif icantly higher compared to that of CT and Ultrasound (p < 0.01).
There was no significant difference between T2w and Tl w images after gadolin
ium-DTPA administrat ion (n.s.). Compared to MRI and US, CT tends to be more
specif ic regarding the prediction of nodal status (p < 0.05).
Conclusions: MRI is superior to CT and US for prediction of local tumor invasion
in patients with advanced rectal carcinoma and may replace CT as the primary
staging modality. Intravenous contrast administration in MRI was not superior to
non-enhanced T2w-imaging.

8-0044 10:57

Endoluminal Ultrasonography, computed tomography and magnetic
resonance imaging In staging of rectal cancer: A systematic review
S. Bipat, A.S. Glas, F.J.M. Siors, A.H. Zwinderman, PM .M. Bossuyt,
J.S. l.ameris, J. Stoker; Amsterdam/NL

Purpose: Tosystematically review the available evidence and to obtain the most
valid and precise ostimates on the diagnostic performanc e of Endoluminal Ultra
sonography (EUS), Computed Tomography (CT) and Magnetic Resonance im
aging (MRI) in the staging of rectal cancer and its lymph node involvement.
Materials and Methods: A comprehensive literature search in MEDLINE data
base from January 1985 - December 2001 was performed . Studies fulfilling all
following criteria were included: minimal sample size of 20 patients; histopathol
ogy as reference standard; sufficient data presented to construct 2x2 tables; data
not reported elsewhere in more detail. Two reviewers independently scored meth
odological quality criteria and extracted data. A bivariate random effects model
was used to obtain summary estimates of sensitivity and specificity.
Results: Of 147 identified articles , 85 fulfilled all inclusion criteria. For EUS the
summary estimates of sensitivity and specificity in assessing local invasion were
97% (95% CI: 95%-98%) and 78% (95%CI: 71%-84%) for T2-stage, 93% (95%CI:
91%-95%) and 81% (95%CI: 77%-84%) forT3-stage, and 85% (95%CI: 77%
90%) and 99% (95%CI: 98%-99%) for T4-stage, with lower values for CT and
MRI. Summary sensitivity for lymph node involvement was between 59% and
69%: specificity between 75% and 80%.
Conclusion: This systematic review provides evidence that EUS is a better im
aging modality in assessing local invasion and comparable to CT and MRI in
detecting lymph node involvement.

8-0045 11:06

Staging of rectal cancer: Diagnostic potential of multiplanar
reconstructions In multislice CT
C. Kulinna" R. Eibel' , J. Scheidle r', H. Bonel' , M.F. Reiser'; ' Vienna/AT,
' Munich/DE

Purpose: The present study was performed to evaluate sagittal and coronal
multiplanar reconstructions (MPR) of multislice computed tomography (MSCT)
in the detection of correct local staging of rectal cancer as compared to axial
standard reconstructions.
Materials and Methods: 55 patien ts with histologic proven rectal cancer under
went MSCT of abdomen. The raw data were acquired with a collimation of 1 mm,
a pitch of 6 with an imaging reconstruction with 0.6 mm increment. MPR in sagit
tal and coronal planes (5 mm slice thickness , 4 mm increment ) were calculated
from the raw data and compared to 5 mm axial reconstruct ions.Two blinded ob
servers evaluated the local T- and N-staging first in axial , then in axial, sagittal
and coronal views with a time span of one week.

Results: Interobserver correlation was good at r=0.66. Axial CT slices combined
with MPR images showed accuracy rates of 76% for preoperative T-staging and
92% for detection of lymph node metastases. In up to 18% (10/55 patients) of the
cases, MPR, especially sagittal slices, were more Informative than axial Images
about the extent of the tumor invasion.
MPR were superior in patients with preoperat ive radiochemotherapy in T-staging
at a statist ically significant level of p < 0.05.
Conclusion: MPR on the basis of MSCT data sets are super ior in correct local
staging of rectal cancer as compared to axial standard reconstruct ions alone.

8-0046 11:15

Preoperative MR imaging In rectal cancer patients undergoing curative
surgery: Analysis of occult hepatic metastasis by long term follow-up
J. Lim, M.-J. Kim, K. Lee, J. Kim; Seoul/KR

Purpose: We assessed the false negative rate of preoperative MR imaging in
reefal cancer patients undergoing curative surgery by detection of occult metas
tasis on long term follow-up CT scans.
Materials and Methods: One hundred ninety-nine patients were selected ac
cording to the following criteria:

1. Received curative resection for rectal cancer
2 . No evidence of hepatic metastasis on preoperative MR
3. Serial follow up of more than 18 months with CT

Preoperat ive MR exam included the following sequences; single-shot FSE T2
weighted images, FSE T2-weighted images , and FMPSPGR T1-welghted imag
es. By assuming that newly developing hepatic metastases within 18 months are
occult metastases that were not detected on the preoperative MR, the false neg
ative rate of preoperative MR was evaluated.
Results: During a mean follow up period of 25.5 months. hepatic metastasis was
detected in 16 patients within the 18 months for a false negative rate of 8%. Four
more patients developed metastatic lesions after the 18-month period for a cu
mulat ive false negative rate of 10.5%.
Conclusion : Preoperative MR imaging is relatively sensitive in fhe detection of
occult hepatic metastasis in rectal cancer patients .

8-0047 11:24

PETtCT: Diagnostic improvement in recurrent colorectal carcinoma
compared to PET alone
T.F. I::ianY. I. Burger. G.w. Goerres, B. Seifert , G.K. von Schulthess; Zii richiCH

Purpose: The aim of this study was to determine the diagnost ic impact of co
registered positron emission tomography and computed tomography (PET/CT)
imaging in patients with known or suspected primary or recurrence of cotorectal
- (CRC) or anal carcinoma (AC) compared to PET alone.
Material and Methods: 65 patients with known or suspected recurrence of CRC
or AC underwent PET/CT scanning on an in-line PET/CT system .Two observers
independ ently analyzed PET images alone and co-registered PET/CT images
on a lesion-to-lesion base. Results of PET alone and PET/CT evaluations were
correlated with staging information based upon histology or clinical follow-up
especially regarding correct lesion localization and classification.
Results: In all 14 patients who underwe nt PET/CT for preoperat ive staging pur
poses, the primar y tumor was detected by both observe rs on PET-alone images
as well as in PET-CT.The positive predictive value for the detection of recurrent
disease improved from average 71% to 92.5% when using PET/CT compared to
PET. Image analys is by PET/CT imaging resulted in significantly less over- or
understag ing compared to PET alone (mean value: 10.0% vs. 31.5%).The calcu
lated inter-observer variabil ity between PET evaluations for both observers was
kappa = 0.538, and for PET/CT kappa = 0.744.The intra-observer variability (chi
square test) showed a signifi cant difference between PET and PET/CT for both
observers (p < 0.05 for both observers ).
Conclusion: PET/CT does increase the level of certainty of correct diagnosis .
PETtCT is more accurate than PET alone for the evaluation of recurrenl disease
in colorectal- as well as anal carcinoma.

8-0048 11:33

Multlsllce spiral computed tomography (MSCT) for selecting candidates for
laparoscopic surgery in colorectal carcinoma: A prospective study
M.~,A. Filippone, R. Ambrosini, N. Di Bartolomeo, P. Innocenti,
L. Bonomo; Chieti/IT

Purpose: Factors that contraindicate laparoscopic colorectal surgery include bulky
tumors (> 10 em in size) and locally advanced cancers (stage ~ T3 with any N,
and stage = N3 with any T, according to TNM classification) .The aim of this study
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8-0052 10:39

Computer aided detection (CAD) of segmental and subsegmental
pulmonary emboli on 1-mm multidetector-row CT (MDCT) studies
M. Das', A.C. Schneider", V. Bonneau", C.T, Mamlsch", P. Herzog" SA Wood2 ,

U.J. Schoepf'; 'Boston, MAlUS, 2Sunnyvale, GAlUS, 3MOIheim a.a. Ruhr/DE,
'Munich/DE

ship with the sphincters. Abscesses were found in 14 cases and secondary tracts
in 10 cases. Surgery demonstrated intersphinteric fistulas in the 4 negative at
MRI (false negatives). Concordance with surgery was 90% with high sensitivity
and specificity.
Conclusions: MRI is an accurate technique for identification and classification
of anal fistulas and their complications. Phased array coil offers both elevated
field of view and spatial resolution, able to demonstrate perianal pathology.

Purpose: To evaluate the feasibility and performance of a CAD tool for automat
ed detection of segmental and subseqrnental pulmonary emboli.
Materials and Methods: A CAD tool (LungCheck, R2 Technology, Inc), for auto
mated detection of pulmonary emboli, was evaluated on MDCT (Siemens Sen
sation 4) studies of varying diagnostic quality, in 15 consecutive patients with
documented central pulmonary embolism. A collimation of 4x1-mm and a recon
structed section width of 1.25-mm was used in each patient. The performance of
the CAD tool for the detection of emboli in the segmental and sUbsegmental
pulmonary arterial tree was assessed. Consensus reading of the same studies
by two radiologists for the identification of segmental and subsegmental pulmo
nary emboli was used as the standard of reference.
Results: Consensus reading by the two radiologists revealed 130 emboli in the
segmental and 150 emboli in the subseqrnental pulmonary arteries in the 15
patient studies. Sensitivity of the CAD tool tested was 91% for detection of seg
mental pulmonary emboli and 66% for detection of subsegmental pulmonary
emboli.

Multislice-CT in pulmonary embolism: Optimization of contrast medium
application
S. Dellas, C. Purek, J. Bremerich, G. Bongartz; Basle/GH

Purpose: The investigation protocol of MS-CT in patients with pulmonary embo
lism should be optimized in order to save on contrast media (CM) and to sup
press contrast artifacts by adaptation of the applied bolus of CM in relation to
scan time.
Materials and Methods: 100 patients with clinically suspected acute pulmonary
embolism underwent MS-CT (Volume Zoom, Siemens) in a prospective study,
The patients were randomly divided into two groups. Group A was investigated
with a standardized protocol: 99 ml Ultravist 300, flow 4ml/s + 69 ml NaCI
f1ow4mils. Group B underwent a protocol in which the bolus depended on the
scan time: volume of Ultravist 300 = (scan time+4s) x flow 4 mils + 69 ml NaCI
flow 4 mils]. All other parameters were identical for both protocols: Collimation
4x2.5 mm; feedlrotation 12.5 mm; rotation time 0.5s; 140kV; 160 mAs; and deter
mination of scan delay by bolus tracking. The CM was administered by use of a
CM injector donated from Ulrich Medizintechnik, Germany, Measurements of mean
and maximal contrast densities in main and lobar pulmonary arteries were per
formed and high contrast artifacts in the surroundings of the superior caval vein
were assessed.
Results: We could save on 26.55% (±3.5%SD) of CM in Group B without any
significant reduction in contrast densities in the main and lobar pulmonary arter
ies. It was also found that contrast artifacts were reduced in comparison to the
scans of patients from Group A (p=0.019). There was no difference in scan time
between both groups (rnean- t t.Bs; p=0.968).
Conclusion: Our results demonstrate that the individually adapted protocol is
superior to the standard protocol with respect to saving on contrast media and
improving on image quality.
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Pulmonary embolism
Moderators:
V Ene; Bucharest/RO
G.J. Zylak; Detroit, MI/US
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Purpose: Successful fistula surgery depends on accurate preoperative assess
ment. For both endoanal MR imaging and anal endosonography good correlation
with surgical findings for perianal fistula disease have been reported. There are
however no studies comparing hydrogen peroxide-enhanced 3D endoanal ultra
sonography (HPUS) with endoanal MRI. The purpose of our study was to com
pare 3D HPUS with endoanal MRI in the preoperative evaluation of perianal fistula
disease.
Material and Methods: Patients referred for surgery of perianal fistula disease
underwent 3D HPUS and endoanal MRI. The findings were assessed separately
by experienced observers. Both observers were blinded for each other's findings.
A detailed description of each fistula was made and the following characteristics
were recorded: fistula classification according to Parks, presence of secondary
fistula tracts (circumferential or linear) and identification of the internal opening
of fistulas in the anal canal.
Results: 24 patients (20 male, 4 female, mean age 41 years) were included. The
median time between 3D HPUS and endoanal MRI was 66 days (range 21-160).
The methods had similar results in 92% (22/24) for Parks classification of fistu
las, in 71% (17/24) for secondary circumferential fistula extension, in 96% (23/24)
for secondary linear extension, and in 92% (22/24) for identification of the inter
nalopening.
Conclusion: For evaluation of perianal fistulas 3D HPUS and endoanal MRI have
comparable results especially for fistula classification and identification of the
internal opening. Differences in depiction of secondary fistula extensions can be
due to the time interval between both examinations.

8-0050 11:51

Prospective comparison of hydrogen peroxide-enhanced 3D endoanal
ultrasonography and endoanal MR imaging for perianal fistulas
S. Dwarkasing, R.L. West, S.M. Hussain, R.J.F. Felt-Bergsma, G.P. Krestln;
Rotterdam/NL

8-0049 11:42

was to assess the value of MSCT in selecting candidates for laparoscopic color
ectal surgery.
Method and Materials: Forty-two patients with colorectal cancer underwent
MSCT, after rectal air insufflation and i.v. administration of a spasmolytic agent,
in the prone position, with the following scan protocol: slice collimation = 4x 2.5 mm;
table feed = 12.5 mm/rotation; slice width = 315 mm; rotation time = 0.5 s. The
volume including the tumor was acquired during the arterial phase of enhance
ment, after i.v. injection of 130 ml of contrast agent (400 mgllml, 3 mils), with a
start delay of 35 s; a complete scan of the abdomen was carried-out during the
venous phase (start delay of 70 s). The depth of tumor invasion into the colorectal
wall (T) and the regional nodal involvement (N) were assessed on axial CT sec
tions and multiplanar reformations (MPRs). All patients underwent surgery within
7 days from the examination and CT findings were verified by the surgeon in the
operating room and by histopathology.
Results: Laparoscopic surgery was suggested in 15/42 patients, while open ap
proach was advised in 27/42. MSCT understaged 4 patients, in whom conversion
to laparotomy was necessary.
Conclusion: MSCT seems to be an accurate method for selecting candidates for
laparoscopic surgery in patients with colorectal carcinoma.

Perianal fistulas: Role of phased array MRI in the diagnosis and
classification
F. Maccioni, G. Panzironi, M.C. Colaiacomo, M. De Vargas Macciucca,
L. Manganaro, A. Bruni, M. Marini; Rome/IT

Purpose: To assess the value of MRI performed with phased array coil in the
diagnosis and classification of anal fistulas.
Materials and Methods: 40 patients (25 Crohn's disease) with clinical evidence
or suspicion of anal fistulas underwent pelvic MRI (SIEMENS 1.5 T) performed
with phased array coil. Axial and coronal planes were obtained using TSE T2w
sequences (matrix 512x512), T2 HASTE and T1w FLASH FS, before and after
gd-enhancement. Cutaneous orificium was injected with Gadolinium when evi
dent (10 cases). We considered the presence of a fistula and relationship with
the sphincters and elevator ani and presence of secondary tracks or complica
tions. All patients underwent surgery.
MRI and surgical findings were assessed using the Park's fistula-in-ano classifi
cation and the St. James MR imaging classification of perianal fistulas.
Results: MRI documented no evidence of fistula in 4 patients, intersphinteric
fistulas in 11 (grade 1 and 2 SI. James), transphinteric fistulas in 11 (grade 3 and
4 St. James), translevator in 4 (grade 5 St. James) and complex ano-rectum
vaginal fistulas in 4. 1 case of translevator fistula was not found to have a relation-
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Conclusion: Computer aided detection of segmental and subseqrnental pulmo
nary emboli based on 1-mm MDCT studies is feasible. Application of CAD tools
may improve the diagnostic accuracy and decrease the interpretation time of CT
angiography for the detection of pulmonary emboli in the peripheral arterial tree
and further enhance the acceptance of this test as the first line diagnostic modal
ity for suspected pulmonary embolism.

8-0053 10:48

Alternative diagnoses on helical CT in patients suspected of pulmonary
embolism
M.J.L. van Strijen', w. de Monye', G.J. Kieft', M.V. Huisman',
P.M.T. Pattynarna"; 'The Hague/NL, 2Leiden/NL, "Hotterdem/Nl:

Purpose: Helical CT can exclude pulmonary embolism by providing a possible
alternative diagnosis. The purpose was to assess frequency and validity of these
alternative diagnoses.
Methods and Materials: The information on alternative diagnoses on helical CT
in patients suspected of PE was available in the Antelope Trial database. All pa
tients underwent helical CT scan with three possible outcomes: PE; normal scan
result; or findings suggesting an alternative diagnosis. A comparison was made
between initial alternative diagnosis at inclusion and final diagnosis at three months
follow-up.
Results: In 130 of 512 included patients, helical CT showed findings suggesting
an alternative diagnosis. In 123 patients (95%), this diagnosis at inclusion was
equal to the final diagnosis after three months follow-up. In 7 patients (5%), there
was a difference. In 4 patients, pneumonia was changed to malignancy (n=2),
pleuritis or cardiac failure. In 2 patients, malignancy and COPD were changed to
pneumonia and in 1 patient final diagnosis was unknown (initial suspicion of
malignancy).
The diagnosis categorized in 7 groups; pneumonia (46%), malignancy (15%),
pleural fluid (10%), cardiac failure (8%), COPD (3%) and other (14%).
During follow-up, 1 patient had deep venous thrombosis and 28 patients died in
this group. In one patient, PE could not be ruled out as a contributing cause of
death.
Conclusion: In 25% of patients suspected of PE, helical CT provides an alterna
tive diagnosis as explanation for complaints. The initial explanation of complaints
on CT is unchanged after 3 months follow-up in 95% of patients.

8-0054 10:57

The evaluation of the deep venous system in patients with suspected
pulmonary embolism with multi-detector CT: A prospective study in
comparison to doppler sonography
P.G.C. Begemann, M. Bonacker, J. Kemper, A.E. Guthoff, K.E. Hahn,
P. Steiner, G.B. Adam; Hamburg/DE

Purpose: This prospective study was done to evaluate the ability of indirect mul
ti-detector row CT venography (CTV) in detecting deep venous thrombosis of the
pelvis and the thighs in comparison with Doppler sonography in patients with
suspected pulmonary embolism (PE).
Material and Methods: 41 Patients with suspected PE were included and CTV
(collimation 4 x 2.5 mm, table feed 12.5 mm, 120 kV, eff. mAs 165) from the iliac
crest to the knees was performed after CT angiography (CTA) of the pulmonary
arteries. Doppler sonography was performed within 24 hours. Applied radiation
doses were estimated using the PC program WinDose®.
Results: PE was diagnosed in 20 patients with additional DVT in 11 patients. The
CTV had a sensitivity of 100%, specificity of 96.6%, and positive and negative
predictive value of 91.7% and 100%, respectively. The median cumulative effec
tive dose for CTV was 8.26 msv with a gonadal dose of 3.65 msv. Changing the
CTV-protocol to a collimation of 4 x 5 mm with a 25 mm table feed could reduce
the dose by approximately 11% (p < 0.05).
Conclusion: CTV is a safe and quick diagnostic tool for detecting DVT in pa
tients with suspected PE. Due to the relevant increase in radiation dose the indi
cation has to be considered very carefully.

8-0055 11:06

Diagnosis of pulmonary embolism with spiral CT as a second procedure
following scintigraphy
M.J.L. van Strijen', W. de Monye', G.J. Kieft', P.M.T.Pattynarna",
M.V. Huisman', S.J. Smith', J.L. Bloem'; 'The Hague/NL, 2Leiden/NL,
3Rotterdam/NL

Objective: To evaluate spiral CT as a second procedure in patients with suspect
ed PE and abnormal perfusion scan.

Materials and Methods: We prospectively studied spiral CT in 279 patients sus
pected of pulmonary embolism. All patients started with perfusion scintigraphy.
Depending on the results patients proceeded to subsequent levels in the algo
rithm: Stop if perfusion scintigraphy was normal; CT and pulmonary angiography
if subsegmental perfusion defects were seen; ventilation scintigraphy followed by
CT when segmental perfusion defects were seen; and pulmonary angiography
when results of ventilation perfusion scintigraphy and CT were incongruent. Ref
erence diagnosis was based on; normal perfusion scintigraphy, or high probabil
ity perfusion/ventilation scintigraphy in combination with abnormal CT, or
pulmonary angiography. If PE was present, the largest involved branch was not
ed. A distinction was made between segmental branch or larger PE, or subseq
mental embolism.
Results: 279 patients had abnormal scintigraphy. In 27 patients, spiral CT and/or
pulmonary angiography were non-diagnostic. Spiral CT correctly identified 117
of 135 patients with PE, and 106 of 117 patients without PE. Sensitivity and
specificity was 87% and 91% (prevalence 53%, PPV 91%, NPV 86%). In the high
probability group, sensitivity and specificity increased to 97% and 100% (preva
lence 90%). In the non-high probability group, sensitivity and specificity decreased
to 61% and 89% (prevalence 25%).
Conclusion: In a routine clinical setting, spiral CT technology has limited value
as a second diagnostic test, because of low added value in patients with a high
probability lung scan and low sensitivity in patients with non-high probability lung
scan result.

8-0056 11:15

Impact of 16-slice CT on visualization of subsegmental pulmonary arteries
P. Herzog', U.J. Schoepf', K. Herrmann', K. Nikolaou', C.R. Becker',
M.F. Reiser'; 'Munich/DE, 2Boston, MAlUS

Purpose: According to the published literature only 20-60% of all subsegmental
arteries can be evaluated using 4-slice CT, depending on the section thickness
used. Our goal was to evaluate the diagnostic benefit of 16-slice CT for the eval
uation of segmental and subsegmental pulmonary arteries.
Material and Methods: 62 consecutive patients with suspected acute pulmo
nary embolism were examined using a 16-slice CT scanner (Somatom Sensa
tion 16, Siemens Medical Solutions). For contrast enhancement, a bolus of 120
cc was injected at a flow rate of 5 cc per second followed by a saline flush of 50
cc at the same flow rate. Acquisition was performed using a scanner collimation
of 16xO.75-mm at a table feed of 12-mm per second and a rotation time of 0.5 sec.
Axial images were reconstructed with 0.75-mm section thickness. A thoracic ra
diologist with 6 years experience in interpreting thoracic CT read the axial slices
off a workstation. In the 62 patients, each segmental (n=20) and subseqmental
(n=40) pulmonary artery was individually rated as analyzable or indeterminate.
The contrast enhancement in the main pulmonary artery and in each segmental
artery was measured in patent vessels.
Results: 97.1% of subsegmental pulmonary arteries and 100% of segmental
pulmonary arteries were rated as analyzable.
Conclusion: 16 slice CT with 0.75-mm thick sections improves visualization of
segmental and subsegmental pulmonary arteries compared to results reported
for 4 slice CT.With this technique, the percentage of non-diagnostic studies should
be further reduced.

8-0057 11:24

Follow-up of patients with negative helical CT findings for suspected
pulmonary thromboembolism
E. Castaner, X. Gallardo, J.-M. Mata, J. Rimola, C. Carod; Sabadel//ES

Purpose: Positive findings on helical CT examination are accepted as confirma
tion of suspected pulmonary thromboembolism (PTE). However, little information
as to whether negative findings can rule out PTE is available. The aim of this
study is to analyze the thromboembolic complications seen in patients with neg
ative findings for PTE on helical CT, who have not had anticoagulant therapy.
Material and Methods: We present a descriptive, retrospective study based on
the revision of clinical histories and/or telephone contact of patients with nega
tive findings for PTE on helical CT.We followed patients for 6 months after exam
ination and describe the alternative diagnoses reached by helical CT.
Results: During 1999-2000, 299 helical CT examinations were performed at our
center for suspected PTE. The results were negative in 211 cases.
In the 6-month period following examination, 40 (22%) patients died. In 38 cases,
death was unrelated to thromboembolic disease; therefore, a total of 173 cases
were revised. The other two cases involved one unconfirmed suspected PTE
death and another due to unknown causes after 5 months. Only one patient was
readmitted for PTE in the six-month follow-up period. Helical CT examination led
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8-0062 10:39

MR-guided L1TI in patients with oligonodular hepatocellular carcinoma
K. Eichler, M.G. Mack, S. Zangos, R. Straub, K. Engelmann, T.J. Vogl; Frankfurt
a. Main/DE

Purpose: The goal of this evaluation was the analysis of the potential of MR
guided L1TI in patients with oligonodular hepatocellular carcinoma.
Materials and Methods: 55 patients with 97 intrahepatic lesions were treated
with MR-guided L1TI. 31 of 57 patients had percutaneous transarterial chem
oembolization as the initial treatment. The Nd-YAG laser fiber was introduced

Material and Methods: Nineteen patients with severe contraindications to iodi
nated contrast media underwent gadolinium-enhanced multislice spiral CT ang
iograms of the pulmonary circulation (z-axis coverage: from the level of the aortic
arch to that of the inferior pulmonary veins; collimation: 4x1 mm; pitch: 2, 120 kVP;
100 mAs/slice). The dose administered was randomized (0.3 mmol/kg: n=10;
0.4 mmol/kg: n=9). injected as a compact bolus at a rate of 6 mils (n=19) fol
lowed by 15 ml of saline using a power injector.
Results: The mean (± SO) volume of gadolinium administered was 52 ± 8 ml
(range: 35-60). In 5 patients, an inadequate selection of the start delay (too long
in 4 patients; mean value: 17.5s) (too short in one patient; 2s) explained the poor
degree of vascular enhancement on CT scans. In 14 patients: (a) the degree of
vascular enhancement was rated as good (mean value ±SD: 171 ± 16 HU; n=3)
or excellent (mean value ±SD: 230±25 UH; n=11) within central and peripheral
pulmonary arteries; (b) a constant level of vascular enhancement was observed
throughout the entire volume scanned in 4 patients whereas a gradient of con
trast enhancement was observed in 10 patients; (c) the peak of arterial enhance
ment disappeared after a mean (±SD) time interval of 11.4 ± 3 sec (range: 6-15)
after starting the administration of gadolinium. No adverse effects were observed
in the study group.
Conclusion: Adequate enhancement of pulmonary arteries on gadolinium-en
hanced spiral CT angiograms requires the selection of a mean start delay of
4 seconds and a mean duration of acquisition of 7 seconds.

8-0061 10:30

Colorectal carcinoma metastases in the liver: Local control rate and
survival data after lasertherapy
M.G. Mack, R. Straub, O. Sellner, K. Eichler, D. Menges, J.O. Balzer,
M. Bottger, T.J. Vogl; Frankfurt a. Main/DE

Purpose: To evaluate the potential of MR-guided L1TI for the treatment of color
ectal liver metastases in a long-term follow-up study.
Materials and Methods: MR-guided L1TI was performed in 653 patients (mean
age 61.3 years) with 1940 liver metastases from colorectal cancer. Survival rates
were calculated using the Kaplan-Meier method. Included were patients with: not
more than 5 metastases, none of which were greater in diameter than 5 em,
patients with recurrent liver metastases after partial liver resection (36.4%), pa
tients with metastases in both liver lobes (33.1 'Yo), patients with locally non-re
sectable lesions (13.3%), patients who had general contraindications for surgery
(4.2%) or who refused surgical resection (13.1 %).
Results: The local hepatic tumor control rate at 6-month follow-up was 1.8% for
metastases up to 2 em diameter, 2.5% for metastases between 2 and 3 em diam
eter, 1.3% for metastases between 3 and 4 em diameter and 4.3% for metastas
tases larger than 4 em in diameter. The mean survival rate for all treated patients,
starting the calculation at the date of diagnosis of the metastases which were
treated with L1TI, was 3.9 years (95% confidence interval: 3.6-4.2 years, 1 year
survival 93%, 2 year survival 74%, 3 year survival 49%, 5 year survival 26%).
The mean survival after the first L1TItreatment was 3.3 years (95% CI: 3.0 - 3.7
years)
Conclusion: MR-guided L1TI yields high local tumor control and survival rates
in patients with liver metastases of colorectal carcinoma. L1TI proves compara
ble with survival rates to surgical resection.
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\I.D.Sauftas; Thessalaniki/GR
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Evidence-based radiology: An algorithmic approach to the diagnosis of
venous thromboembolism
J.D. Dodd, S.J. Skehan, C. Collins, K. Murphy, T. McDonnell, M. Staunton,
D.E. Malone; Dublin/IE

to an alternative diagnosis in 83 (45.6%) patients. The negative predictive value
was 94.5%.
Conclusions: Helical CT is useful both for confirming and ruling out PTE.

Paddle wheel: A promising method for improved CT-diagnosis of pulmonary
embolism
G. Wieners, M. Pech, J. Ricke; Berlin/DE

Purpose: We report on our results with a rearrangement tool of axial spiral CT
data in 127 patients with strong clinical suspicion of pulmonary embolism.
Material and Methods: The reconstruction mode paddle-wheel (PW) was intro
duced by Simon et al. (1), and uses the ability of multislice CT systems to rear
range CT data in a way that presents diagnostic images radially, over a 180°-turn
(like a paddle-wheel), with the axis passing through the main pulmonary artery.
In modification to the previous study, we use smaller angles of only 3 0 with an
overlap of 1o and smaller slice thickness of 5 mm to achieve a more fluent cine
like display of the segmental and subsegmental pulmonary arteries. To optimize
contrast enhancement of the pulmonary arteries dedicated computer-guided in
travenous contrast-bolus application was performed. Optimization of window and
center levels of the paddle-wheel CT images was done by 5 experienced CT
radiologists. The comparison of axial and PW data was performed by 4 experi
enced radiologists, to compare dimensions, position and radiological signs. In
addition, the radiologists were compared against each other. The results were
statistically processed.
Results: Starting at the main fissure, images display the contrast-enhanced pul
monary arteries over their anatomical course, which leads to improved visualiza
tion of intravascular emboli and improved anatomical orientation of pulmonary
vessels compared to conventional transverse view in all 127 patients examined.
Conclusion: Our results show, that compared to axial CT images, detection of
subsegmental emboli and extension of more central clots into subseqmental pul
monary arteries could be improved with PW.

Purpose: To evaluate whether evidence-based medicine (EBM) methods are
suited to the derivation of diagnostic algorithms for the investigation of venous
thromboembolism (VTE).
Material and Methods: A multi-disciplinary VTE group was formed. A focused
clinical question was designed. Literature searches comprised a computer search
of Medline using 'Silver Platter' during the Oxford EBM course, Medline searches
using 'PubMed' and reviews of specialist textbooks and overviews recommend
ed by the VTE group. Retrieved studies were ranked using Levels of Evidence (1
5). The best studies were appraised using EBM methods. Using sensitivities and
specificities of D-Dimer (DO) and each imaging modality, graphs of conditional
probability (GCP) were constructed. These enable the user to estimate post-test
probability for positive or negative tests from the full range of pre-test probabili
ties.
Results: A structured clinical assessment gave the pre-test probability of VTE
(high, medium, low). This was followed by DO testing and then by an imaging
modality. For deep vein thrombosis this was Doppler ultrasound and for pulmo
nary embolism, V/O scan or CT pulmonary angiography and venography. Apply
ing the pre-test probability of disease to the GCP for DO yielded post-test
probabilities. These were then applied as the pre-test probability to the GCP of
the appropriate imaging modality to derive a 2nd set of post-test probabilities.
These determined therapy or further investigation. In this way, diagnostic algo
rithms for VTE were derived.
Conclusion: EBM methodology facilitates a progression in diagnostic thinking
from test properties to pre- and post-test probabilities. It is well suited to the
derivation of investigative algorithms in radiology.

8-0059 11:42

8-0058 11:33

8-0060 11:51

Multislice spiral CT angiography of pulmonary arteries using gadolinium:
Optimization of the scanning protocol
I. Mastora, M. Remy-Jardin, A. Amara, I. Tillie-Leblond, M.-C. Blandin,
J. Herny; Lille/FR

Purpose: To optimize the scanning parameters for multislice CT angiography of
the pulmonary circulation using gadolinium.



with a percutaneously positioned irrigated laser application system . Qualitative
and quant itat ive MR parameters and clinical data were evaluated. Survival data
were calculated using the Kaplan-Meier method.
Results: All pat ients tolerated the procedure well under local anesthesia. The
total procedure time was 90 minutes. All complications observed were minor and
no further treatme nt was necessary. Onlin e MR thermometry allowed exact visu 
alization of the extens ion of laser-induced change s and their relationship to the
neighbo ring anatomy. Lesions up to 2 cm in diameter could be efficiently treat ed
with a single laser application; larger lesion s were treated with a dual , triple and
quadruple simultaneous application. In 97.5% we achie ved a complete necros is
of the tumor and a 5 mm safety marg in, resulting in a complete destruction of the
tumor without local recurrences. Mean surviva l after the first laser treatment was
4.3 years (95% confidence interva l (CI) 3.6- 5,2 years) and 4.8 years (95% CI:
4.1 - 5.4 years) after the time of diagno sis of HCC.
Conclusion : In intrahepatic oligonodular involvement of hepatocellular carcino
ma LIlT appears to be an effective therapeutic procedure.

8-0063 10:48

Combined treatment,TACE and RF ablation in HCC: Preliminary results
A. Marz io, D. Gasparini , M. Sponza; Udine/IT

Purpose: We tried to assess the effectiveness of the combination of percu tane
ous radiofrequency thermal ablation (RF), stop-flow and transcatheter art erial
chemo embo lisation (TACE) in HCC.
Materials and Methods: 34 patients affected by HCC unde rwent RF treatment.
The cho ice of method was made accord ing to the type of lesion and dimensional
criteria:
1. RF without stop-flow associat ed with the injection of diagnostic lipiodol in the
case of a single nodule smalle r than 3 ern, 2. RF with stop-flow of the hepati c
artery associated with TACE in the case of single nodul e greater than 3 cm and
3. in the cases of 2-3 nodules , a subdivision was made into 2 groups according to
the volume: smaller or greater than 89 ml.
Results: 10 out of 34 patients affected by HCC smalle r than 3 cm. demonstrated
percentag e necrosis of 100%. The remaining 24 pat ients affected by HCC treat 
ed with RF associated with stop-flow and TACE showed responses related to the
volume of the tumou r: 1. nodu les of diameter ranging from 3 to 5 cm showed
necros is of 100%. 2. maximum of 3 nodules showed necrosis of 95%. 3. multifo
cal HCC with more than 3 nodules or tumour mass greater than 89 ml, showed
necrosis of 90%.
Conclusion: Our study has proved effectiveness with lesions of upto 3 cm diam
eter. The stop-flow associated radiofr equency technique allows effective treat
ment of single nodules with a diameter of up to 5 cm and/or multiple nodule s.

8-0064 10:57

Radlofrequency thermal ablation versus percutaneous ethanol injection for
"early" hepatocellular carcinoma: Preliminary results of a prospective
randomized controlled trial
A.~, F. Brunella , P. Carucci , A. Balder i, V. Malf itana . M. Petracchini,
G. Gandini; Turin/IT

Purpose: To present the prelim inary results of a prospective RCT comparing RF
thermal ablation and PEl for not advanced HCC (no more than 3 lesions, no
larger than 3 ern).
Materials and Methods: This study includ es patients with Child AlB hepat ic cir
rhosis and a newly diagnosed "early" HCC. The primary end point is to compare
the rate of compl ete necrosis after one or two sess ions (when the first treatment
did not achieve a comple te necrosis), and one year later. Additional comparative
end po ints ar e complicat ions , co sts and 3/5 -year survival rate. Tumor
diagnosis/staging and post-therapy evaluation are based on state- of-the-art d i
agnostic imaging. 55 patient s (41 male, 14 female) with 78 lesions were random 
ly distr ibuted into the RF (28 patients, 41 lesions) or PEl group (27 patient s, 37
lesions), but only 68 lesions have been evaluated for tumo r necro sis.
Results: One patient died for Gl hemorrhage a few days after PEl treatm ent;
ano ther 6/27 PEl pat ients (26% in all) experienced adverse events (5 part ial por 
tal thrombosis), versus 2/28 (7%) RF patients.The CT/MRI study after one ses 
sion showed 31/37 (84%) complete necrosis in the RF group and 17/3 1 (55%) in
the PEl group (p < 0.05 ).The succe ss rate rose respect ively to 95% (35/37) and
81% (25/31) after the second session .
Conclusion : According to our preliminary results , RF seems to be better than
PEl in obta ining complete necrosis of small HCCs after one session. The differ
ence after the second session is still non-statist ically significant. In addition , in
our ser ies PEl showed a higher complication rate.

8-0065 11:06

Radiofrequency ablatIon of liver tumours in patients with biliary
obstruction. stents or bilio-enterlc anastomoses
A.R.~, W.R. Lees ; London/UK

Purpose: Complications following thermal ablation include infection in the necrotic
area . Biliary tract pathology is one aetiological factor. We reviewed 126 patients
who had undergone radiofrequency (RF) to identify those with biliary obstruction
+/- stents or aerobilia and analys ed the infective complications.
Materials and Methods: All patients received prophylactic antibiotics prior to RF.
Electrodes were positioned such that the obstructed ducts were not breached .
CT scans were reviewed to determ ine the severity and distribution of biliary ob
stru ction. Patient records were reviewed for infective complications in the follow
up period.
Results: There were 27 patients with biliary obstruction +/- stent placement and
4 with prior surgical bilio-enteric anastomoses. 13 patients had SUb-segmental
bil iary obstruction peripheral to their tumour ; 1/13 developed a sterile biloma which
did not require intervention. 5 patients had previously undergone RF ablation and
subsequently developed biliary obst ruction such that the ablated area lay within
the obstructed zone ; none experienced a complication. Nine patients underwent
RF to tumour in an obstructed or stented area; 1/9 developed an abscess and
succumbed three months later having developed a bilio-pleural fistul a. 2/9 had
recurrent cholangitis requ iring long-term antibiotics. 6/9 remained well. 1 patient
with a bilio-enteric anastomosis developed an abscess after 2 of a total of 4 treat
ments.
Conctusions: Biliary obstruction peripheral to the tumour or area of ablation did
not result in significant complications . Centra l obstru ction with stent placement
was associated with abscess forma tion in 1/9 patients. In two other s the use of
long- term antibiotics has prevented abscess formation despite the prese nce of
cholan gitis.

8-0066 11:15

A randomised trial comparing conscious sedation with and without coeliac
plexus block in patients undergoing thermal ablation of liver metastasis
A.N. Beck, J. Ricke, M. Werk, M. Pech, B. Spors , M. Schaefer, A. Stoh lmann;
Berlin/DE

Materials and Methods: Thirty-four consecutive patients were randomised to
rece ive midazolam and fentanyl i.v, alon e or combined with coel iac plexus block
pr ior to L1TI. The doses of midazolam and fentanyl were individu ally adapted
dur ing the intervention according to the patient's pain. Sixteen patients rece ived
additional CT-guided percutanous coe liac plexus block using bubivacain e. Fol
lowing the intervention, pain was recorded SUbjectively by the patients using a
standardized pain index from 1-16 . We documented the doses of i.v, narcot ics,
pain related interruptions of the procedure and the time to complete the interven
tion.
Results: The average pain index with and without coeliac plexus block was 7.2
and 8.6, respect ively.The dose of l.v, pain medication was significantly lower in
patients with coeliac plexus block compared to those with conscious sedation
alone (4, 882~g per kg body weight and 6.266~g per kg bodyweight fentan yl, re
spectively).With coel iac plexus block. pain related interruptions of the laser inter
vention were less frequent. Overall intervention time with coeliac block was reduced
by 24 minutes.
Conclusion: Percutanous coeliac plexus block in additio n to conscious sedation
lowers the patient's pain sensations sig nificantly and decreases the need of i.v,
pain medication. Future results are likely to demon strate a more significa nt de
crease in inte rvention time due to improved pain managem ent.

8-0067 11:24

Percutaneous coil placement prior to liver radiofrequency ablation (RFA)
under fluoroscopic guidance
A.A. Hatz idakis , M. Hamad y, T. Sabharwal , A. Adam ; London/UK

Purpose: Some hepat ic neopla sms are not visible on ultrasound (US) images
and appear only trans iently on computed tomography (CT) images following en
hancement with intravenous (IV) con trast med ium. The aim of this work was to
evaluate a new techn ique for localization of such tumours before RFA treatment.
Materials and Methods: The techniqu e was used in three cases , two with meta
static liver disease and one with hepatocellular carcinoma (HCC). A 21G needle
was inserted before IV contrast injection in the approximate positi on of the le
sions using anatomical landmarks demonstrated in the vicinity of the mass on
previous contrast-enhanced CT images. After injection of 100 ml of iodinated
contrast medium, the needle location was placed more precisely with its t ip in the
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8-0070 11:51

PET-eT Imaging to determine the effect of radiofrequency ablation In
primary and secondary malignant liver tumors
H. Kuehl, G. Antoch, J. Kanja , A. Bockisch, J.E Debatin; Essen/DE

Purpose: Success of RF ablation of liver tumors crit ically depends on complete
tumor necrosis. PET-CT may be of benefit by differentiating between total tumor
ablation and residual tumor tissue in the early post-ablative period.
Materials and Methods: 11 patients (HCC 2, colorectal mets 7, carcinoid 2) with
13 non-resectable liver tumors underwent PET-CT tomography (biograph™ Sie
mens Medical Solutions) 24 h prior to liver intervention. RF ablation was per
formed impedance-controlled with cooled-tip electrodes (Cool-Tipt" Radionics)
under CT-guidance (Volume Zoom" Siemens Medical Solutions) .A PET-CT was
repeated within 24 h to determine treatment success. Complete ablation was
defined as a significant decrease of glucose utilization to or below normal liver
values. Quantification of glucose metabolism was performed by determination of
standard uptake values (SUV).
Results: All tumors were characterized by increased glucose metabolism (SUV:
5.6-10.5) before radiofrequency ablation . Postinterventionai PET-CT was able to
demonstrate total tumor ablation in 10 of 13 treated lesions . Follow-up on these
patients for up to 6 months did not reveal tumor recurrence in treated localiza
tions . In two cases complete ablation was not possible due to close proximity of
tumor and portal vein. Incomplete tumor necrosis was correctly determined by
PET/CT.
In two patients follow up PET-CT showed tumor growth in other intra- and extra
hepatic localizations.
Conclusion: PET-CT enables immediate determination of ablation therapy suc
cess in thermal ablation of liver tumors and may, furthermore. add a reliable tool
to CT alone in follow-up of treated patients .

center of the mass. A metallic coil of 40 mm length and 3 mm diameter was then
inserted via the needle into the tumour and its position confirmed with additional
CT imaging. Then fluoroscopy was used to guide the RF electrode into the tu
mour using the coil as a target.
Results: Placement of the coil was satisfactory in all cases . RFA was performed
successfully and adequate coagulation of the tumours was seen on follow-up CT.
No immediate or delayed complications were observed. The coil did not interfere
with the delivery of RF energy.
Conclusion: The technique described is safe and effective . It is a very good
method 01 guiding RF electrode placement in patients with tumours poorly visu
alized on US and unenhanced CT.

8-0068 11:33

Radiofrequency ablation of liver tumors: Evaluation with follow-up triphasic
multislice spiral CT
A.~, M. Salcuni, M. Mereu, R. Ambrosini, L. Bonomo; ChietillT

Purpose: To assess serial changes in liver tumors after percutaneous radiofre
quency (RF) ablation at follow-up triphasic multislice spiral computed tomogra
phy(MSCT).
Materials and Methods: Forty patients with 65 malignant lesions (40 hepatocel
lular carcinomas and 25 metastases) underwent triphasic MSCT immediately, 1
month and every 3 months, after RF ablation . The appearance of the treated
lesions (enhancement pattern , size and shape) , treatment efficacy and compli
cations were assessed .
Results: 55 were successfully ablated and appeared as a defect in enhance
ment with round or ovoid shape and smooth margins. In the remaining 10 lesions
residual viable tumor appeared as a small nodular peripheral enhancement. Im
mediately after the procedure, a thin peripheral rim of enhancement and arteri
oportal shunting were observed in 38 of 55 (70%) ablated lesions and 5 of 65
(7%) treated tumors, respectively , but disappeared over time (1-3 months) and
were not linked to tumor regrowth.Tumor regrowth, observed in 15 lesions after a
mean follow-up of 15 months, appeared as an arterial phase nodular enhance
ment in all 5 hepatocellular carcinomas, whereas 8/11 metastases showed an
irregular thickned peripheral enhancement better seen in the late phase and 2/11
an increase of size without significant enhancement. Complications included seg
mental bile duct strictures and subcapsular liver hematoma .
Conclusion: Liver lesions treated with RF ablation may show a spectrum of find
ings at triphasic MSCT. The knowledge of these findings is essential for the cor
rect evaluation of RF treatment efficacy.
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8-0069 11:42

Value of helical 7 phase dynamic multi-detector perfusion CT in evaluation
of percutaneous radiofrequency thermal liver ablation
A.J.~, S. Klein, H.-J. Brambs , T.R. Fleiter ; VIm/DE

Purpose: To test the hypothesis that 7 phase dynamic helical multi-detector per
fusion CT is capable of accurately depicting developing thermal necrosis imme
diately after radiofrequency (RF) ablation.
Materials and Methods: 14 patients with metastatic liver disease referred for
percutaneous CT-guided RF-ablation were examined using a new 7 phase proto
col with a four detector helical CT (Phillips MX 8000). This CT was performed the
day before ablation and immediately after removal of an 18 G triple clustered
internally cooled RF-electrode (Radionics Cooled Tip) and repeated 6 weeks
later. Image analysis was performed to evaluate whether complete tumor abla
tion was achieved.
Results: 10 of the patient s were judged to have complete ablation according to
the immediate post ablation perfusion CT, while 4 were rated to have residual
tumor left. 2 of the latter 4 received a second ablation before discharge. At 4
weeks both the 10 patients which were primarily judged to have complete tumor
ablation and the 2 patients that had received a second ablation proved to have no
vital tumor left according to CT. 2 patients that were primarily judged to have
incomplete tumor ablation showed residual tumor as predicted immediately after
ablation.
Conclusion: Our preliminary results derived from the first 14 patients ot an on
going study suggest that the hypothesis can be accepted. 7 phase perfus ion CT
shows high potential in monitoring percutaneous RF liver ablation because of the
accuracy in depicting developing thermal necrosis .

8-0071 10:30

Image quality criteria for full field digital mammography
C. Van Ongeval, A. Van Steen, H. Bosmans, G. Marchal; Leuven/BE

Purpose: Scoring the image quality of full field digital mammograms (FFDM) is
necessary for applications such as the quantification of the global appreciation of
the images, the comparison of post processing and the evaluation or comparison
of viewing conditions. Image quality criteria for conventional systems failed to
assess some aspects typical for FFDM.The purpose of this study was to propose
image quality criteria as a complementary tool to physical measurements.
Materials and methods: Image quality criteria were set-up during evaluation
studies between conventional mammography and a new computed radiography
system for mammography (Agfa, B).They were further completed during accept
ance tests of a Senographe 20000 (GE. USA) and an FCR 5000MA (FUji. Japan)
system. Typical features and artefacts were described and if retevant, a new cri
terium was proposed . Encountered artefacts were recorded .
Results: Criteria were subdivided in 2 groups evaluating both the radiological
(11 criteria) and the global appearance (5 criteria) of the images .The necessity
of the different criteria follows from practical examples. Scoring image quality
criteria provides a subjective quality index, but this was nevertheless fairly repro
ducible. Large patient series are needed if the criteria have to be used for optimi
sation purposes, due to variations induced by breast composition. Main result is
that these criteria draw the attention to certain features and artefacts that may
otherwise remain undetected. They are helpful as a quantitative tool to desc ribe
image quality.
Conclusion : A series of 16 criteria will be proposed to help the radiologist as
sess FFDM.



8-0072 10:39

Full field direct digital mammography versus digital storage phosphor
mammography: A comparison of image quality
G. .Ef<!.d, C. Riedl, C. Kulinna, E. Kaindl , H. Langenberger, C. Eibenberger,
W. Matzek ,T.H. Helbich; Vienna/AT

Purpose: Tocompare image quality of fUllfield direct digital mammography (FFDM)
vs. digital storage phosphor mammog raphy (OSPM).
Materials and methods: FFDM (Senographe 20000, GEMS) and OSPM (Mam
momat 3000Nova , Siemens-Elema in combination with CR·Mammo Reader, Fuji)
were performed on 152 patients on the same day. For each case five radiologists
independently evaluated both systems in a direct compa rison using a scale from
1 (=excellent) to 5 (=unsatisfactory) for each of the following criteria: image quality,
contrast, sharpness, blackness, image noise, artifacts, skin, retromamillary space,
parenchymal structures , calcification detection and calc ification interpretation .
16,720 observati ons were performed .
Results: For 10/11 categories results were significantly better (p < 0.05) for FFDM
than for DSPM. Only for the category blackness results were significantly better
(p < 0.05) for DSPM. The mean rating was 1.49 (SO: 0.39) for FFOM and 2.01
(SD: 0.38) for DSPM.
Conclusion: Regard ing image quality FFOM based on the cesium iodid e scintil
lator/amorphous silicon matrix is superior to OSPM.

8-0073 10:48

Physical characteristics of a clinical prototype for full field digital
mammography with an a-Se flat panel detector
B. Lazzari' , G. Belli' , K. Nykanen ' , M. Rosselli OelTurco' ; ' Florence/IT,
2Tuu5ula/FI

Purpose: To evaluate both technical and clinical imaging characteristics of a clin
ical prototype for full field digital mammography with an amorphous selenium
flat· panel detector (FPD) with a pixel pitch of 0.085 mm and to compare these
results with the currently available systems FFOM.
Materials and Methods: The basic performances of an Instrumentarium clinical
prototype direct mammography system implementing an a-Se FPO have been
assessed on the basis of measured response curve, MTF, NPS, NEO and OOE
in a clinical setting.
Results: The system shows a linear response curve from 0.6 mR to 73 mR.The
presampling MTF was found to be approximately 0.74,0.55 and 0.42 at 2, 4 and
5.88 cyc les/mm.The NEO is linear ly related to the exposu re starting from about
9 mR above which value the system can be considered noise quantum limited .
The DOE, evaluated in clinical conditionsis at close to zero spatial frequency
approximately 61% at 52 mR and 43% at 9.1 mR. Below 8 mR the OOE(O)falls
down to 12.7%, 8.4% and 3.5% at 1.6, 1.1 and 0.5 mR respectively due to high
structured noise level.
Conclusion: The results of quantitative analysis demonstrate a high MTF, as we
expected , due to direct conversion technology and a high DOE over the expo
sure range from 9 mR to 70 mA. The NEO shows that the system can be consid
ered noise quantum limited above 9 mR suggesting the exposure level that must
be set in clinical pract ice to ensure an adequate image quality.

8-0074 10:57

Dose reduced full·field digital mammography after marker placement
C. Riedl , G. Pfarl , M.H. Fuchsjaqer, H. Langenberger , M. Memarsadeg hi,
T.H. Helb ich; Vienna/AT

Purpose: For quality assurance control mammograms after marker placement
are recommended. The purpose of our study was to assess the influence of reo
duced current time product (mAs) on average glandular dose (AGO) and quality
of control mammog rams after marker placement using a full-field digital mam
mography system (FFDM).
Methods and Materials: In 66 consecutive cases undergo ing preoperative hook
wire localization (n=33) and/or postbiopsy clip placement (n=33) 132 control
mammograms (craniocaudal and mediolateral) with reduced mAs were performed
using FFOM (Senographe 20000, GE Medical Systems, USA). In relation to indio
vidual base line mammography the mean reduced mAs for control mammography
was in group A: 53.5% (n=33; range; 40.8-66.1 ) and in group B: 74.5% (n=33;
range: 66.7-81 .8). AGO was automatically calculated for baseline and control
mammography during exposure . For each group two experie nced radiologis ts
evaluated if (a) markers were visible on mammograms with mAs reduction, and if
(b) quality was sufficient to assess the correct placement of the marker.
Results: The mean AGD reduction was for group A: 63.9% (range: 37.2-8 1.0),
and for group B: 79.1% (range: 67.4-91.7). Markers were visible on control rnarn-

mograms in all 66 cases. In group A quality of control mammograms was suffi
cient for control of correct marker placement in 33/33 (100%) cases and in group
Bin 31/33 (93.9%) cases .
Conclusion: FFDM seems to offer a considerable potential for dose-reduction in
control mammograms after marker placement.

8-0075 11:06

Comparing hard copy, full f ield digital and analog mammograms
S. van Woudenberg ,T.A.J. Roelofs , J.H.C.L. Hendriks, N. Karssemeijer ;
NijmegenlNL

Purpose: To compare hard copy, full field digital mammograms (FFDM) with
screen-Iitm mammograms regarding reader performance and preference.
Materials and Methods: From 32 pat ients 64 mammog rams with visible lesions
were collected . For all pat ients a full field digital mammogram (GE Senographe
20000) and an analog mammogram were available .The patients were referred
either from the screening program (19) or by their GP's (13).ln the latter case the
digital mammogram was made first , followed by an analog mammogram. Digital
mammograms were printed using a laser imager (Kodak Dryview 8600). All cas
es were normal , or histolog ically proven benign or malignant. Only the images of
the suspect breast were used in MLO and CC-view.Ten radiolog ists (six exper i
enced , four trainees ) determined lesion type and rated the probab ility of malig
nancy. Results were analyzed by computing ROC curves.Additionally, a preference
study was performed using pair comparison of printed digital and analog images.
Compa risons were made between dig ital and analog images per view. Twelve
radiographers, seven radiologists and seven physicists rated their preference
based on image quality and lesion presentation, ignoring positioning technique.
Results: All participating radiologists performed better with hard-copy FFOM
images than with analog film.The difference was statistically significant (p < 0.001).
Results suggest that FFDM allows a better characterization of masses. On aver
age, digital images were preferred by all but one reader.
Conclusion: Image quality of printed digital mammograms is judged to be supe
rior to that of conventional film. FFOM may improve breast cancer diagnosis due
to enhanced characterisatio n of masses.

8-0076 11:15

Analysis of low contrast detectability in digital mammography: Comparison
between a dual-side reading CR system and a flat panel system
K.-P. Hermann. S. Obenauer, E. Grabbe ; Gottinge niDE

Purpose: To compare les ion detection of tow contra st objects on images taken
with a high resolution photostimulable storage phosphor versus images taken
with amorphous silicon flat panel full field digital mammography (FFDM).
Materials and Methods: Images of a contrast detail phantom were obtained us
ing both a new transparent image plate and a flat panel system as image recep
tors . The CR system consisted of a single plate image reader (FCR 5000MA,
Fuji) , which includes dual-s ide reading and 50·micron capability. The dual-side
reading capability allows captured X-ray information to be read from both sides
of the imaging plate simultaneously, resulting in a higher detective quantum el
fienc y and lower noise. The detector of the FFOM system based on ces ium io
dide coupled amorphous silicon technology (Senographe 2000, GE Medical
Systems) with a pixel size of 100 IJm.
Results: The measured system spatial resolut ion was 5 line pairs per mm (Ip/mm)
for the FFOM system and 8 Ip/mm for the CR system . compared with 13lp/mm
for screen-film mammography. However, the lower spatia l resolution did not limit
the more important contrast resolution .The fraction of correctly identified images
acquired with the digital mammographic systems showed a significantly lower
object contrast threshold than those acquired with a screen film system at the
same dose. The FFDM system showed slight advantages compared to the CR
system.
Conclusion: The use of digital systems allows the adjustment of very low con
trasts to the sensitivity of the human eye.This will made the demand of a resolu
tion better than 10 Ip/mm obsolete for digital systems.

8-0077 11:24

Glandular tissue enhancement: Improved display of digital mammography
images
S. Muller ' , R. lordache' ; l. !.ml¥2; ' Bue/FR, 2Paris/FR

Purpose: Digital detector technology exhibits better OOE than film-screen com
bination leading to higher detection capability. Image display is a cr itical element
of the clinical chain and may impact the clinical performance as well as the pro
ductivity. New image processing may potentially improve both.
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8-0080 11:51

Dual-energy imaging in mammography and contrast media
R. Lawaczeck, F. Diekmann , B. Hamm , W.-R. Press , K. Schon ,
H.-J. Weinmann; Berlin /DE

8-0081 10:30

Image fusion of thallium-201 SPECT and MR imaging for the assessment of
recurrent head and neck tumors following flap reconstructive surgery
N. Tomura , H. Kitani , K. Omachi, S. Takahashi , I. Sakuma, T. Otani, J. Watarai ;
AkitalJP

Purpose: The purpose is to assess the value of fused imag e of MR and TI-201
SPECT in the diagnosis of recurrent tumors in patients after flap reconstruction
surgery.
Materials and Methods: Twenty-four patients after resection of primary head
and neck tumors with flap reconstruction were suspected as recur rent tumor by
follow-up MR examination. Both MR examin atio ns and TI-201 SPECT were pro
spectively performed to make fused images. A digital workstation was used to
make fused images. For qualitative analysis, two independent readers separate
ly evaluated the existence of tumor recurrence in the fused images. A TI-201
uptake of the lesion (TI-index) was also quantitatively compared with that of the
normal nuchal muscles.
Results: Eighteen pat ients were histologically proved as recurrence and 6 pa
tients were as non-recu rrence by biopsy. The sensitivity was 100% and the spe
cificity was 0% only in MR images. On the fused images, the sensitiv ity was
100% in both readers, and the specificity was 83% in one reader and 67% in
another reader. Fused image could reduce false positive of recurrent tumors.TI
index of recurrent tumor (mean±SD=3.2±1.2) was significantly higher (p < 0.001)
than that of non -recurrent mass lesion (1.1±0.1).
Conclusion: In the assessment of recurrent tumors following flap reconstruction
surgery in the head and neck, the fused image of MRI and TI-201 SPECT can
increase the specificity of tumor detection .
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Purpose: Dual -energy contrast imaging is a new tool for the detection of breast
cancer. Suitable contrast-enhancing elements should be compared on a clinical
mammography unit (GE Senographe 2000 D). Background: Two images, acquired
at two X-ray energies post contrast medium administration. are correlated. The
attenuation should be high at one energy and low at the othe r.
Materials and Methods: X-ray attenuation was studied in phantoms and rats
with 40-Z irconium (Zr), 53-Iodine (I) and 64-Gadolinium (Gd) as contrasting ele
ments . 1. At constant high voltage (35 kV) anode /filter combinations were changed
from Mo/Mo 10Rh/Rh .2.Voltage was increased from 22 to 49 kV with anode /filter
change at 35 kV from Mo/Mo to Rh/Rh .
Results: Switching from the Mo to the Rh anode , the attenuation of Zr increa sed
at constant voltage. From 22 to 49 kV the X-ray attenuation of I showed an in
crease start ing at 35 kV, while the attenuation of Gd steadily decreased. Dual
enerqy-subtraction images revealed a remarkable demarcation of organs subs e
quent to Zr-uptake.
Conclusion: The results can be explained on the basis of X-ray spectra, em is
sion lines of the anodes and K-edges of the contrast media.The anode emission
lines (Mo: 17.5. Rh: 20.2 keV) flank the K-edge of Zr (18 keV) , thus , depending
on the anode , a low or high attenuation results . Abov e 35 kV the bremsspectrum
overlaps with the K-edge of Iodine (33.2 keV) . The K-edge of Gd (50.2 keV) is
outside the spectral range considered leading to a continuous decrease of atten
uation with increasing voltage.

Materials and Methods: Glandular tissue enhancement (GTE) is a new process 
ing method that increases the local contrast of breast structures while preserving
the visibili ty of breast tissues from chest wall to skin line . GTE processed images
have been compared to standard for presentation images on a GE Senographe
2000D system. 32 pairs of clin ica l images have been compared in a preference
study involving 8 observers. Differential of finding conspi cuity and visualization
comfort were rated on a 7 level scale. ANOVA and t-tsst were used to assess the
relative score of both criteria.
Results: While inter-observer var iability is large , GTE processing prov ides im
provement in finding conspicuity and Visualization comfort over standard process
ing for each reader. Finding conspicuity is bette r on GTE images for 99% of the
comparisons. Visualization comfort is better on GTE images for 95% of the com
pari sons.6 readers out of 8 report improvement for both finding conspicu ity and
visual ization comfo rt in 100% of the comparisons.
Conclusion: A new image processing for full-f ield digital mammography has been
developed. A preference study demonstrates superiority of GTE processed im
ages compared to standard for presentation images in term of finding conspicuity
and visualization comfort. With increased local contrast of breast structures, GTE
processing has the potential to improve read ing productivity.

8-0078 11:33

New diagnostic approach: Digital galactography
E.~, R. Schulz-Wendtland, U.G. Aichinger, U. Muller, E.M. Paterok,
vt.«. Bautz; Erlangen/DE

Purpose: The value of digital galactography compared to conventional screen
film technique.
Materials and Methods: We examined 100 patients with unilateral, uniductal,
serou s or bloody nipple discharge with pathological find ings on galactography
prior to ductal excis ion . All pat ients underwent a clin ical examination . cytol ogy of
the nipple discharge, sonography and a digital galactography after appli cation of
iodin e containing contrast mate rial in the secret ing duct. The galactographies
were acquired on a Mammomat3000N (Siemens, Erlangen, Germany) and the
IP HRV Storage Plate (FUji).We compared the histological results with historical
data of conventional screen film galactographies of our institute (1964 - 1990,
826 patients).
Results: In the pat ients with digita l galactography, histological diagnosis revealed
norm al breast tissue or duct ectas ia in 14%, benign breast pathologies in 76%
and malignancies in 10%. In the historical patient data we found 3% no, 84%
benign and 13% malignant pathologies.
Conclusion: Digital galactography allows preoperative diagnosis and localisa
tion of intraductal pathologies with similar results to convent ional screen film ga
lactography.

8-0079 11:42

Clinical impact of 3D digital mammography on analysis of screening
findings
M. fiill1i!Q ' , L. Raulisto' , M. Roiha ' , M. Lehtlrn akl", M. Kalke' , S. Siltanen' ,
T. lharnaki"; 'Helsinki/Fl. 2TuusuiaiFI

Purpose: The purp ose of this study is to find out the impact of 3D digital mam
mography on analysis of the abno rmal findings on screening mammograms.
Materials and Methods: Over an eight month period, digital 3D mammography
imaging (TACT®Tuned Aperture Computed Tomography), screen-film mammog
raphy imaging (SFM) and diagnostic film imaging (DFM) exams were performed
on 60 symptomatic cases (female, age from 46 to 63). All patients were recalled
becau se it was not poss ible to exclude the presence of breast cancer on screen
ing films . Abnormal findings on the screening were non-specific tumor-like pa
renchymal densities, parenchymal asymmetries or distortions with or without
microcalcifications or just microca lcificalions. Mammographi c work-up (film im
aging ) included spot compression and microfocus magnifi cat ion views .
Results: The 3D softcopy reading in all cases was done with the Delta 32 TACT®
mammography workstation, while the film images were read using mammogra
phy specified light box. During the softcopy reading only windowing tools were
allowed. In 3D slices vs. DFM images result in Likert scale was following: average
0.82 , standard error 0.15, t-test with p < 0.001 was passed.
Conclusion: The result of this study indicates that the clinical diagnostic image
quality of 3D images are better than in film images, even in comparison with
diagnostic work-up films . Potential advantages are to define if the mammography
finding is caused by a real abnormal lesion or by superposition of normal paren
chymal structures, to detect changes in breast tissue which would otherwise be
missed , to verify correct target for biopsies and to avoid unnecessary biopsies.
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8-0082 10:39

Staging of patients with differentiated thyroid cancer with iodine-124
PET/CT
L.S. Freudenberg, G. Antoch, T. Fehlings, T. Beyer, R. Pink, J. Knust,
J.F. Debatin, A. Bockisch, W. Brandau: Essen/DE

Purpose: The aim of this study was to evaluate the clinical significance of iodine
124 positron emission tomography (PET) using an combined PET/CTscanner in
differentiated thyroid carcinoma and to compare the results with iodine-131 whole
body scintigraphy (WBS), PET alone, CT alone, and other imaging modalities.
Materials and Methods: lodine-124 PET/CT imaging was performed in 10 pa
tients: with well differenciated thyroid carcinoma. For each case an overall clini
cal evaluation was done including histology, cytology, thyroglobulin level,
ultrasonography, FOG-PET, FDG-PET/CT, CT and subsequent clinical course.
Data acquisition was performed using a combined PET/CT system (Siemens
Biograph, Erlangen, Germany), consisting of a single slice spiral CT (Siemens
Emotion, Erlangen, Germany) and a dedicated PET scanner (Siemens ECAT
HR+, Erlangen, Germany). The CT data were also used for PET attenuation cor
rection in a 3D mode. Imaging was performed 24 hours after oral administration
of 84±17 MBq iodine-124.
Results: Lesion per lesion evaluation showed a sensitivity of 52.5% for CT alone,
of 82.3% for lodine-124-PET alone, and of 98.0% for combined PET/CT imaging.
Sensitivity of iodine-131-WBS was 82.9%. When the results of iodine-124-iodine
PET/CT were considered in combination, tumor tissue was missed in only 1 le
sion due to distant metastasis (confirmed in iodine-131 WBS).
Conclusion: We conclude that iodine-124-PET/CT is a sensitive method improv
ing treatment planning in thyroid cancer and is valuable especially in patients
suffering from advanced differentiated thyroid cancer before radioiodine therapy
and patients with suspected recurrence and/or metastases.

8-0083 10:48

Evaluation of PET-CT and whole-body MRI in patients with carcinoma of
unknown primary (CUP)
E.A.M. Hauth, G. Antoch, N. Schleucher, H. Kuehl, J.F. Debatin; Essen/DE

Purpose: Toevaluate the benefit of whole-body dual-modality PET-CTand whole
body MRI for detection of the primary tumour in patients with cancer of unknown
primary (CUP).
Material und Methods: 20 patients with CUP (9 women, 11 men; mean age 55.8
years) underwent whole-body PET-CT imaging (bloqraph" Siemens Medical
Solutions) and whole-body MRI (Sonata" Siemens Medical Solutions) using a
commercially available rolling table platform. In 18 patients metastatic disease
had been diagnosed in lymph nodes (5 axillary, 2 inguinal, 11 cervical) and in 2
patients cerebral metastases had been detected. Histology revealed 9 squamous
cell carcinomas, 6 adeno carcinomas, 1 anaplastic carcinoma, 3 low differentiat
ed carcinomas and 1 neuroendocrine carcinoma.
Results: PET-CT was able to detect the primary tumour in 7 cases (35%) while
MRI was positive for the primary lesion in 5 (25%) cases. MRI, however, proved
beneficial over PET-CT in determining the infiltration of adjacent tissue in 2 pa
tients (10%), thus improving T-staging. Histology revealed head and neck carci
noma in 2 patients (10%) and bronchial carcinoma in 3 patients (15%). In 2 patients
(10%) PET-CT imaging and MRI suspected head-and-neck cancer and treatment
combined radio-chemotherapy was initiated based on imaging results without
definite histology. A suspicious breast lesion detected with whole-body MRI had
no correlation in PET-CT imaging or histology.
Conclusions: Combining whole-body PET-CT and whole-body MRI seems to be
a strong diagnostic tool for detection of the primary tumour in CUP with substan
tial benefit over the two imaging modalities alone.

8-0084 10:57

On the diagnostic value of different correction procedures in MR perfusion
measurements of pharyngeal tumors
V. Hietschold, T. Kittner, M. Schreyer, S. Appold , B. Beuthien-Baumann,
M. Laniado; Dresden/DE

Purpose: For MR perfusion measurements of contrast uptaking tissue, several
correction steps like consideration of T, shortening, of T,' shortening due to in
terstitial contrast medium (CM), or of the arterial input function (AIF) have been
proposed. For pharyngeal tumors, the diagnostic value of different corrections is
evaluated by comparison of MR perfusion parameters to independent parame
ters of tumor physiology.
Materials and Methods: Data from 20 patients with pharyngeal tumors prior to
and at several time points after radiation therapy (RT) were included. Measure-

ments were performed at 1.5Tesla with a double echo FLASH sequence. T, short
ening was considered by double echo based estimation ot T,". The interstitial CM
concentration was assumed to be proportional to the signal change of the first
echo. Two gamma variate functions were used to model different capillary path
ways. The correlations against tumor volume, volume change, FDG metabolism
(PET), and invasively measured pO, were analyzed.
Results: Strongest correlation was observed between relative tumor volume
change after 50 Gy and maximum relative change of the relaxation rate R;.Nei
ther correction for interstitial CM nor consideration of the AIF lead to significantly
increased correlations.
Conclusion: The additional noise introduced by correction algorithms may com
pletely mask their theoretical advantages. In the present study, only the consider
ation of T, shortening improved the correlation to independent control parameters.
In addition, due to the correlation between vessel density and disturbed vessel
permeability, the correction for the latter eliminates one of two physiological ef
fects which add up in the uncorrected data.

8-0085 11:06

The EU project IERAPSI (integrated environment for rehersal and planning
surgical interventions)
E. Neri', S. Sellari Franceschni', G. Zanetti", N. John', C. Cappelli',
C. Bartolozzi': 'PisallT, 2Cagliari/lT, 'Manchester/UK

We developed a virtual and augmented reality system which simulates surgical
interventions on the temporal bone within the framework of the EU project IER
APSI.
A series of 9 patients who were candidates to mastoidectomy underwent multi
row CT of the temporal bone, performed with 0.63 mm slice thickness and pitch
3. All data sets were processed with a dual processor Rl0000 workstation and a
volume rendering algorithm, which allowed to generate the virtual surgical field.
The following steps of the surgical procedure were simulated: bone drilling of the
mastoid, dust and paste, irrigation and suction. The simulation of the drilling of
the petrous bone involved the detection of collisions of the drill burr with the bone
surface, then, depending on the type and location of the contact, a prediction on
the amount of bone to be removed. The behaviour of bone dust and of the dust
paste created by the mixing of blood, water, and dust, was modelled using a
technique derived by sand-pile simulation. The irrigator was modelled as a source
generating a flow of water particles, whose velocity was precalculated.
The system includes the integration of haptic devices to control the virtual surgi
cal instruments and generation of specific force feedback modules.
IERAPSI is expected to be employed as a learning resource for surgical training,
and as a preoperative planning tool in difficult temporal bone interventions.

8-0086 11:15

Multimodality imaging in the neck
p. Kovacs, R. Moncayo, R. Prommegger, C. Profanter, G. Fraedrich, M. Biebl,
W.R. Jaschke, R.J. Bale; InnsbruckiAT

Purpose: To describe the technique and problems related to SPECT/CT/US im
age fusion in the neck region and to demonstrate the clinical relevance of the
information gained by multimodality imaging in 15 patients with glomus tumor
and 15 patients with parathyroid adenomas, respectively.
Materials and Methods: For reproducible immobilization of the patient an indi
vidual mold of the patient's head, neck and shoulder was produced using a vac
uum matress and the BodyFix vacuum device. For the SPECT and the CT
examination (2.5 mm contrast-enhanced helical scan) a total of 8 modality-spe
cific markers were reproducibly attached to well-defined places on the skin and
to the mold. The data-sets were transferred to the Stealth Station navigation sys
tem (Medtronic Inc.) and image fusion was performed based on the markers and
anatomical landmarks.
Results: In all but four patients (inaccurate repositioning (n=3), no SPECT-en
hancement in adenoma (n=1» image fusion allowed precise correlation of suspi
cious SPECT-enhancements to tumorous contrast-enhanced nodules on the CT
images with diameters in the range of 5 to 36 mm. In these patients a minimal
invasive approach could be selected to remove the tumors totally. US images
were used for screening and to depict supporting vessels.
Conclusions: Multimodality imaging allows for a combination of functional and
anatomical information in one dataset. The presented method aids in the detec
tion of glomus tumors and parathyroid adenomas in the neck area, influencing
the surgical strategy in most patients. However, improvements of the immobiliza
tion device are necessary in order to be used in clinical routine.
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8-0090 11:51

Evaluation olthe "nasal cycle" using MR-imaging
N.D. Abolmaali', A. Kantchew", T. Hummel", T.J. Vogl'; 'Waf/dort/DE,
'Dresden/DE, "Frankfurt a. Main/DE

es, brain lesions or normal variants which will be kept as a reference hand in
hand with the external features from the generated models.
Results: The generated data was tabulated regarding the different anomalies of
the brain, PNS, calcifications ... etc. Comparison of the generated modeis with
the external features of the patient was identical to the external features, nevi or
skin scars.
Conclusion: The 3D SSD models will playa major role in cases of identification
and anthropology in both in-vivo and in-vitro cases and will solve a lot of Forensic
medicine problems.

8-0091 10:30

Tri-phasic MDCT in the diagnosis of urothelial cancer
U.G. Mueller-Lisse, U.L. Mueller-Lisse, J. Hinterberger, P. Schneede,
M.F. Reiser; Munich/DE

Purpose: To determine the sensitivity and specificity for urothelial cancer (UC) of
tri-phasic, contrast-enhanced MOCT of the urinary tract.
Material and Methods: Painless macrohematuria and/or recurrent UC was eval
uated in 26 patients by MDCT prior to, 90s after and 180-420 s after i.v, adminis
tration of iodinated contrast media. MDCT with 4 detector rows, collimation 1 mm,
pitch 1.5, reconstruction 5 mm axial and 3 mm coronal, covered the kidneys to
mid-ureters in 3 phases, and the lower urinary tract in at least one post-contrast
phase. Up to 17 segments per patient (bladder, right and left upper, middle and
lower renal caliceal group, renal pelvis, infundibulum, upper, middle and lower
ureter) were evaluated for presence of tumor by two independent readers (R1,
R2) who were blinded to other patient data.
ReSUlts: Of 387 urinary tract segments, 36 were positive for UC. R1 recognized
30 segments with UC (83.3%), and R2 recognized 24 (66.7%). Of 341 segments
without UC, R1 correctly ruled out UC in 338 (96.3%), and R2 in 345 (98.3%).
Accuracy was 95.1 % for R1, and 95.3% for R2. Agreement between R1 and R2
was substantial (94.1 %, kappa 0.653).
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Purpose: To determine the temporal pattern of lateralized congestion of the na
sal mucosa.
Materials and Methods: Twenty-nine subjects (median age 27 years) were ex
amined using both MR-imaging and lateralized measures of nasal air flow. Meas
urements were taken every 30 min. SUbjects were investigated over periods of 4
hours (n=21) or 14 hours (n=8), respectively. Using an 0.2Tscanner (Magneto
mOpen) and a cp-head-coil, coronal T1-weighted SE-sequences were performed
covering the nasal cavity (TR/TE=588115 ms, resolution: 1x1x4 mms).
Results: Twelve subjects exhibited minor fluctuations of their nasal volumes. In
contrast, 17 subjects showed "nasal cycles" with frequencies between 2-8h (me
dian: 4.25h). In five subjects nasal cycles were found to be variable. The mini
mum unilateral volume of the nasal cavity was 2.2 ern>, maximum volume was
17.0 em- (mean: 7.7 ems). Maximum fluctuation of the volume of the nasal cavity
was found in the vicinity of the turbinates in the central nasal cavity. Overall, there
was a good correlation between volumes obtained by means of MRI and flow
measurements.
Conclusion: Using MR imaging the present study is the first to report differences
with regard to both, presence of a nasal cycle in an individual subject, and nasal
cycle length. Further, for the first time these data allow to appreciate the signifi
cance of changes of individual volumes of the nasal cavity responsible for con
gestional states. Considering that nasal congestion is a major component of human
well-being the present observations may become a significant means in the plan
ning and conduct of nasal surgery.

8-0087 11:24

8-0088 11:33

Multi-slice computed tomography for the evaluation of tracheal stenosis
comparison with laryngotracheofiberoscopy
A. Trojanowska, K. Morshed, P. Trojanowski, A. Drop; Lublin/PL

Purpose: To evaluate with multidetector helical CT scanner the clinical useful
ness of 3D surface rendering technique and multi planar reformations to estimate
larynx and trachea.
Materials and Methods: A total number of 21 patients with tracheal stenosis
following tracheostomy underwent multi-slice computed tomography (MSCT)
examination. In order to enable better visualization of larynx and trachea, the
following techniques were used: multiplanar reformations, minimum intensity pro
jection imaging, 3D surface rendering technique with shaded display and volume
rendering. With respect to localization, the extent and degree of stenosis were
compared with findings at laryngotracheofiberoscopy.
Results: The CT location and extent of stenosis were highly consistent with tra
cheofiberoscopic findings in all patients. CT image quality and its compliance
with images obtained from fiberoscopic examination were graded by two inde
pendent radiologists and two ENTsurgeons as excellent (86%) and good (14%).
Simulations of the inner wall of trachea were of a very good quality in all patients.
In one case, a severe degree of stenosis and poor general condition of the pa
tient made it difficult to evaluate the stenosis properly during fiberoscopic exam
ination; in this case MSCT reconstructions were more accurate.
Conclusion: MSCT examination, especially using 3D surface rendering tech
nique, provides very good anatomic delineation of the larynx and trachea. MSCT
is very useful in the preoperative evaluation of patients with tracheal stenosis
following tracheostomy. In the future it might become an alternative for traditional
fiberoscopic examination for post-operative follow-up.

Virtual endoscopy of the middle ear cavity and ossicles based on high
resolution multislice computed tomography
A. Trojanowska, M. Bakalarz, P. Trojanowski, W. Olszanski, A. Drop; Lubfin/PL

Purpose: To assess the value of high-resolution multislice computed tomogra
phy (MSCT) for the virtual endoscopic visualization of ossicular chain and middle
ear cavity.
Materials and Methods: Study consisted of 56 ears of 28 consecutive patients
with conducting hearing loss, 16 ears of 8 patients with skull base trauma and 4
ears of 4 patients who underwent otosurgery. To standardize the method, 12 ears
of 6 healthy patients were examined. Examinations were performed using multi
slice helical CT scanner (GE CT Light Speed Plus Advantage). The data was
transferred to a workstation for post processing, with the use of software Volume
Rendering (GE) in order to generate standardized virtual endoscopic views.
Results: Virtual surgical views of the middle ear cavity were obtained, as well as
accurate 3D images of ossicular chain. Virtual endoscopy allowed an identifica
tion of the anatomy of ossicles. Pathological post-traumatic ossicular chain find
ings were succesfully investigated, as well as otosclerosis and postoperative
condition of ossicles. Unfortunately, virtual endoscopy could not demonstrate
abnormal soft tissue, changes of tympanic membrane and tympanic walls.
Conclusion: CT virtual endoscopy clearly demonstrated a three-dimensional
image of auditory ossicular chain. It proved to be useful in evaluating some oto
logical diseases, post-traumatic and post-operative changes. Clinical applications
of this method still have to be defined, though it may play an important role in
presurgical evaluation and diagnosis.

8-0089 11:42

3D SSO model of the head and neck: A new radiological "finger print" for
identification
A.H.M.N. Moustafa', ME EI-Sheikh2 ; 'EI-Minia/EG, 2Alexandria/EG

Purpose: The advent of technology in the field of Plastic surgery, make it is an
easy task for criminals to escape justice. So we tried to find an easy way using
helical CT to create a new "finger print" that could not be manipulated by the
plastic surgery for identification.
Materials and Methods: Three dimensional reconstruction models of the head
were generated from 19 patients (one of them was the first author) who under
went helical/spiral CT examination of the head due to several diagnostic reasons.
Thin cuts were generated by a post processing process from the generated data
to create the models. Bony & soft models were created using the SSO technique
and compared with the external features of the patients. Thorough evaluation of
the axial cuts regarding the skull features, skull vault thickness, paranasal sinus-
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Conclusion: In patients with painless macrohematuria and/or recurrent UC, MOCT
of the urinary tract demonstrates high capacity to rule out UC or localize it to a
segment of the urinary tract.

8-0092 10:39

The urinary collecting system: Different post-processing methods (MIP,
SSD,VR) using multidetector-CT datasets versus conventional intravenous
urography
T. Frauenfelder, T. Boehm, M. Michael, B. Marincek, S. Wildermuth; ZOrich/CH

Purpose: To evaluate three post-processing methods using multi-detector-CT
(MOCT)-data concerning morphologic accuracy and efficiency compared with
conventional excretory urography (IVU).
Methods and Materials: 40 patients with clinical indication for IVU underwent
CT urography (CT-IVU) in the same session. CT was performed using a MOCT
scanner (Somatom VolumeZoom, Siemens-Germany); 1-mm collimation, pitch
6, 1.25 mm reconstruction interval. CT-IVU was acquired 15-minute after IVU
image. Maximum intensity projections (MIP), surface shaded displays (SSO) and
volume rendering displays (VR) were reconstructed from CT-datasets.Two blind
ed readers rewieved and scored independently the opacification of the excretory
system divided into five parts and evaluated the visibility and assessment of cal
ices for all 30 rendering techniques as well for IVU. The time needed for 3D
reconstruction was measured for every modality to evaluate efficiency.
Results: In terms of opacification, MIP scored highest however no significant
difference was found between any of the post-processing methods and IVU.The
number of visible calices was significantly (p < 0.0001) higher in all 3D-methods
compared to IVU.VR proved to be most expedient method, providing the highest
accuracy in morphological depictions with far less dependance on optimal timing
of data aquisition in relation to renal contrast excretion and renai collecting sys
tem enhancement. VR and MIP required a mean time of completion of 4.0 min
and 4.2 min, respectively, compared to 7.1 min for SSO-reconstruction.
Conclusion: We recommend MOCT-IVUin combination with VR as the sole exam
ination for the evaluation of the renal collecting system.

8-0093 10:48

Single-phase multislice CT urography: Initial experience
G. Girish , S.K. Agarwal, F. Salim, pw.G. Brown, S.K. Morcos; Sheffield/UK

Purpose: To investigate the reliability of single Phase multislice CT urography in
imaging the upper urinary tract.
Patients and methods: Twenty patients [mean age 55years (range 28-85)] had
multislice CT urography for haematuria (7), abnormal IVU or U/S (4), recurrent
urinary tract infection (7) and pre-urinary diversion surgery (2).
Technique: Contiguous scanning (2.5 mm collimation) of the abdomen 15 min
utes after intravenous injection of 59 ml 300 mgl/ml iopromide and10 mg of fruse
mide. Contiguous axial images (5 mm slice thickness) of whole abdomen and
pelvis, coronal (3 mm slice thickness) and sagittal (3 mm slice thickness) images
of the upper urinary tract are provided on hard copies (20frames/film).
Consensus reporting was undertaken and a scoring system was used for quality
of examination and confidence in making the diagnosis [1 (poor), 2 (satisfactory),
3 (good), 4 (very good) and 5 (excellent)].
Results: Out of 40 kidneys imaged 19 (47.5%) were normal and 21 (52.5%)
were abnormal [cysts (12), scarring (7), stones (2), confidence 2: 4]. Pelvicalyc
ealsystem: normal in 27 (67.5%), abnormal in 13 [(32.5%), dilated (10), deformed
(3), confidence score 2: 3]. Ureters were normal in 30 (75%) and dilated in 10
[(26%); confidence score 2: 3].
Good to excellent visualisation of upper urinary tract was observed in 19 patients
[(95%) mean score-a.s], One study was considered poor, as the patient was
unable to lie supine.
Conclusion: Adequate demonstration of urinary tract was possible with single
phase multislice CT urography without exposing the patient to higher radiation
dose, which is associated with multiphase CT urography.

8-0094 10:57

MUltiphasic helical CT in assessment of microscopic hematuria:
A prospective study
E.K. .!.a.ng; New Orleans, LA/US

Purpose: The efficacy of multiphasic helical CT in diagnosis of conditions caus
ing microscopic hematuria proven refractory to routine urologic diagnosis is as
sessed in a prospective study of 600 patients performed at 5 medical centres.
Materials and Methods: 600 patients (396 M, 204 F), age 18 to 88 were entered.
Prerequisite: Three or more episodes of microscopic hematuria, its cause not

identified by routine urologic workup. Our hematuria protocol consists of pre
enhancement (kidneys to symphysis pubis), arterial-early cortical medullary phase
(kidneys and pelvis) , parenchymal phase and excretory phase sequences gen
erating 2.5 - 5 mm thick slices. A helical technique was utilized in 80% of patients.
Results: The multiphasic CT suggested a diagnosis in 271 patients, proven cor
rect in 252. (112 inflammatory, 45 malignant neoplasms, 114 miscellaneous le
sions).
Discussion: Indentification of conditions at an early and treatable stage is the
major contribution of this technique (45 mostly small primary neoplasms, 110
inflammatory lesions). Lesions such as papillary and medullary necrosis are not
diagnosable by routine urologic work-up at an early stage, yet early treatment will
prevent loss of parenchyma. Multiphasic helical CT also proved useful in assess
ment of pelvic disease. There were no complications. The radiation dose to mid
pelvic plane is only slightly greater than that for an IVU. Therefore multi-phasic
helical CT is highly recommended for assessment of patients with microscopic
hematuria refractory to diagnosis by standard urologic work-up.

8-0095 11:06

MSCT of renal masses: Differentiation by evaluation of tissue homogenicity
M.M. Uggowitzer, A.J. Ruppert-Kohlmayr; GraziAT

Introduction: Characterization of renal masses with CT is a challenging task.
Since specific therapeutic options are present for nearly each type of solid tu
mors, characterization of these masses will be necessary. Some solid tumors are
hardly distinguishable from simple or complicated benign cysts.
Purpose: To assess homogenicity of solid and cystic renal masses and to evalu
ate features to differentiate these.
Material and Methods: 127 renal masses were prospectively evaluated with 3
phasic dynamic MSCT.Exams were performed with unenhanced scans and scans
during the corticomedullar phase (delay 30 sec) and nephrographic phase
(180scc). Collimation, table feed, amount of CA (100cc,300 mg I/ml) and flow
rate (3.5 ml/sec), kV, and mAs were identical in all exams. Density measure
ments (OM) were performed on a workstation. ROI circle was set to cover ap
prox.1/3 of lesions' diameter to include most hypodense and most hyperdense
structures. Standard deviation (SO) of 3 OM of each lesion was regarded as
parameter of uniformity and homogenicity of evaluated tissue.
Results: 52 cysts, 38 renal clear cell carcinomas (RCCC), 12 renal papillary car
cinomas (RPC), 12 angiomyolipomas (AML), 9 oncocytomas (OC), 3 Bellini-duct
carcinomas (BOC), 2 multilocular cystic nephromas (MN) were valuated. Solid
masses underwent surgery and histological evaluation. SO values of unenhanced,
corticomedullar and nephrographic phases presented: RCCC:18.3/51.6/30.6;
cysts:11.3/1 0.3/11.9; RPC:10.1/17.0/16.8; OC:15.1/26.8/13.5, AML:28.6/43.11
36.5, BOC:15.2/12.1/8.9; MN:5.4/23.9 and 13.9, resp.
Conclusion: SO as indicator of tissue homogenicity during dynamic scanning is
easy, highly valuable, and enables differentiation of RCCC, RPC, cysts and AML.
However, BOC, OC and MN can be differentiated from masses above but are not
distinguishable from each other by means of SO-values.

8-0096 11:15

Improvement of enhancement correction of focal lesions to exclude
influence of intrinsic factors shown in four different perfused kidney lesions
A.J. Ruppert-Kohlmayr', G.S.K. Ruppert', M.M. Uggowitzer'; 'Graz/AT,
2 Wildon/AT

Purpose: Spiral-CT enables much better resolution of kidney disorders. The con
sequence is that we can quantitatively evaluate perfusion of different focal le
sions in measuring enhancement. In a former study our group created a simple
method to exclude influence of intrinsic factors on enhancement characteristics
of focal lesions. In our recent studies we found the non-consideration of the dif
ferent grades of vascularisation of focal lesions to be a problem. This work shows
a new method that considers this problem.
Material and Methods: Three different methods of enhancement evaluation of
focal lesions from unenhanced (u) to corticomedullary (cm) phase (method (1)
no correction, (2) correction method without and (3) correction method with con
sideration of perfusion characteristics) should be compared in four different renal
lesions (renal clear cell carcinoma (RCCC), renal papillary carcinoma (RPC) and
non-vascularised hyperdens and simple cysts).
Results: RCCC: unenhanced (u): 41,5; corticomedullary (cm): method (1) - 217,9;
(2) - 171,6; (3) • 203,81 HU. RPC: u: 43; cm: (1) - 80,2; (2) - 91,4; (3) - 85,4 HU.
Hyperdens cyst: u: 23,8; cm: (1) - 24,6; (2) - 28,3; (3) - 24,7 HU. Simple cyst:
14,3; cm: (1) -15,9; (2) - 18,8; (3) - 16,2 HU.
Conclusion: Comparison of different enhancement methods showed that meth
od 2 without consideration of lesion-vascularisation corrects RCCC falsely down-
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8-0101 10:30

Optimisation of radiological services and work flow based on a proprietary
OpenSource PACS
L.H.J. Lehmkuhl, U.K.M. Teichgraeber, A. Haderer, J. Ricke; Berlin/DE

8-0100 11:51

Multirow CT follow-up of patients submitted to isolated pancreas or
combined kidney-pancreas transplantation
E. Neri, C. Cappelli, P. Vagli, S. Picchietti, L. Salvatori, U. Boggi, C. Bartolozzi;
Pisal/T

All renal-cell-carcinomas were correctly classified both by MSCT and MRI. How
ever, contrary to MSCT, MRI missed one tumor-thrombus in the renal vein out of
3 due to motion-artefacts and 5 of 10 accessory renal arteries, which were suc
cessfully depicted by MSCT.
The cystic lesions were all correctly identified as benign lesions by MRI and MSCT.
2 of 7 complex cysts were falsely identified by MRI as simple cysts, because
focal calcifications were missed.
Discussion: 16-row-MSCT is as accurate as MRI in the characterization of kid
ney-lesions. However, due to its shorter scan-time and higher spatial resolution,
MSCT is superior for assessing the extent of a lesion and for preoperative plan
ning.

Purpose: To install a proprietary, web-based picture archiving and communica
tion system (PACS) to assure a digital picture and report distribution and to opti
mise work flow. Evaluation after three years experience.
Materials and Methods: Open Source-software was used to guarantee highest
reliability and cost effectiveness. In consideration of rapidly increasing hard disc
(HD) capacity and decreasing HD costs, HDs were preferred as compared to
slower and expensive MOD or tape. The number of installed servers increased
from one to twelve. By mounting HD with increased capacities, the number of
servers should be kept constant. The up- and download data of two 4-month
periods (after 1,5 and 2 years of continuous operations) was analysed.
Results: Our PACS demonstrated to run very reliably, cost effectively and suita
bly for its designated tasks. The average utilization of the system increased by
160% based on the download volume. In the period of Jan. to Apr. 2002, 873,7
Gigabyte had been uploaded while 239,8 Gigabyte had been requested by the
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Purpose: To investigate the role of multirow CT in the follow-up of patients sub
mitted to isolated pancreas or combined kidney-pancreas transplantation.
Materials and Methods: In the period September 2001 - August 2002, 24 pa
tients submitted to isolated pancreas or combined kidney-pancreas transplanta
tion were evaluated with multirow CT (LightSpeed Plus; GEMS) 1-36 months
after intervention. CT study included unenhanced, arterial and portal phases in
isolated pancreas follow-up; in combined kidney-pancreas follow-up the urographic
phase was included; the acquisition was done with 1.25 mm collimation and a
pitch of 6. CT scan of the thorax was included if patients were suspected of hav
ing complications in the pulmonary system.
Results: CT identified the following post-operative major complications in 10
patients: thrombosis of the arterial graft (n=1;); pancreatic infarction (n=1); sten
osis of the arterial graft (n=1); aneurysm of the common iliac artery and arterial
graft (n=1); deiescence of the duodenal-bladder anastomosis (ne t): multiple ab
dominal infected collections (n=1); deep venous thrombosis of right internal iliac
vein (n=1); lymphoma (n=1) and pulmonary tuberculosis (n=2). In 6 patients CT
identified minor complication, related to the surgical procedure: perirenal fluid
collection (n=2; 1-3 months) and peripancreatic fluid collections (n=4; at 2 months
follow-up); Peripancreatic fluid collections were found to reduce in 4 months fol
low-up. In 8 patients no complication occurred.
Conclusion: Our preliminary study shows that multi row CT detects complica
tions with regards to the transplanted organs and those related to immunosup
pressive therapy and confirms its usefulness in the follow-up of these patients.

wards and RPC and cysts upwards, whereas method 3 with consideration of
lesion-vascularisation seems to correct it in a way obviously close to reality.

8-0098 11:33

Suspected ueteral colic: Plain film and sonography versus unenhanced
helical CT - A prospective study in 66 patients
J.M. Errando Mariscal, T. Ripolles Gonzalez, M. Agramunt Lerma,
M.J. Martinez Perez, E. Blanc; Va/enciaiES

Objective: The aim of this study was to compare plain film plus US versus non
enhanced CT for the diagnosis of ureteral colic in patients with acute flank pain.
Patients and Methods: During a four month period, 66 patients (mean age, 48
years) with acute flank pain were studied by means of plain abdominal film, US
and unenhanced CT.The presence of lithiasis and of obstructive uropathy signs
was determined. The plain film was only used as a guide for the US exam. All
patients had clinical follow up.
Results: Ureteral lithiasis was confirmed in 56 patients. CT had a greater sensi
tivity (93% versus 79%) and negative predictive value (71% versus 46%) for the
detection of lithiasis. The combination of lithiasis plus obstructive signs showed a
sensitivity and a specificity of 100% for CT and of 100% and 90% for US. All the
11 lithiasis not detected by US were passed spontaneously (10 were < 5 mm).
Both techniques showed extraurinary pathology.
Conclusion: CT is the most accurate technique for the detection of ureteral lith
iasis. However, the combination of plain film and US has similar practicai value
with much lower radiation and therefore it is a good alternative.

Purpose of this study is to evaluate the role of multidetector CT utilizing a mul
tiphasic protocol to evaluate the causes of ureteropelvic junction obstrucion.
Materials and Methods: Thirty eight patients with symptomatic ureteropelvic
junction obstruction were examined by multiphasic CT using a high speed multi
detecor CT scanner. There were 21 males and 17 females with mean age 36
years. Multiphasic protocol includes arterial, venous & excretory phases. Multi
planar reformatted images and 3D reconstruction were generated at a separate
workstation. Planning of surgical treatment was based on the CT findings. Pyelo
plasty was selected in patients with significant crossing vessels (> 2 mm at upj),
marked hydronephrosis or anteriorly mal rotated renal pelvis.
Results: Crossing vessels within the region of the upj were detected in 26 pa
tients (68.4%). Significant crossing vessels were present in 17 patients (44.7%).
The type (artery or vein), origin, relation to renai pelvis and malrotation of renal
pelvis could be identified in all cases. Anterior malrotation of the renal pelvis was
present in 13 cases, ali had crossing vessels but only 9 were significant. Among
26 pyeloplasties, the sensitivity, specificity and overall accuracy in detection of
crossing vessels were 95.5%,83.3% and 92.8% respectively.
Conclusion: Multiphasic CT using the relatively new multidetector CT scanner
technology allows higher scanning speed with sufficient arterial and venous en
hancement to allow accurate depiction of vascular anatomy of the kidney and its
relation to renal pelvis.

8-0097 11:24

Role of multidetector row CT in preoperative assessment of patients with
ureteropelvic junction obstruction
M.E.A. Abou-Elghar, A.R. Elnahass, H.F. Refaie, O.E. Mansour, T.A. EI-Diasty;
MansouraiEG

8-0099 11:42

Comparison of 16-row-MSCT and MRI for classification and staging of
kidney lesions
A.J. Beer, N. Zantl, M. Dobritz, R. Hartung, E.J. Rummeny; Munich/DE

Purpose: Evaluation of the performance of 16-row-MSCT and MRI for the classi
fication of kidney-lesions.
Materials and methods: In 20 patients with kidney-lesions, which could not be
classified by ultrasound aione, MSCT and MRI of the kidneys were performed.
16-row-MSCT was performed with a slice-thickness of 0.75 mm. After a non
enhanced scan and 30 ml contrast-agent i.v, to opacify the collecting-system,
scans were obtained in an arterial and parenchymal phase after a bolus of 120 ml
contrast-agent i.v
MRI was performed at 1.5 T, using T2-weighted fat-suppressed scans and T1
weighted scans with and without fat-suppression before and after gadolinium
DTPA i.v, and dynamic gadolinium-enhanced sequences.
All examinations were analyzed by 2 radiologists in consensus. The histologic
results or the clinical follow-up served as standard of reference.
Results: In 20 patients, we found 13 renal-cell-carcinomas and 7 complex cysts.
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users (27%).The volume of uploaded data increased by 20%, mainly due to an
increase in cross-section images.
Conclusion: The challenge of developing a proprietary PACSwith limited finan
cial resources resulted in a practicable an expandable solution . The utilisation,
number of active users as well as the transferred data volume has increased
significantly. Our image storage concept based on HD approved to be success
ful. Although the number of servers has increased constantly, we are expecting a
trend of constant number of servers while the HD capacities are continuously
increasing .

8-0102 10:39

Storing and sharing radiology and pathology images in a PACS
J. Fernandez-E!m'.Q, J. Valls, I. Pardo, C. Rubies , O. Barbero, I. Periz, M. Sentis,
L. Donoso ;SabadeH/ES

Introduction: After years of experience with our own developed PACSwe devel
oped a Radiology and Pathology Information System (RPIS) fully integrated with
our PACS. For the last two years we are incorporating Pathology images to our
PACS.
System Description: The Hospital Information System is in charge olthe sched
uling, management and financial issues of the hospital, while the RPIS is in charge
of the examinations reporting and notification. Both systems are fully integrated .
Radiologists and Pathologists share the same Information System and they co
operate in their daily work. Some reports are elaborated jointly giving an added
value to the final report . The Radiologists can also request Pathology studies
from the Radiology Information System side.
Full PACS Integration: The RPIS has a DICOM Worklist service which allows the
modalities to ask for the list of the daily scheduled patients. The RPIS client user
interface application can call the radiology viewer to display the images related
with the displayed report . Demographic data reconciliation between the different
systems is also possible.
Our approach permits an easy integration of the pathology images. After the
pathology images are acquired with digital cameras , they are converted to a DI
COM file format , and sent to the PACS archive using the DICOM protocol. Thus
the Pathology images can be consulted from the Radiology or the Pathology
department using standard DICOM Viewers and Workstations.
Conclusion: Our solution puts the radio-pathological correlation into the daity
work practice and facilitates a multidisciplinary approach.

8-0103 10:48

Avantgard trends of HUSpacs
J. K.i.u!lymm,H. Pohjonen, A. Suhonen, K. Lauerma, J. Pontinen, T. Kauppinen;
Helsinki/FI

Purpose: The Hospital District of Helsinki and Uusimaa (HUS) is installing a
PAC system called HUSpacs which will connect in due course the 21 regional
hospitals .The total number of examinations will amount to one million (more than
20 TB) annually. The project will be completed by the end of year 2003. When
complete , HUSpacs will be one of the largest PACsystems in the world. The goal
is to bring imaging services as near to the patient as possible by the means of
mobile PACS and value-added services.This will also provide the means for the
clinicians and radiologists to view the images of the patient anywhere at anytime.
Materials and Methods: Archiving is not a core business of the hospitals or
hospital districts and therefore it is reasonable to purchase it as an ASP (applica
tion service provider) service. This solution is also economicalty cost-effective.
The virtual healthcare services are produced by using the advanced information
technology infrastructure of regional HUSpacs .
Results: Large-scale digital archiving is four times cheaper than local archiving
arranged separately hospital by hospital. Clinical branches are no longer de
pendant on handling and searching of films, and time is saved for the core work,
i.e, treating the patient. The almost limitless possibilities to process images im
prove the quality of diagnostics crucially.
Conclusion: HUSpacs can bring together all image modalities and achieve the
clinicians to work more effectively in helping them arrive at a more precise diag
nosis.

8-0104 10:57

On-site system monitoring for PACS administrators
P.~, U. Fronz, A. Pauen, W. Kuppe; Essen/DE

Purpose: PACS and especially integrated RIS/PACS or even HIS/RIS/PACS so
lutions beeome more and more complex . in case of an error, identifying the prob-

lem should be done as soon as possible to reduce downtime . For this tasks ,
PACSvendors offer different solutions with different levels of suitability.
Materials and Methods: In our installation of a full-scale multi-departmental in
tegrated RIS/PACS, we tried to identify almost any point of possible failure. Then,
we looked for tools and mechanisms to monitor that parts of the system . Solu
tions with a high level of automat ism were preferred ('active' error logging and
messaging via network message , e-mail , SMS). The goal was to create a single
display view of the whole system presenting the actual 'health status ' and depict
ing any point of actual error conditions.
Results: PACS vendors do not offer adequate tools for on site - system monitor
ing. Besides the fact that a bunch of freeware tools and low cost technology is
available for monitoring the most vital parameters of a PACS, implementation is
difficult or virtually impossible without the vendors support. Negotiation of PACS
contracts should include this topic, as it can save costs and reduce downtime .
Conclusion: Due to grOWing complexity of PACS, on site monitoring with auto
matic active messaging becomes mandatory. However, most PACSvendors stick
with their offer of costly on-line service levels. When implementing PACS, the
local administrator should insist on tools for adequate site monitoring.

8-0105 11:06

First results from the use of an innovative image communication system
that gives clinicians wireless access to all image data and analysis
functions
H.E. Gregersen; Aalborg/DK

Purpose: To allow all end-users to do advanced image reconstructions all over
the enterprise, an innovative image and data communication system has been
developed at Aalborg University Hospital in cooperation with a commercial ven
dor. The system allows all users in the enterprise to perform all types of image
analysis functions online , including 3D and 4D reconstructions.
Materials and Methods: Using standard computers , specialized thin clients, and
standard wireless tablet pes and PDAs, clinicians have pervasive and immedi
ate access to the entire patient data profile . By providing one-click access to the
relevant patient data, the system is intutive in use and requires minimal training
on the part of end-users .The unique client-server arcitecture does not transmit
data and compute-intensive applications throughout a facility - only the screen
images from sessions on the central cluster server are transmitted over common
and low bandwidth networks in a compressed and encrypted format.
Conclusion: The experiences to-date at Aalborg University Hospital are that the
system operates as intended, and is providing clinical users with vast new oppor
tunities in delivering better care more efficiently.

8-0106 11:15

Impact of flat panel digital radiography on workflow and architecture of
radiological department
J.A.~', L. t.aasonen", T. Moilanen' , A. Ahovuo-Saloranta'; 'He/sinki/FI,
" tempere/H

Purpose: To study the impact of flat panel detector DR system on workflow and
architecture of the radiological department.
Material and Methods: 167 outpatients underwent a chest X-ray examination .
100 of them were studied with a phosphor storage CR system, and 67 with a flat
panel detector DR system .The capac ity of both systems to produce chest imag
es was measured by time used in imaging process .
Results: In chest X-ray examination , on an average the CR system was occu
pied for 6 min 16s ± SD 1 min 42s by an outpatient. and the DR system corre
spondingly for 1 min 33 s ± SD 37s. On DR system the image production was
four times quicker than that on CR system .The PAview of the chest was taken in
56s ± SD 21 sin CR system, and the lateral one in 57s ± SO 18s. In DR system ,
the corresponding values (47s ± SD 23s and 45s± SD 18s) for these views were
significantly shorter (P=0.012 for PAview, and P=O.OO04 for lateral view) . In DR
system, the variation in time consumption between the radiographers was small
er (P < 0.0001) . A tlat panel detector DR system has a capacity to produce four
limes more images than a CR system . For this purpose an examination room
shall have at least four dressing rooms.
Conclusions: Flat panel detector DR system has a huge effective impact on
workflow in outpatient examinations.Appropriate patients , radiographers and ar
chitectural design must be selected to secure this impact.
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8-0110 11:51

Descending thoracic aortic disease: Five years experience of endovascular
repair
T. Piva, L. Lovato, C. Grazia, M. Henzulli, S. Stacchini, G. Napoli, G. Gavelli,
R. Fattori; Bologna/IT

not cover this topic. Therefore, we developed a catalog with required functions for
a standard, free DICOM viewer to be included on patient - CD-ROMs.
Conclusion: Patient CD-ROMs become more and more important for accept
ance of PACS. However, most free DICOM viewers are not up to standard. With a
clear profile, everyone should be able to negotiate with PACS vendors to get a
suitable solution.

Purpose: To review our experience with stent-grafts in thoracic aortic repair.
Materials and Methods: From 1997, 76 consecutive patients underwent endovas
cular treatment for thoracic aortic disease (aortic dissection, intramural hemhor
rage, atherosclerotic aneurysms, post-traumatic aneurysms, penetrating
atherosclerotic ulcers and pseudoanerysms). 12 stent-graft placements were
performed on an emergency basis because of imaging features of impending
aortic rupture. The prostheses were custom designed or selected on the basis of
spiral computed tomography or magnetic resonance imaging measurements. All
procedures were conducted in the operating room under general anesthesia and
monitored by digital subtraction angiography and trans-esophageal echocardi
ography. The efficacy of procedure was assessed at clinical and imaging follow
up at 1, 3, 6, 12 months and yearly thereafter.
Results: All but 4 stent-graft deployments were successful. There was no intra
operative mortality. Successful advancement and deployment of the stent -graft
occurred in 72/76 (95%) patients. Complete aneurysm exclusion was obtained in
70/72 cases (97.2%) In-hospital complications consisted of 1 transient left mon
oparesis (1.4%) and 1 case of dissection extension. Long-term procedure failure
(aortic rupture or conversion to surgery) occurred in 6 patients (8.3%). 65 pa
tients are alive and well at 27 months (range 1-66) after treatment. Mean dimen
sional reduction of descending aorta is 11±10.2 mm.
Conclusion: Stent-graft repair is a technically feasible, effective and minimally
invasive method for the treatment of acute and crhonic disease of the descend
ing thoracic aorta.
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The "Screen Real Estate" problem in a filmless PACS environment
I.E. Evangelou', S.J. Golding" D. Dobson" N.J. Nicklin', A.A. Lazakidou',
S.R. Watt-Smith'; 'Oxford/UK, 2Piraeus/GR

Purpose: To address the "Screen Real Estate" in a filmless PACS environment.
Materials and Methods: Recent advances in MRI and CT make it possible to
acquire several images per examination making it difficult for radiologists to dis
play them, when they are limited to the small size of a computer screen. The
following key issues were determined from displaying the images: image posi
tioning and grouping, image navigation and resizing. Radiologists need control
over these issues in a way that they can perform their day-to-day reporting work
efficiently, as they are used to in the traditional environment. The use of virtual
desktop software was proposed and explored. Virtual desktops work in similar
way to havlnq a large number of monitors connected to a single and have a sep
arate desktop for each, but without sacrificing space and cost.
Results: The comments from the panel of radiologists that was asked to evaluate
and comment on the use of virtual desktop software were encouraging. Virtual
desktop software provides a compact way of extending the "Screen's Real Es
tate" and with certain modifications it could be used in routine clinical practice,
especially in reporting medical images from remote sites.
Conclusion: "Screen Real Estate " issues must be addressed when moving from
a film-screen oriented reporting environment to a filmless environment and alter
natives must be considered. Virtual desktops are one of them, offering a low cost,
compact solution to this important problem.

8-0108 11:33

First experiences with secure copy (SCP)/virtual private network (VPN)
secured telemedicine via internet
M. Kammerer, G. Klos, P. Mildenberger; MainziDE

Purpose: The idea was to establish a secure link via Internet with telemedicine
partners outside the university using a VPN router provided by the local IT de
partment. The solution has to be inexpensive easy to use and flexible enough to
work with any system using the DICOM standard.
Materials and Methods: The image exchange platform is a Secure Copy Server
(scp) at our IT Department. This scp-server can be reached from the internet
through a VPN router. All images are stored here temporarily. For transferring
images they are uploaded into the designated directory. We developed a wrap
per-program (TeleMed) that controls all necessary action and programs for log
gin onto the VPN router, packing, enol decrypting, transmitting, receiving and
distributing of the images. The external programs are all freely available. The
necessary private/ public keys for encryption are provided by the Radiology De
partment Mainz.
Results: DICOM images where transferred from a regular DICOM-Viewer via
DICOM Send to any program with the ability to receive studies from a DICOM
node using the DICOM Toolkit from OFFIS. All images where automatically rout
ed to the designated receiver. Our wrapper (TeleMed) with the build-in StoreSCU
and a zip-algorithm additonally handled the external programs GNU-PG and Putty
SCP with no user interaction necessary.
Conclusion: Our concept is a convenient, inexpensive and secure way to ex
change DICOM images via internet between programs that can send and import
DICOM compatible data.

8-0107 11:24

IHE experience in managing radiological orders
C. Saccavini, R. Stramare, P. Mosca, G.P. Feltrin; Padoa/IT

Purpose: The aim of our work is to verify the possibility of using intranet technol
ogy to allow radiological examination scheduling of in-patients. In our hospital the
HIS does not allow the examination request from clinical wards and so we inter
face our RIS with an Order Placer.
Materials and Methods: In our Department we use a Radiological Information
System (RIS) that has been developed by ourselves using Delphi/Kylix tools for
client side and InterBase as database server. The project is completely Open
Source and it is possible to download the binaries and the source code at
www.rad.unipd.iVraynuxl. We have also developed the application to distribute
the reports into the clinical ward, and this application uses apache as a web
server and PHP 4 as a script language. The physician inserts the request with
the patients clinical condition (in accordance with ACR Criteria), and sends it to
the RIS system. The radiologist can see all the requests using the RIS and can
schedule them. Then the physician can see the list of the exams scheduled. All
the integration between the RIS and the Order Placer is developed using the IHE
technical framework.
Results: The system started in November 2001, and now we process electroni
cally about 60% of the examinations. We plan that at the end of this year about
90% of the requests will be performed electronically.
Conclusions: This first test demonstrates that IHE framework is very useful in
the integration of different systems such as RIS and Order Placer.

8-0109 11:42

Required functionality of DICOM patient- CD·ROMs
P. Gocke, E.A.M. Hauth, B. Wolfgarten, A.P. Gutzeit; Essen/DE

Purpose: With wider spread of PACS and less film printed, other ways of image
distribution become important. Very convenient is the use of CD-ROMs contain
ing image data and a simple DICOM viewer. However, functionality of the DICOM
viewers is varying. Therefore we compared the free DICOM-Viewers provided by
major PACS vendors.
Materials and Methods: We compared patient CD-ROMs of different PACS ven
dors: what are minimum hardware and software requirements? Is the viewer run
ning without any installation to the local system, or are there any changes to
registry? Are there any data security mechanisms implemented? What basic and
advanced functions are provided? Is a report available? Is there a film/report
print function? Can the viewer be used with other DICOM data? Is it possible to
import the DICOM studies from the CD-ROM into a local PACS?
All features were compared against the vendors marketing statements.
Results: The ideal and free DICOM-Viewer still does not exist. A combination of
those available in the market would fit, but there are no standards. Even IHE does
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Acute aneurysm of the thoracic aorta: Evaluation of multislice
CT angiography versus DSA prior to and after stentgraft implantation
J.O. Balzer, M. Doss, A. Thalhammer, C. Herzog, A. Moritz, T.J. Vogl;
Frankfurt a. MainlDE

Purpose: Evaluation of MS-CTA versus DSA for the planning and follow-up in
patients with acute aneurysm of the thoracic aorta (TAA) prior to and after stent
graft implantation.
Materials and Methods: Patients with an acute TAA were evaluated with MS
CTA prior to (n= 37) and after stentgraft implantation (n= 27). For the CTA 150 ml
contrast material were administered i.v, with a flow rate of 3-4 ml/sec. The scan
volume extended from the apex of the thorax down to the groin. Comparative
evaluation to DSA was performed in 27 cases concerning the diameter and length
of the thoracic aorta and the TAA. 27/37 patients were treated with percutaneous
stentgraft implantation.
Results: All patients could be accurately evaluated and measured with MS-CTA.
DSA in 6 cases underestimated the length of the TAA and in 8 cases an inappro
priate diameter evaluation. In 5/11 acute perforations DSA was not able to dem
onstrate the leak accurately. An exact determination of the pelvic artery diameters
was possible in 8/27 patients in DSA. The assessment of pelvic arteries during
the same CT examination eased the determination of vascular access. 10/37
patients were not suited for stentgraft implantation. 26 patients were treated suc
cessfully by percutaneous stentgraft implantation. One patient died due to cardi
ac failure immediately before stentgraft implantation.
Conclusion: MS-CTA allows an accurate evaluation of acute TAA prior to stent
graft implantation and can replace DSA totally in this respect. Follow-up with CTA
enables an accurate depiction olstent location and persistent perfusion of the
aneurysm.

8-0113 10:48

Stent-graft repair of dissected descending thoracic aorta
T. Piva, L. Lovato, G. Rocchi, S. Stacchini, G. Gavelli, R. Fattori; BolognailT

Purpose: To evaluate feasibility and safety of stent-graft repair of dissected de
scending thoracic aorta.
Materials and Methods: From 1998, 25 patients with dissection of the descend
ing thoracic aorta were selected for endovascular treatment. 22 patients were
treated for type B aortic dissection (6 emergency) and 3 for residual dissection
after surgical repair of ascending aorta (1 emergency). The stent-graft was indi
vidually customized or selected on the basis of spiral computed tomography (CT)
or magnetic resonance imaging (MRI) or digital subtraction angiography (DSA).
All indications for treatment were based on an aortic dimension larger than 5.5 cm
or signs of impending rupture.
Clinical and imaging follow-up was performed at 1, 3, 6, 12 months and yearly
thereafter.
Results: In all but 2 cases stent deployment was technically successful. There
was no intraoperative mortality or complication. In-hospital complications includ
ed 1 dissection extension (4.3%) into ascending aorta. Complete false lumen
exclusion was achieved in 21/23 cases (91.3%). 2 patients (8.7%) had early en
doleak: one converted to surgery and the second was stable during follow-up.
False lumen thrombosis and shrinkage was achieved in 15 cases (65%) 1 late
endoleak (4.3%) occurred 1 year after intervention and converted to surgery.
One year follow-up was completed in 18/23 patients (78%). Aortic related mortal
ity occurred in 1 patient (4.3%).
Conclusion: In selected cases of descending aortic dissection endovascular stent
ing represents a viable alternative to open surgical repair.

8-0114 10:57

Percutaneous treatment of type B thoracic aortic dissections and thoracic
aortic aneurysms
F. Fanelli, F.M. Salvatori, M. Bezzi, G. Marcelli, S. Vagnarelli, P. Rossi,
R. Passariello; RomellT

Purpose: To report our experience in the treatment of thoracic aortic dissections
and aneurysms using a stent-graft.
Materials and Methods: Since November 2000, 15 patients with type B dissec
tion (9 acute and 6 chronic) and 3 patients with thoracic aneurysms were treated
using a stent-graft (Thoracic Excluder Graft (WL-Gore». Three dissections were
complicated by renal ischemia requiring renal stenting. In 11 dissections and 2
aneurysms, the origin of the left subclavian artery was covered due to a short
proximal neck.

Results: Mean follow-up was 13.6 months (range 2-22 months). No patient ex
perienced paraplegia. Aneurysms: Immediate aneurysmal exclusion was achieved
in all cases. Control CT showed complete sac thrombosis and average sac redu
cion from 6.7 cm to 4.3 em. Dissections: The primary tear was sealed in all 15
patients. Intraoperative complications occurred in 1/15 cases (6.6%): anterograde
extension of the dissection into the ascending aorta which required surgery. Con
trol CT scans showed a reduction of the false lumen from 2.41 to 0.9 em and an
increase of the true lumen from 1.68 to 4 em in the thoracic aorta. Five endoleaks
(33.3%) were detected: two originating from the left subclavian artery treated by
embolization, one large endoleak sealed spontaneously after 6 months and 2
other small endoleaks are under follow-up. One patient died 24 hours after the
procedure from rupture of the abdominal aorta (30-day mortality 6.6%).
Conclusion: Stent-grafting may represent a safe and effective treatment in the
management of type B dissections and thoracic aneurysms.

8-0115 11:06

Endovascular repair for AAA: Intra and interobserver variability for sizing
with CT angiography
L.A. Concepcion', R. Aliaga', L. Martf- Bonmatf2; 'AlieantelES, 2VaieneiaiES

Purpose: To analyze intra and interobserver variability of measures obtained
trom computed tomography (CT) angiography studies acquired to size grafts for
endovascular repair of abdominal aortic aneurysms (AAA) in a clinical setting
Materials and Methods: 60 (intraobserver) and 41 (interobserver) patients with
AAA referred for CT angiography were included. Acquisition settings for CT ang
iography studies were similar in all patients according to a pre-established proto
col. 10 measures where acquired in each patient using oblique multiplanar
reformats at a dedicated workstation according to manufacturer's recommenda
tions by two radiologists with prior experience in CT angiography post-process
ing and with at least 1 week interval in case of intraobserver analysis. No prior
consensus conference was performed. Proximal and distal extension were cate
gorized according to accepted definitions for AAA necks. Measurement differ
ences were analyzed by using the Wilcoxon rank test. Extension correlation was
analyzed using Kappa index.
Results: AAA proximal neck length measurement differences at intraobserver
analysis and proximal neck and outer common iliac artery diameter measure
ment differences at interobserver analysis reached a statistitical significant level
(p < 0.05). High correlation was achieved between observers for proximal (1) and
distal (0.855) AAA extension.
Conclusion: Statistically significant differences where found in Intra and interob
server CT angiography measurements acquired for sizing endovascular AAA grafts
although there was high correlation between observers for AAA extension.

8-0116 11:15

Five years experience in the percutaneous treatment of abdominal aortic
aneurysms
F. Fanelli, F.M. Salvatori, M. Bezzi, F. Altomari, C. Miglio, P.Rossi,
R. Passariello: RomellT

Purpose: To report our five-year experience using a bifurcated endoprosthesis
in the treatment of abdominal aortic aneurysms (AAA).
Materials and Methods: From September 1998, 68 patients with AAA (mean
47.5 mm) were treated using different type of stent-grafts: 26 Vanguard II (Bos
ton-Scientific), 31 Excluder (WL-Gore), 3 Talent custome made (World-Medical),
3 Anaconda (Sulzer-Medical), 2 Quantum (Cordis) and 3 Endologix (Endologix).
Procedures were performed in angio-suite (19) and operating room (49) with
patients under general or epidural anesthesia.
Results: Technical success with complete exclusion of the aneurysmatic sac
was achieved in 67/68 patients, while in 1 case an immediate conversion was
necessary.
After follow-up ranging from 1 to 61 months, 59 patients are alive while 9 died.
A progressive reduction of the aneurysm sac (mean value 2.3 mm) was observed
in 23 patients. The sac diameter remained stable in 35 patients and increased in
10 patients. Endoleak was detected in 9 patients (13.2%): 5 type II, 1 type III, 3
type IV.Two late conversions were performed after 22 and 31 months respective
ly for multiple fractures of the stent-graft and for a persistent type II endoleak. In
one case (1.5%) an occlusion of the right renal artery was observed after 4 months
for stent-graft migration. Limb obstruction occurred in 8 patients (11.7%) suc
cessfully solved with a fem-fem by-pass.
Conclusion: Percutaneous treatment of AAA seems to be a feasible technique
only in selected patients. However accurate follow-up is mandatory to prevent
and manage complications.
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Migration of different stent-graft designs after endoluminal repair of AAA:
Do new generations of stent-grafts Improve the outcome?
C.v. Walch , R.J. Bale , R. Perkmann, G. Fraedrich , W.R. Jaschke, B. Czermak;
Innsbruck/AT

up. All patients are still asymptomatic after a mean follow-up period of 20.95 ±

15.15 months (range 1-60) .
Conclusion: Endovascular treatment represents a valid alternative to medical
and surgical treatment in chronic TAl. In acute TAl it may constitute a belter ap
proach, with very low risk and limited impact on trauma destabilization. Long
term follow-up seems to confirm its effectiveness and durability.

Purpose: To evaluate stability of different bifurcated stent-graft designs using
postoperative spiral CT migration measurements of the proximal end, the bifur
cation and the distal ends.
Materials and Methods: Among 43 patients (39 men, mean age 69 years , range
48-85) who underwent endovascular AAA repair, 34 patients completed at least
a 12 month follow-up that included computerized CT migration analysis by com
paring postoperative datasets with CT datasets obtained at 6, 12, 24 and 36
months. Spiral CT studies (High-Speed-Advantago Scanner, GE-MedicaISystems)
of each pat ient were superimposed onto each other by means of image fusion
software SNT (Surgical-Navigation-Technology, Medtronic, Louisville, Colora
do).15 patients received a Vanguard device (Boston Scientific Corp.) , 8 patients
a Talent device (Medtronic, World Medical) , 7 patients a Zen ith device (William
Cook) and 4 patients an Excluder device (W. L. Gore).
Results: Whereas migration was observed in particularly within 12 months after
intervention, no further substantial migration was observed at 24 or 36 months
compared to the results obtai ned at 12 months. Within 12 months mean cranio
caudal migration of the proximal end of the Vanguard device was 5.6 mm (0-23),
of the Talent device 5.6 mm (0-13), of the Zenith device 2 mm (0-3) and of the
Excluder device 2.55 mm (0-2 .66). Mean cranio-caudal migration of the distal
ends olthe Vanguard device was 3.9 mm (0-6 ,7) , olthe Talent device 5.6 mm (0
13), of the Zenith device 2 mm (0-3) and of the Excluder device 2.5 mm (1-3).
Mean axial migration of the bifurcation of the Vanguard device was 21 .6 mm, of
the Talent dev ice 14 mm, of the Zenith device 0 and of the Excl uder device 2 mm.
Conclusion: Due to more longitudinal stabil ity ' new generation" stent grafts show
less migration than first generation stent-grafts. The results are important for the
clinical outcome of patients treated for AAA by means of endovascular repa ir as
migration is associated with severe complications.

8-0117 11:24

Endovascular repair of AAA: Complications at mid-term follow-up in 209
patients
T.P. Willems, T.R . Prins, EL.G. Verhoeven, R.B . de Jong , M. Oudkerk;
Groningen/NL

Purpose: To describe mid-term follow-up results in patients with AAA endovas
cular repa ir.
Materials and Methods: Endovascular treatment of AAA was performed in 209
patients in a sing le center. Patients were followed with spiral-CT scans, MR-ang
iography or duplex-ultrasound at discharge, six, 12 months and yearly after treat
ment. Mean follo w-up was 1.7 years (0.2-5 years) .
Results: Endovascular graft deployment was successful in 208 patients (99 %).
There was one early conversion. One patient died in hospital (0.5%). Patient
survival at three years was 77% (95 % CI 68-86%, n=26 , not device-related). In
83 (40%) patients, 123 device-related problems occurred: migration (n=45), de
vice fracture (n=11) , kinks (n=5), graft occlusion (n=17) and endoleak (n=45) .
Technical success rate at three years was 34% (95% CI 24-44%). Secondary
interventions (n=39) were necessary in 28 (14%) patients, two grafts were re
placed. Survival without secondary intervention at three years was 74 % (95 % CI
62-86%).
Conclusion: Although the majority of patients with endovascular repair of AAA
suffered from device-related problems, the device-related mortality was only 0.5%.
A trained team of interventional radiologists and vascular surgeons, as well as
further development of grafts, is important to improve the results.

8-0118 11:33

Mid to long term results of endovascular stent treatment of AAA
G. Tropeano, C. Fitta, M. Chiesura-Corona, E Tosi , G. Barbiero, A. Baratto,
F. Ferro, G.P. Feltr in, D. Miotto; Padoa/IT

Purpose: To evaiuate the complications of endovascular repair in the treatment
of abdominal aortic aneurysm (AA A).
Materials and Methods: From 1997 to 2002, 66 patients with atherosclerotic
AAAwere treated.The mean dimensions of the aneurysms were: proximal neck
diameter 24 mm (range 20-32), neck length 27 mm (5-50), aneurysm diameter
48 mm (35-80) and aneurysm length 73 mm (30-130) . 65 aorto-bifemoral endo
prostheses and one aorto-aortic dev ice of different design were used . Follow up:
CT at 7 days and at 3, 6, and every 12 months.
Results: Four pat ients were converted to open surgery. Spiral CT demonstrated
six endoleaks, one was a primary major leak in a patient who died at 18 months,
one primary minor leak spontaneously resolved at three months, two secondary
leaks were treated with PTA; one was out of follow-up; and the last at the moment
in study.
Five patients died during follow-up : three by myocardial infarction, one for lung
cancer and one for aneurysmal sac rupture. In 36/66 (55.5%) patients AAA diam 
eter reduction was seen .
Conclusion: Volum e reduction of AAA , mid to long term aneurysmal sac exclu 
sion and the mortality related to associated conditions, ind icate that the endolu 
minal treatment of AAA can to be considered an effective therapeutic option in
these patients, but the procedure should be reserved for high-risk patients.
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Efficacy and safety of endovascular stent-graft implantation in the
treatment of acute and chronic aortic injuries
L. Lovato, T. Piva , C, Grazia, G. Napoli , G, Rocchi, G. Gavelli, R. Fattori;
Bologna/IT

Purpose: In the past few years management and surg ical timing of traumatic
aortic injury (TAl) have been widely debated. Endovascular procedure seems to
be a suitable option to traditional approaches in the treatment of both acute and
chronic aortic injuries.We report our five years experience on endovascular treat
ment of acute and chronic TAl.
Materials and Methods: From JUly 1997 to September 2002, 21 patients (mean
age : 39.75 ± 13.54) , with acute (14) and ch ronic (7) traumatic aortic injury were
submitted to endovascular treatment. Among patients with acute trauma, 11 were
treated afte r clini cal stabilization, while 3, with signs of impending aortic rupture,
underwent emergency repair. HCT and lor MRI were performed in all patients,
before the procedure, to define morphology and extension of the les ion and after
the procedure, for follow-up study.
Results: Endovascular treatment was successful in all pat ients. Neither death
nor major complications occured. MRI and/or HCT showed the aneurysm exclu
sion and the progressive reduction in size of the aneurysmal sac, during follow-

8-0121 10:30

Clinical evaluation of an automatic bone removal technique for improved CT
angiography
J. Neuman', Z. Lin', L.-B. Wu', T. Blaffert', C. Lu3, J. Lu', R. Ma',
M. Steinmiller', D. Smith', J. Durgan', F. Guo', S. Pohlman', S, Chandra',
J. Guo s; 'Eeston, PAlUS, 2Cleveland, OH/US, 3J inan/CN, 'Hamburg/DE,
sBeijing/CN

Purpose: Conventional semi-automatic editing techniques used in diagnostic CT
angiography (CTA) require extensive operator time and experience to remove
bones. An automatic bone removal technique that improves the speed and effec
tiveness of CTA was evaluated using clinical data from several hospitals.
Methods and Materials: The technique that we have developed uses high -reso
lution thin cut CT images with contrast injection and a multi-threshold -based,
multi -step region growth technique that can automatically remove bones. 40 clin
ical cases 01 cerebral vascula r CTA covered the Circle of Willis and skull bases
were acqu ired for the evaluation of the technique. Clinical results were evaluated
by radiologists regarding clinical usefulness, accuracy, effectiveness, speed, and
convenience.
Results: Clinical evaluation showed that the technique could effectively remove
the whole skull and most of the bones in a single "mouse click" . The technique
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could also effectively remove tissues and vessels outs ide the skull and reveal the
cerebral vascular structures clearly. The results were successfully used for the
detection of aneurysms and their feeding vessels , and the presence of vascular
thrombosis. The technique is fast and convenient. For general stud ies, the pro
gram runs about one minute in the prototyping env ironment. The technique may
occasionall y lose some vessel segments when they are very close to the bones
in the skull base and a recovering techn ique is being developed.
Conclusion: The technique has a clear clinical benefit for diagnostic eTA in the
area of the Circle of Willis. It is fast. convenient, and effective to visualize vascu
lar structure and diseases.

8-0122 10:39

Clinical evaluation of a registration-based bone masking technique for
improved CT angiography
J.~', Z. Lin', P. Roesch', C. Lu4

, J. Lu' , R. Ma', M. Steinmiller",
D. Smith ' , J. Durgan', F. Gu05 • S. Pohlman ' , S. Chandra', J. Gu0 5

;

1Easton . PNUS, 2Cleveland, OH/US. "Hamburg/DE, 'Jinan/CN, 'Beijing/CN

Purpose: The bony structure in the skull base imposes many difficulties for diag
nostic CT angiography (CTA). A registration-based bone masking technique that
can effectively remove bones was clinically evaluated for its effectiveness and
accuracy.
Methods and Materials: The technique requ ires one set of contrast images and
one set of low dose non-contrast images that cover the same area. The two sets
of images were first registered using local correlation technique and then bones
were removed using a bone-masking technique. 30 cases of contrast and non
contrast cerebral CTA studies were acquired and analyzed. Radiologists reviewed
and evaluated clinical results of the bone-masking technique for its effective
ness, accuracy, usefulness, convenience, and speed .
Results: The contrast and non-contrast bone-masking techn ique showed supe 
rior ability to remove bones in the area of skull base and to detect aneurysms and
arterial occlusions. The most difficult bones such as clivis were effectively re
moved .The technique also showed superior abil ity to preserve vessels that were
very close to the bones. Carotid arteries very close to the bones could be well
displayed. Morph ological dilation used in bone mask ing shou ld be carefully bal
anced to avoid narrowing vessel s very close 10 the bones. The technique was
convenient and ran approximately 2.5 minutes per case in the prototyping envi
ronment.
Conclusion: The technique can cleanly remove bony structure and accurately
visualize vascular structure in the area of the Circle of Willis for the detection of
the cerebral vascular diseases and is a clinically convenient and usetul tech
nique for improved CTA.

8-0123 10:48

Comparison of CT angiography of the brain with 80, 120 and 140 kV with a
multldetector spiral CT
R.-T. Hoffmann, B.B. Ertl-Wagner, R. Bruening, M.F. Reiser; Munich/DE

Purpose: To optimise an imaging strategy for the CT angiographic evaluation of
the cerebral vasculature at the lowest dose compatible with maximum diagnostic
conf idence .
Material and Methods: 30 consecutive patients underwent CT angiography of
the brain with standardized protocols. Ten consecutive patients were examined
with 140kV, the following ten with 120 and 80 kV respectively. Collimation was
4x1 mm; table feed 5 mm/rotation with a rotation time of 0.5s, mAs 100 . Image
quality was independently rated by three readers on a five point scale regarding
overall image quality, delineation of vascular structures, and diagnostic certainty.
Vessel-to-parenchyma ratios was calculated in 9 regions of interest. CT dose
indices and dose length products were assessed, and the effective dose was
calculated.
Results: The vessel to parenchyma ratio was 5.96, 7.65 and 9.21 for 140, 120
and 80 kV respectively. Overall image quality was rated as excellent for all pa
tient s. However, diagnostic certainty and delineation of vascular structures were
reduced with 80kV for the C2 segment of the internal carotid artery and the cav
ernous sinus .The average effective dose could be reduced by almost 2/3 (0.53
as compared to 1.40 msv), when using 80kV instead of 120kV.
Conclusion: A high vessel-to-parenchyma ratio with good vascular delineation
and high diagnostic certainty can be achieved with an 80kV CTA offering the
advantage of a significant dose reduction. Only when the relevant diagnostic struc
tures are in close proximity to bone (i.e. cavernous sinus and C2-segment of the
internal carotid artery). maya higher dose be necessary.

8-0124 10:57

CT-anglography for the detection of Intracranial aneurysms: Comparison of
3D-visualization methods
A. Schmid" M. Schernpershofe ' , N. Kastner" A. Machado', vt.s. Huk",
B.F. Tomandl '; ' Erlangen/DE. 2Gottingen/DE

Purpose: CT-Angiography (CTA) is a well- known tool for the detection and ther
apy plann ing of intrac ranial aneurysms.The most commonly used techniques to
produce 3D visualizations of intracranial vessels are maximum intensity projec
tion (MIP) , shaded surface display (SSD) and direct volume rendering (dVR). We
analyzed the influence of these methods on the detection rate of intracranial an
eurysms with CTA.
Methods and Materials: 98 patients with 110 intracranial aneurysms have been
investigated with DSA and CTA. CTA was performed on a mutttsectlon scanner
(Siemens VZ, SL=1.25 rnrn, Inc. 0.5 mm, FOV 120 mm, 109 ml contrast media,
flow 4 ml/sec). The data were visualized with MIP, SSD and dVR, and standard
ized projections of all relevant vascular structures were produced. The images
were analyzed by two neuroradiologists without knowledge of angiographic find
ings. The results were compared to DSA as a gold standard.
Results: Using MIP, the two investigators detected 83 (75%) and 91 (83%) of
intracranial aneurysms with 2 and 4 false positive findings respectively. 96 (87%)
and 92 (84%) were detected with SSD with 3 and 2 false positive findings. The
detection rate using dVR-visualizations was 98 (89%) and 97 (88%) with 1 false
positive finding reported by both investigators. For the first investigator detection
rates were significantly higher with dVR as compared to MIP (p < 0.05) .
Conclusion: The detection rate of intracranial aneurysms depends on the visu
alization method. dVR showed the highest detection rate with the best interrater
reliability. MIP showed the lowest detection rate and thus should not be used for
the visualization of intracranial aneurysms.

8-0125 11:06

Standardized evaluation of CT-angiography (CTA) with remote generation of
3D-video sequences for the detection of intracranial aneurysms
B.F. Tomandl , N. Koestner, M. Schempershofe. P. Hastreiter, A. Schmid .
C. Strauss, W.J. Huk; Erlangen/DE

Purpose: Traditional evaluation of CTA requires 3D-visualization on a worksta
tion . The results depend on the visualization method , the workstation and the
user rnanipulatlnq the data . The resulting images are hardly reproducible. The
purpose of this study was to evaluate a user-independent system for the auto
matic 3D-visualization on a remote workstation.
Methods and Materials: The data of 79 patients with 84 intracranial aneuryms
were investigated with multislice-CTA and DSA. The data were transferred to a
remotely controlled workstation via the internet. On this workstation four stand
ardized video sequences were generated automatically using volume rendering .
A video containing all data was supplemented by three additional videos of the
areas where aneurysms most likely appear. The videos were independently ana
lyzed by three neuroradiologists. Detection rates were compared to DSA as a
gold standard.
Results : The invest igators detected 79 (94%), 75 (89%) . and 74 (88%) of the
aneurysms with false positive findings in 13 (15%) . 8 (10%) and 2 (2%) cases
respectively. False negative results were predominantely found in the area of the
internal carotid artery near to the skUll base . False positive results were due to
infundibular dilatation of the branches of the internal carotid arties or small ve
nous structures. Aneurysms with a size of 5 mm and more were detected in 100%
by all investigators.
Conclusion: Automatic video generation on a remote computer allows standard
ized user independent and thus reproducible analysis of intracranial aneurysms.
The detection of aneurysms in the area of the skull base and the reliable differen
tiat ion of infundibular dilat ion of small arteries still remains problematic.

8-0126 11:15

Carotid artery stenosis: Reproducibility and accuracy of advanced 3D CT
angiography
Z. ZMng , M. Berg , A. Ikonen, R.L. Vanninen , H. Manninen; Kuopio /FI

Purpose: To assess the reproducibility and accuracy of advanced 3D CT-angiog
raphy in the evaluation of carotid artery stenosis.
Materials and Methods: Seventy-two vessels in 36 patients with symptomatic
carotid stenosis were evaluated by advanced 3D CT- angiography and DSA.Thir
ty-three vessels in 31 patients also underwent rotational 3D·DSA (rDSA). Multi
slice CT (Siemens Volume Zoom) was performed with bolus tracking and slice
thickness of 1.25 mm (1 mm collimation. feed 5 mm/s) and reconstruction inter-
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val of 1.0 mm. One observer performed the stenosis measurements on a work
station (GE AOW 4.0) according to the NASCET criteria twice with an interval of
2 months. In the first measurements, an advanced analys is program (GE AVA)
with automatic stenosis recognition and quantitation, was used. In the second
measurements, manual corrections were applied when necessary .Two observ
ers independently performed the measurements on double -oblique multiplanar
reconstruction (MPR) images of rOSA.
Results: Intraobserver correlat ion between the two measurements (automatic
recognition and manual correction) for CTA was 0.90 (P < 0.01), and interob
server correlation between two observers for rDSA was 0.94 (P < 0.01). Inter
technique correlation between CTAand rDSA was 0.71 (P < 0.01) using automatic
measurements, and 0.85 (P < 0.01) using manually-corrected measurements.
The sensitivity, specificity and accuracy of CTAwith reference to rOSA at the cut
off point of 50% diameter stenosis were 56%, 93%, and 73%, respectively.
Conclusion: Advanced 3D CT-angiography is a highly reproducible technique
with satisfactory diagnostic accuracy. Manually corrected measurements in CT
angiography facilitated avoidance of the interference of peripheral high densities ,
such as ulcerations, calcifications and adjacent vessels, and thus increased agree
ment between CT-angiography and rOSA.

8-0127 11:24

Carotid artery stenosis by multisllce CT angiography (CTA): Accuracy of
stenosis measurements from multiplanar reconstruction (MPR) with
reference to conventional DSA and rotational three-dimensional
angiography (rOSA)
M. fuml,Z. Zhang , A. Ikonen, H. Manninen , R.L. Vanninen; Kuopio/FJ

Purpose: To compare MPR-CTA to DSA and rDSA for the evaluation of carotid
artery stenosis .
Materials and Methods: CTA and selective DSA of the carotid arteries were
performed on 70 bifurcations of 35 symptomatic patients, rDSA being performed
on 33 vessels of 31 patients. Multislice CTA (Siemens Volume Zoom) was per
formed with slice thickness of 1.25 mm (collimation 1 mm, feed 5 mm/s) and re
construction interval of 1.0 mm. For rDSA (Siemens Neurostar Plus, 8 images/s)
23 ml of lodixanol (320 mgl/ml) was injected at a flow rate of 2.5 ml/s. Two radiol
ogists independently analysed MPR-CTA. A third radiologist analysed DSA and
reconstructed rOSA. Diameter stenosis degrees were measured the using NAS
CET criter ia .
Results: Diameter stenosis measurements from DSA correlated closely with those
from rOSA (r=0.952, p=O.OOO) with mean difference (+/-1SO) of -2,5%(+/-9 .2%)
between the modalities suggesting a slight underestimation by DSA. Stenosis
measurements by the two observers from MPR-CTA correlated well (r=0.708,
p=O.OOO). CTAcorrelated closely with rOSA (r=0.620-0 .868, p=O.OOO), and mean
difference -2.7%(+1-20 .1%) and -8.0%(+/-14.9%), and with DSA as well (r=0.659
0.734, p=O.OOO), mean difference of +12,3%(+/-32.4%) and -4.3%(+/-21.2%) .The
sensitivity, specificity and overall accuracy of CTA with a cut-off point 50% diam
eter stenosis with reference to rOSA were 80-64%, 87-94% and 83-79%, and
with a cut-all point 70% diameter stenosis 43-38%,91-100% and 80-85%, re
spectively.
Conclusion: CTA with MPR reconstruction is highly reproducible and correlates
well with DSA and rDSA with a tendency for some underestimation of stenosis
degree with reference to rDSA.

8-0128 11:33

CT angiography in the detection and evaluation of vascular lesions of the
brain
A.K. Nath, A.K. Nath, V.K. Shiv, S. Athale; Muscat/OM

Purpose: To evaluate use of CT angiography, using 3D reconstructions and max
imum intensity projections (MIP), in studying mainly aneurysms and arteriov
enous malforma tions of the brain.
Materials and Methods: 50 cases , aging from 30 to 70 years, clinically present
ing with headache and positive plain CT scans for subarchnoid bleed , were stud
ied using AV Expander Plus Phillips CT, The protocol used was intravenous
injection of 90 to 120 ml of lopromide [300] using a power injector at 3 rnl
4 ml/second flow rate and scan delay of 14-16 seconds . The scan acquis ition
protocol was 3 mm slice thickness , 2 mm table feed and 1 mm reconstructions.
Three dimensional [3D] and maximum intensity projection [MIP] reconstructions
were used and the images were rotated through various programs in real time
and studied.
Results: Out of 50 cases, 30 were positive for intracranial aneurysms and 9
positive for arteriovenous malformations on CTA. Of the remaining negative 11
cases, 3 were positive for intracranial aneurysms on digital substraction angiog -

raphy (DSA].ln the remaining 8 cases, both CT angiography and DSA were neg
ative for any vascular lesion. All 33 positive cases of intracranial aneurysms were
confirmed at surgery. Out of 9 cases of arteriovenous malformation, 3 were sub
jected to surgery, 3to radiosurgery and 3to embolization.
Conclusion: Maximum intensity projection [MIP] and 3D reconstructions were
very promising and fast in evaluation and real time orientation of intracranial vas
cular lesions including very small aneurysms of 2 mm in size.

8-0129 11:42

Usefulness of CT angiography in patient selection for thrombolytic therapy
Y.-M.~; TaipeitrW

Purpose: It has been shown that thrombolytic therapy can improve clinical out
come in some patients with acute cerebral ischemia.The purpose of this study
was to find out whether CT angiography (CTA) can provide information about the
status of the cerebral vessels and be helpful In the selection of patients who may
most benefit.
Materials and Methods: CT angiography was prospectively performed in 15
consecutive patients (6 women and 9 men; age range, 44-83 years) with moder
ate or severe symptoms of hyper-acute cerebral ischem ia. The clinical manifes
tation of the patients and the findings on CTA were analyzed.
Results: Three dimension (3D) reconstru cted CTA images of diagnostic quality
could be obtained in all 15 patients . Of these, 14 patients had a vessel occlusion
identif ied on the CTA, all of which were consistent with and/or helpful for the
clinical diagnosis; one patient had an anterior communicating arter ial aneurysm
without CT detectable hemorrhage. Although thrombolytic agent was not given
because of CTA evidence of intracranial aneurysm, still the patient developed
massive subarachnoid hemorrhage during hospitalization. Ischemic symptoms
were reversed in two patients who had CTA before the initiation of thrombolytic
therapy, which showed occlusion of a secondary branch of the middle cerebral
artery (MCA) .
Conclusions: CTAcan provide important information before the initiation of throm
bolytic therapy. Identification of the corresponding occlus ion vessel and intracra
nial aneurysm are feasible with the use of CTA, particularly the intracranial
aneurysm is a potential contra indication for thrombolytic therapy.The secondary
MCA branch occlus ion and internal carotid arte ry occlusion are valuable prog
nostic predictors.

8-0130 11:51

Multislice 3D-CT angiography (3D-MSCTA) in the evaluation of high flow
saphenous vein extracranial-intracranial bypass graft
V. Finocchi, A. Napoli, E. Passacantilli, C. Catalano, A. Santoro, L. Limiti,
R. Passariello; Rome/IT

Objective: To assess the potential role of multislice CTA with maximum intensity
projection (MIP), volume rendering (VR) reconstructions, and 3D interactive eval
uation associated with Doppler ultrasound (US) examination, in the postopera
tive evaluation of high-flow extracranial (Ee)- intracranial (IC) bypass .
Materials and Methods: 15 patients who had undergone EC-IC bypass , over a
five year period , for the treatment of unclippable /uncoilable aneurysms of the
Internal Carotid Artery (ICA) , were studied with 3D-MSCTA. All examinations
were performed on a 0.5 s gantry rotation time multi-detector row spiral CT using
the follOWing scanning parameters: slice collimat ion 4 x 1 mm; slice thickness
1.25 mm; slice interval 0.75 mm; feed/rotation 5 mm.A test bolus (16 ml; 4 ml/s)
was performed to determine the delay time. 80 ml of iodinated contrast agent
were injected at a flow rate of 4 mils. Reconstructions on a dedicated workstation
with MIP and VR algorithms as well as 3D interactive visualization were obtained.
US of the vein graft was performed to all patients . In cases of stenosis showed by
either MSCTA or US, DSA was performed.
Results: 3D-MSCTA and US were concordant in 13 of 15 cases showing the
patency of the graft. In two cases the 3D-MSCTA showed a stenosis of the graft
with normal Doppler parameters. DSA in this cases confirmed the presence of a
stenosis .
Conclusions: MSCTA together with US provides non invasively accurate infor
mation in the follow-up of patients with EC-IC high flow bypass, DSA should be
performed only in patients with suspected stenosis.
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8-0132

The value of additional axial projections in radiographically occult carpal
scaphoid fractures
D.A. Koumarlanos, C.A. Poullasl, D. Katslfarak is; Athens/GR

Purpose: The study was conducted to determine the usefulness of additional
radiographic views in diagnosing clinically suspected scaphoid fracture.
Materials and methods: Between November 2001 and November 2002, 46 pa
tients with clinically suspected scaphoid fracture were examined with four views
- PAwith ulnar deviation , lateral, semi-pronated and semi-supinated. If a fracture
was not detected on these views, after informed consent , three additional PA
axial views with the central ray at 10, 20 and 30 degrees cepha lad angulat ion
were obtained. in order to avoid unnecessary immobilization for two weeks .
Results: In 18 patients that had negative initial four-view radiographs ,S patients
(27.7%) were found to have a scaphoid fracture in the addit ional views. The PA
20 and PA 30 views, each exclusively displayed 1 fracture ; the PA 30 view was
best for a distal fracture and PA20 was best for a waist fractures. No fracture was
seen exclusively on the PA 10 view. The other 13 (72.2%) patients had follow-up
clinical and four-view radiograph ic examinations at two weeks .
Conclusion: In our sample, patients with clinically suspected scaphoid fracture
after negat ive standard four views benefited from these additional radiographic
views.The PAaxial views are important for diagnosing a scaphoid fracture , par
ticularly when the central ray is directed 20 degrees cephal ically. If seven-view
radiography is negative for fracture at arrival , an acute fracture can be virtually
ruled out and therefore immobilization might not be needed .

8-0135 10:57

Development of database for organiZing the quality assurance procedures
in an X-ray department
N. Delikanakis , K. Thanassoulas, E. Tzatha , M. Pomoni, N. Bataki s;
Athens/GR

made after the scanning as long as raw data exists. No rescans are necessary to
diagnose smaller injuries . Patient comfort is higher with the new pillow which
gives optimal CT examination.

8-0134 10:48

Quality control in computed tomography: A benchmarking investigation
H.H.~, F. Knollmann, R. Felix; Berlin/DE

Question: The target of this investigat ion was to determine frequency and sever
ity of quality defects in CT-examinations and the improvement through constant
quality control activities.
Patients and Methods: The quality of CT-examinations was retrospectively ana
lysed in 1600 randomly selected CT-examinations from Mar '02 to Sept '02. Im
age quality was assessed and compared with the institutional written examination
protocols. 634 examinations were made after iv-injection of a contrast medium .
800 CT-examinations were performed without constant quality control actions
and 800 with in-process quality control. Conformity of the CT-examinations with
fixed examination procedures and the severity of the deviations were classified
and documented before and after the start of constantly performed quality con
trol activities.
Results: Prior to the beginning of the quality control measures 90% of the 800
CT-examinations were performed in conform ance with the prescribed protocols.
94% of all examiantions were following the quality control institution. Minor de
fects that did not compromise the diagnosic effort could be reduced from 6.8% to
5%. Defects which could be resolved by further postprocessing the data record
decreased from 2.6% to 0.2%. Especially severe defects with major impa irment
of imaging diagnosis could be reduced by 50% from 6 examinations (O.B%) to 3
(0.4%). Only one CT-examination , as a rare exception , had to be repeated.
Conclusion: The majority of the CT-examinations were performed accord ing to
fixed examinat ion procedures. Only a small part had to be reworked.This inves
tigation demonstrates that permanent quality control actions according to fixed
quality criterias are essential to reduce minor and severe defects.
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CT muttltrauma protocol
A. HartYig Sode, P. Beyer Jarqansen: Odense/DK

Information: Odense University Hospital is one of three trauma centres in Den
mark . The severe injured patient is transported on a special trauma mattrass. In
2002 a new multisnce CT-scanner (GE HiSpeed) was implemented to the Radiol
ogy department. Earlier to that a single slice CT-scanner has been used at trau
ma scanning.
Purpose: With the 4 slice CT-scanner a protocol using higher dose technique,
and thus reduced noise and increased signal . is possible . The total scan lime
should be shorter, because it is evident, that the first hours after the injury has
life-saving consequences. The examination should take Into consideration pa
tient comfort. No rescanning should to be necessary in orde r to look after smaller
and not life-sav ing injuries .The operators should be able to use the protocol in a
fast and secure mode.
Methods: The parameters chosen for scan techniques were tested in practice ,
considering the following objective points : possibility of reconstruction of organ
series, total scan time, contrast media delay in the organs and vessels, position
ing of the patient on the scanner table and the computers capability of handling a
large volumes of data .
Results : The maximum total scan time for a mull itrauma patient is 10 minutes .
High scan quality with a marginal SNR is achieved .The post processing recon
struction gives information about whole trunk including the vertebral spine and
pelvis . A facial 3D reconstruction can be made after trauma scanning and pelvic
3D reconstruction is also a possibility. It is no longer necessary subsequently to
rescan the patients. We have designed a new arm support pillow for the patient ,
resulting in no, or at least few, artefacts in the liver area.The pillow is comfortable
to the patient and is easy to use. The protocol is built in steps and is very easy for
the operators to learn. Simullaneously we implemented prefilled syringes to save
time.
Conclusion : Trauma scanning with high technical quality is possible. The scan
time can be reduced - considering "the golden hour" . Reconstructions can be

Purpose: The aim is the development of a database that will maintain and organ
ize the data of the quality assurance procedures carried out in an X-ray depert
ment.
Methods and Materials: The database was created on a PC running Windows
NT. The database data are recorded in a Microsoft Access database. Data re
trieval is performed using Structured Query Language (SQL) and all necessary
functions and routines are written using the built-in version of Visual Basic.
Results:We created a database that contains all the data from the routine quality
control tests , the maintenance procedures (both scheduled and emergency) and
the upgrading performed during the past six months in all the equipment of the X
ray department. The dialog based interface allows the user to retr ieve both spe
cific data and overall statistics organ ised according to one or many parameters.
New variables or tests can be easily added at any time.
The database can be accessible from any PC in the department that is connect
ed through intranet to the PC where the data are kept.
Conclusion: The database is a valuable , flexible and easy to use tool for organ
izing the quality assurance program and for better assessing the performance
and the possible sources of malfunction of the equipment used in the depart
ment.

8-0136 11:06

The PACS(picture archiving and communication system): Workflow in a
university hospital
S. Huber; Munich/DE

Where there is a huge hospital with a large number of radiological units, you have
to be very well organised to send images via the intranet.
First the patient 's data is transferred from the Hospital Information System (HIS,
KIS) to the Radiology Information System (RIS).
The way through PACS is to start with the Radiology Information System, then to
the Radiology-Gateway, which is the first central point, thence passing the differ
ent radiological units (MRT, CT, DSA, FD, DR and Sonography) and finally reach
ing the Workflow-Manager.
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The Workflow-Manager is the second centra l point of the syst em. Here the imag
es are sent to local and long-term archives and to the viewing systems.
From there the images can be sent (via Radiology-Gat eway) to the hospital-In
tranet or to video-beamers for imag e-demonstration or education.
The data without images is sent to the writing-s ystems.
If requested , ther e Is the possibility of printing images on hardcopies.We have
had five years experience with our PACSystem since. lt is essential to know about
the problems before installing the system, i.e. every par t in the system must be
digitised and it is mandatory to have consta nt local help and support with the IT
Systems in total.

8-0137 11:15

New skills for radiographers in a Spanish X-ray department: A long way to
achieve exceltence
J.D. Fernandez Gallego, A. Murcia, C. BaMn, L. Vivancos, J.M. Garcia Santos;
Murc/aiES

Purpose: Radiographers in Spain have been traditionally regarded as second
class professionals. There is low interest in achieving new skills in some cases,
strong oppo sit ion from other professional groups, and the re are low educational
standards. which have pushed them into the background in our X-ray depart
ment. We wan t to discuss the radiog raphers' approach to higher quality stand 
ards in our radiolog y department.
Material and Methods: We have taken advan tage 01a seven year experience in
an X-ray department where the Whole techn ical work has been carried out by
radiographers.Three aims, to be achieved by technicians as time went by, were
or iginally set out: student train ing, high technology, and techn ical research . We
now analyze what ach ievements have been reached. which acti vities have to be
yet encouraged, and what should be chang ed.
Results: Teaching was the most successful role played by radiographers. Fur
thermore, our departm ent has turn ed out a regional reference trai ning centre for
tech nicians. A small group of radiograph ers went into high technology. Although
high standards have been finally reached, both their low starting knowledge lev
els and the little support provided by the firms, proved to be serious trade -offs to
achieve good results quickly, and to look for new tasks in imaging. On the contra
ry, technical research is still up to the doctors.
ConclusIons: Educational program mes in Spain need to be changed in forth
comi ng years . But , for the moment , upward mobility could change motivat ions in
current radiographers, could increase the interest for future professi onals, and
will promote those inexcusable changes we need.

8-0138 11:24

The effect of introducing trained radiographers to an A&E reporting service:
A controlled before and after study
S.D. Brealey' , D.G. !Sing', M.T.1. Crowe' , N.G. Warno ck ' ; ' York/UK, "Nortolk/Ut«

Purpose: In February 1995 two tra ined radiographers at York District Hospital
(YDH) began to report appendicular X-ray examina tions for accident and emer
gency (A& E) patients. Th is study assesses the effect of introducing the trained
rad iographers on the quality of the reporting serv ice.
Methods and Materials: A retrospective stratified sample of A&E (n=400) and
GP (n=400) fi lms lor all body areas were randomly selected between February
1993 and 1997. Approximately 200 films in the experimental group (A&E pa
tients) and contr ol group (GP pat ients ) were selected before and after the intro
duction of rad iographer reporting at YDH. A single independent consultant
radio logist reported all 800 films to produc e a reference standard report. Anoth er
single independent consultant radiologist compared reports for concordance. For
the discordant cases clinicians judged whether a discrepanc y between a pair of
A&E film reports would have resulted in a clinically important difference in patient
manag ement. As a proxy for patient outcome, we also identified which pat ients
duri ng this time period returned to A&E or the X-ray Department due to an error
in the interpretation of an A&E film .
Results: We found no statistically significa nt change in the A&E (P=0 .773) and
GP (P=0 .907) l ilm read ing accuracy following the introduction of radiographer
reporting .There was also no stat istically significant change in clinically impor tant
differences in A&E pat ient management (P=0 .743). Nor was there any difference
in A&E patient outcome.
Conclusion: This is further evidence to support the introduction of selectively
train ed radiographers reporting appendicular A&E plain films in a District Gener
al Hospital sett ing.

8-0139 11:33

The efficacy of radiographers and rad iologists reporting A&E and GP pla in
fltms: A quasi-randomised controlted trial
S.D. Brealey" D.G. King " M.T.1.Crowe' , N.G. Warn ock' ; ' York/UK, 2Norfolk/UK

Purpose: In February 1995 two trained radiographers at York Distr ict Hospital
(YDH) began to report appendicular X-ray examinations for accident and emer
gency (A&E) pat ients. This study explores the pot ential for expanding their re
porti ng role.
Methods and Materials: A retrospect ive stratifie d sample of A&E (n=400) and
GP (n=400) films for all body areas were randomly selected between Febru ary
1993 and 1997.The two radiographers and consultant radiologists (n=8) at YDH
independently reported on the experimental (A&E pat ients) and control (GP pa
tients ) sample of films. A single independent consultant radiologi st reported all
800 films to produce a reference standard report . Another single independ ent
consultant radiologist compared reports for concordance. For the disco rdant cas
es clinicians judged whether a discrepancy between a pair of A&E or GP film
reports would have resulted in a difference in clinician's diagnosis and confi
dence therein, or a clinically important differen ce in patient manag ement and
confidence therein .
Results: We found no stat istically significant difference in the A&E (P=0 .317)
and GP (P=0.139 ) film reading accuracy betwe en the radiographers and radiolo
gists.There was also no statisti cally significa nt diffe rence in clinician's choice of
diagnosis or clin icall y important difference in patient management for discordant
repo rts. We shall also test for a difference in clinician's confiden ce in choice of
diagnosis and management based on the radiograph er or radiologi st reports.
Conclusion: These results sugg est that with further training, and if desirable , it
cou ld be feasible to expand radiographers reporting role in a District General
Hospital setting.

8-0140 11:42

The plain film reading performance of radiographers: A systematic review
S.D.~" A.J. Scally' , N.B. Thomas' ; ' York/UK, 2Bradford/UK,
3ManchesterlUK

Purpose: Due to a growing number of radiograph ers reporting X-ray examina
tions for Accident and Emerg ency patients during the 1990s in UK NHS trusts we
condu cted a systematic review of their plain film read ing perfo rmance.
Methods and Materials: Metho ds of locat ing stud ies included searching elec 
tron ic databases and grey literature, hand- searching journals, personal commu
nication and scanning referenc e lists. Stud ies were eligible if they assessed
radiographers' plain film readi ng performance compared with a referen ce stand
ard and included appropriate statistics e.g. sensitivity, specificity. From 1971 to
the end of June 1999 a total of 30 studie s were judged eligible for inclusion. One
independent reviewer extract ed data from ten studies and two of three independ
ent reviewers' for the other twen ty stud ies.
Results: Various statistical method s were used to explore the potential for pro
ducing a summary estimate of radiographe r pla in film reading perform ance but
evidence of gross heterogeneity suggested data should not be pooled.The find
ings from the review were therefore summarized qualitatively. Radio graphers re
port musculoskeletal plain films between 95% and 99% accura cy. Although
radiographers repo rt musculoskeletal films more accurately than ches t and ab
domen films this also appl ies to radiologists. Furthermore, there is no difference
betwe en radiograph ers and radiologists when reporting A&E films.Training pro
grammes are also effect ive.
Conclusion: There is consistent evidence that trained radiographers can report
A&E plain films for all body areas and skeletal plain films for a variety of patient
types. As train ing programmes are effective, if desirabl e, they cou ld be used to
help extend radiographers reporting role in other area s.
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8-0142 14:09

Hepatocellular-cholangiocarcinoma: Helical CTfindings in 30 patients
G. !2.rnD-c_atelli', V. Vilgrain', M.P. Federle ", L. Graz loli", A. Blachar", D. Cazals
Hatem' , F. Dondero" O. Ebied2

, Y. Menu ' ; ' Clichy/FR, "Ptttsburqt: PA/US,
3Brescia/IT

Purpose: To report the helical multiphasic CT findings In 30 patients with hepato 
cellula r-cholangiocarcinoma.
Materials and Methods: The autho rs reviewed the clinical and radiology data
bases of three referral centers and found that 65 patie nts had a diagnosis of
hepatocellula r-cholangiocarcinoma between 1990 and 2002.Thirty patients had
helical multiphasic CT evaluation and we evaluated their age, gender, tumor risk
factors, serum tumor markers, symptoms, and tumor attenuation on nonenhanced,
HAP, PVP and delayed imag ing.
Results: Twenty-six of 30 patient s (86%) were men. Patients had an age range of
27-78 yea rs (mea n 58 years). Abdominal signs or symptoms were present in 21
of 30, and 25 of 30 (83%) had ci rrhosis or some other form of chronic liver dis
ease while none had cholangitis. Serum alpha-fetop rotein was elevated in 60%
of those tested (15 of 25) . Helical CT demons trated a well-defined tumor in all
patients with signs of malignan cy such as hepatic vascular (63%) or biliary (17%)
obstruction , satellite lesions (40%), and upper abdominal lymphadenopathy (27%).
Portions of the tumor were hyperatlenuated on HAP and hypoatlenuating on all
other phases , while other portions showed delayed persistent enhancement. some
times (27%) with hepati c capsular retraction . Cho langiocarcinoma was the pre
dominant tumor cell type in 54% of cases and equal to hepatocellular carcinoma
in 23%.
Conclusion: The diagnosis of hepatocellular-cholangiocarc inoma should be con
sidered when CT features of both hepatocellular carcinoma and cho langiocarci
noma are present. Radiologists should be aware of this potential tumor type , so
that the biopsy is performed properly in order to allow enough tissue sampling.

8-0145 14:36

8-0144 14:27

8-0143 14:18

Multi-detector row helical CT in hepatocellular carcinoma: Role of
unenhanced and delayed equilibrium phase images
R. Iannaccone , A. Laghi , P. Rossi, F, Mangiapane, S. Trenna, F. Piacentin i,
D. Marin, R. Passar iello ; Rome/IT

Purpose: To assess the effic acy of obtaining unenhanced (Un) and delayed equi
lib rium (DE) phase CT scans in addition to the conventional biphasic CT acq uisi
tion (arterial, Ar; and portal venous , PV phases) in patients at risk for HCC with
multi-d etector row helical CT.
Materials and Methods: 102 patients with 173 HCC foci underwent multi-detec
tor row helical CT of the liver. All patients had at least one lesion confirmed path
ologically. CT technique utilized :slice collimation, 2.5 mm; slice thickness , 3.0 mm;
table feed, 10.8 mm/sec.Contrast mater ial (2 ml/kg) was administered at 5 ml/sec
and single breath hold images were obta ined through the liver during eac h con
tras t phase. Analysis of Un phase, DE phase, Ar and PV phases combined, and
all phases combined was performed separately by three radiologists. Sensit ivity
and positive predictive value were calcul ated for each.
Results: Mean sensitivity and positive predict ive value for HCC detecti on were
30.6% and 94.6% for the Un phase , 43.9% and 92.6% for the DE phase , 89.5%
and 97.4% for the Ar phase and PV phase combined, and 94.7% and 97.6% for
all phases combined, respect ively. No add itional nodu le was seen on Un phase
images; 9 nodules (5.2% of all nodules ) were detected on DE phase images only.
Conclusion: Un phase images are not eHective for HCC detect ion. DE phase
image s should always be acqui red in patients at risk for HCC.

CT screening of patients with cirrhosis for hepatocellular carcinoma:
Specificity
G. Brancatelli , R. Baron , M.S. Peterson; Pittsburgh, PA/US

Purpose: To determine the specificity of helical CT for HCC detect ion in a ci r
rho tic population.
Material and Methods: CT screen ing was underta ken in 1329 patients wi th cir
rhosis with CT examination over 30 months, and followed up for an add ition al 19
months or until transplantation, CT predom inantly utilized unenhanced and bi
phasic contrast-enhanced techniques with 2.5 - 5.0 ml/sec infusion . 430 pat ients
were transplanted in this time period . Liver specimens were sectioned at 1 cm
inte rvals with direct comparison of imaging and pathologic findings.
Results: Tranplantation specimens identified HCC in 59 (14%) patients. 35 (8%)
patients had a false positive CT diagnosis for HCC. Twenty patients (5%) showed
hypoattenuating lesions seen durin g one of the three CT examination phases.

Computer-assisted diagnostic follow-up of the treatment of hepatocellular
carcinoma with TACE
SA~" P. Mildenb erger ' , A. Schen k", H. Bourquain ", P. Haab' , M. Pitton ' ,
F. Schweden', H.-O. Peilg en2 , M. Thelen ' ; 'Mainz/DE, 2Bremen/DE

Purpose: We introduce a feasibility study for the monit oring of therapeuti c TACE
(transcatheter arterial chemo embolisation) treatment of HCC (hepatocellular car
cinoma) lesions through a comp uter-assisted follow-up, by applying software
specifica lly designed for the evaluation of volumetric measurements.
Material and Methods: Regul ar CT scans of 58 pat ients, taken before and afte r
invasive therapy for diagnostic purpose s, are evaluated by means of a new diag
nostic software.This new tool is subje ct of a muitl-center development in severa l
German Clinics in collaboration with the research institute MeVis (Bremen. Ger
many ; Project VICORA). The appl ication HepaV ision has been designed to as
sess the volumes of the liver and of liver tumors, by applying a semiautomatic
evaluation process to regular CT data .The program is expected to provid e spe
cific feedback on the therapeutical efficacy of chemoembolisation in the treat
ment of HCC lesions.
Results: First data from this ongo ing study show very promising results , and fully
conf irm the basic project hypothesis.The evaluation of 15 CT data sets demon
strates already good basic agreement with the traditional manual data analyses
with the advantage of reduced interaction time.We are confident to see full veri
fica tion of our project expectat ions when all data sets will be completely evalu
ated.
Conclusion: Within the widel y studied field of therapeutic mon itoring of HCC
tumors by TACE, often differences are recorded due to the significant subjectiVity
In the analysis of follow-up CT scans .With the new software tool introduced here,
we are confident to obtain an objective, consistent, and reproducible examination
method for the treated liver.
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8-0141 14:00

Sensitivity of multidetector spiral CT In the detection of hepatocellular
carcinoma in transplant cirrhotic patients
D. QiQni, R. Lencioni, M. Perri, L. Crocetti , C. Franchini, C. Della Pina,
F. Filippon i, C. Bartolozzi; Pisa/IT

Purpose: To assess the sensitivity of muitidetector spiral CT in the detection of
small hepatocellular carcinoma (HCC) in transplant cirrhotic patients.
Materials and Methods: Eleven patients with liver cirrhosis and HCC were ex
amined with multidetector spiral CT and subsequently submitted to liver trans
plantation . CT was performed with a LightSpeed Plus scanner (GE Medical
Systems) by injecting 120 ml iodixanol (Visipaque, Amersham Health ) at a rate
of 5 ml/sec . Following a timing bolus of 25 ml with an injection rate 015 ml/sec, an
early arte rial phase (pitch 6 , 1.25 mm colli mation) was acquired . The delayed
arterial phase and the portal-venous phase were acquired with an interval delay
of 30 and 80 sec, respectively (pitch 3; 5 mm collimati on).Two readers assess ed
prospectively number, location, and size of nodular lesio ns consistent with HCC.
CT findings were correlated lesion-by-Iesion with finding s at pathology examin a
tion of the explanted livers.
Results: Pathology examinations showed 26 HCC lesion s ranging 0.5-5 cm in
diameter (mean, 2.9 em).Twenty of 26 lesions were correctly identi fied by multi
detec tor spiral CT (sensitivity, 77%). Five of six lesion s undetected by CT were
smaller tha n 1 em in diameter. Early arte rial phase detected 7 of 20 lesions ; de
layed arte rial phase, 20 of 20 lesions; and port al venous phase , 13 of 20 lesions.
Conclusion: Mullidetector spiral CT shows high sens itivity in detecting HCC
nodules larger than 1 cm, but is insensit ive in depiction of sub-centimetric le
sions. Doub le arterial phase does not increase lesion detection with respect to
delayed arterial phase alone.
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Fifteen (3%) patients had hypoattenuating lesions seen during HAP.Amongst the
15 hyperattenuating lesions , evaluation determ ined etiology to be due to THAD
(n=3), hemangiomas (n=2), fibrosis (n=2), peliosis (n=1), volume averaging (n=1),
low-grade dysplastic nodule (n=1), and no cause could be found in 5 cases.
Amongst the 20 hypoallenuating cases, etiologies were determ ined to be due to
fibrosis (n=8), focal fat (n=4), infarcted regenerat ive nodules (n=2), regenerative
nodules (n=1), fluid trapped at the dome of the liver (n=1), hemangioma (n=1), or
no determined cause (n=3). Follow-up CT stud ies in 13/18 (72%) patients al
lowed for a change in diagnosis to no cancer present.
Conclusions: CT screening for HCC in cirrhos is has a substantial false positive
diagnos is rate. An awareness of imaging characteristics and follow-up imaging
can avoid a mistaken diagnosis in many cases .

8-0146 14:45

Hepatocellular carcinoma in patients with cirrhosis: Prospective detection
with helical CT in transplant patients
C.~, M. Cos, J. Figueras , E. Andia, A. Sanchez ,T. Serrano, J. Torras;
Barcelona/ES

Purpose: To prospectively evaluate the results of helical CT (HCT) in the detec
tion of HCC in cirrhotic patients undergoing liver transplantation (OlT).
Materials and Methods: Seventy-six cirrhotic patients were studied preopera 
tively with biphasic HCT.Arterial , portal and equilibrium phase images were ob
tained after inject ion of 170 ml of contrast mater ial at 5 ml/s.The prospective CT
interpretation was compared with pathologic results on a lesion-by-Iesion basis.
Results: Pathologic examination showed 69 hepatocellular carcinomas in 42
patients (55%). HCT enabled a correct diagnos is of HCC in 54 of 69 lesions for a
sensitivity of 78.2%. HCC nodules were hypervascular in the arterial phase and
hypovascular in the equilibrium phase in 90.7% (49/54) of the cases .The false
negative rate was 21.7% (n=15) and PPV was 90%. We had 6 false positive
findings (10%) related to hemangiomas, THAD and regenerative nodules. HCT
detected 61.3% (19/31) of lesions smaller than 2 cm and 92% (35/38) of lesions
larger than 2 cm.
Conclusions: HCT is a useful preoperative imaging modality in cirrhotic patients
candidates to OlT although it is relatively insensitive for detection of small le
sions « 2 cm).

8-0147 14:54

CT detection of hepatocellular carcinoma In advanced liver cirrhosis:
Correlation of helical CT and explanted liver
J. Lim, M. Kim, W. Liu, H. Lim, C. Park, S. Paik, K. Koh, J.-W. Joh ; Seoul/KR

Objective: The objective of this study was evaluate the diagnostic efficacy of
three-phase helical dynamic CT in the detection of hepatocellular carcinomas in
patients with advanced liver cirrhosis .
Materials and Methods: Three-phase helical dynamic CT in 77 patients with
advanced liver cirrhosis were evaluated prospectively before orthotopic liver trans
plantation. The histopathologically confirmed hepatocellular carcinomas in the
explanted livers were compared with pretransplantation CT results by one-to-one
correlat ion.
Results: Histopathologic examination of the explanted livers revealed 72 hepa
tocellular carcinomas in 41 patients. The size of the hepatocellular carcinomas
was 0.5-14.0 cm (mean, 1.6 cm). The use of helical dynamic CT enabled to de
tect 38 of 72 hepatocellular carcinomas (sensitivity, 53%). Fifteen of 35 (43%)
hepatocellular carcinomas smaller than 2 cm and 23 of 37 (62%), hepatocellular
carc inomas ranging from 2.0 cm to 14.0 cm were detected. Patient sensitivity
and specificity in the detection for hepatocellular carcinoma were 81% (33/41)
and 94% (34/36), respect ively.
Conclusions: Three-phase helical dynamic CT is insensit ive tor detection of
hepatocellular carcinomas in patients with advanced liver cirrhosis, especially tor
hepatocellular carcinomas smaller than 2 cm.

8-0148 15:03

Assessment of tumor vascularity In hepatocellular carcinoma: Value of real
time contrast-enhanced US
D. Cioni, R. lencioni , L. Crocetti, I. lera, A. Conti, M. Oliva, C. Bartolozzl;
Pisa/IT

Purpose: To investigate the abili ty of real-t ime contrast US to assess tumor vas
cularity in hepatocellular carcinoma (HCC).
Materials and Methods: A series ot 31 cirrhotic patients with 72 focal lesions
ranging 1.2-7.5 em in greatest dimension (mean , 2.2 ± 1.4 em) diagnosed as
HCC by using either percutaneous biopsy or noninvasive criteria devised by the

European Association for the Study of the Liver were included in a prospective
study. All lesions were studied with contrast US by using continuous , low me
chanical index (0.01-0 .04), real-time scanning (CnTI; Esaote Biomedica ) after
bolus injection of 2.4 ml of a second-generation agent (SonoVue; Bracco) . Find
ings at contrast US stud ies were correlated lesion-by-Ies ion with those at multi
detector spiral CT.
Results: Sixty-six of 72 lesions showed clear-cut enhancement on arterial-phase
CT images and were classified as hypervascular HCCs. The remaining six le
sions , that failed to enhance in the arterial phase , were considered as hypovas
cular HCCs. Contrast US studies showed arterial contrast uptake, occurring
11-31 seconds (mean, 21 ± 4 seconds) after the start olthe injection, in 61 (92.4%)
of 66 hypervascular HCCs. No arterial enhancement was seen at contrast US in
any of the six lesions that were classified as hypovascular HCCs by spiral CT.
Conclusion: Contrast-enhanced US, performed by using cont inuous, real-t ime
scanning after bolus injection of a second-generation contrast agent , enables
accurate assessment of tumor vascularity in HCC.

8-0149 15:12

Characterization of focal hepatic lesions in cirrhotic patients by pulse
inversion harmonic imaging with levovist
E. Quaia ' , B. Forqacs", M. Bertolotto' , L. Calderan ' , R. Pozzi-Mucelli ':
' Tries te/IT,2BudapestlHU

Purpose: To evaluate capabilities of Pulse Inversion Harmon ic Imaging (PIHI)
with levovist in characterization of focal liver lesions in cirrhot ic patients .
Materials and Methods: Thirty-nine focal hepatic lesions in 25 consecutive cir
rhotic patients identifi ed by convent ional ultrasound , were evaluated by color
Doppler and PIHI. PIHI was perform ed 30 seconds (arterial phase) and 3-5 min
utes (late phase) after levovist microbubbles injection . For definite characteriza
tion, helical-C'T (HCT) enhancement patterns (15 patients) and/or surgicaVbioptic
histologic findings (10 pat ients) were considered as reference procedures. Con
trast enhancement patterns were assessed by subjective analysis .
Results: Final diagnoses recognized 30 hepatocellular carcinomas (HCCs), 4
macroregenerative nodules (RNNs) and 5 hemangiomas. HCCs appeared hyp
oechoic (n = 19), isoechoic (n = 5) or hyperechoic (n = 6), with a basket arterial
pattern (n = 14), vessels within tumor pattern (n = 6) or no vascular pattern (n =
10) and revealed medium - intense, homogeneous (n = 22) or inhomogeneous (n
= 8) cont rast enhancement during arterial phase with rapid contrast washout
during late phase , except for 3 cases which retained microbubble s during late
phase. RNNs appeared hypoechoic with peripheral venous vessels (n = 1) or no
vessels (n = 3), with a slight persistent contrast enhancement during arter ial and
late phase after Levovist injection. Hemangioma s appeared hyperecho ic (n = 4)
or hypoecho ic (n = 1) with few peripheral venous vessels, and revealed progres
sive fill-in during arterial and late phase after levovist injection .
Conclusions: PIHI has revealed different pattern s of enhancement in different
focal lesions of cirrhotic liver.

8-0150 15 :21

Ultrasound contrast studies in the follow-up of HCV cirrhosis
W.R.~, N. Naumov; London/UK

Purpose: To evaluate the role of contrast enhanced ultrasonography in the follow
up of patients with HCV cirrhosis.
Materials and Methods: Treating HCV cirrhosis with antiviral therapy can erad
icate the virus and reduce the incidence of HCC, and may improve cirrhos is.
Patients with HCV cirrhos is were treated with PEG Interferon and Ribavirin. Each
patient had a pre-treatment liver biopsy and an Ultrasound contrast study with
Sonovue (Bracco , Milan) using delayed pulse inversion imaging (ATl, Bothell).
Degree of ci rrhosis was assessed by High resolution spatially compounded scan
ning with a small parts probe assisted by digital texture analys is using a wavelet
based technique. Parameters studied were degree of cirrhosis, complications of
cirrhosis such as portal hypertension and the presence or absence of a focal
liver lesion.
Each pat ient will be followed up for 3 years with an annual liver biopsy and ultra
sound examination. To date 42 patients have been entered in the study with a
mean follow up of 20 months .
Results: 4 focal liver lesions were detected , 3 only seen on pulse inversion im
aging. Only 1 lesion proved to be an HCC. 38 of 40 patients showed cirrhosis on
US, all were confirmed by liver biopsy.The US negat ive patients showed hepat ic
necrosis without cirrhos is on biopsy. There was good correlat ion with cirrhos is
grade between US and biopsy. Worsening cirrhos is was seen in four patients. No
patient's cirrhosis improved.
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Conclusion: Cont rast enhanced US improves detection of focal liver lesions and
has the potential to grade cirrhosis, reducing the requirement for liver biopsy.

8-0151 14:00

CT-volumetry for response evaluation of neoadjuvant therapy In esophageal
squamous cell cancer
T. Ruell, R. Brosow , C. Hath, M. Brugel , I. Becker, E.J. Rummeny, T.M. Link ;
Munich/DE

Purpose: Comparison of CT-volum etry with the findings based on WHO and
RECIST - criteria in response evaluat ion in patien ts with squamous cell cancer of
the esophageous after neoadjuvant radio-chemo-therapy and correlation with
postoperative histology.
Methods and Materials: In 47 patients with esophageal squamous cell cancer,
who rece ived preoperative radiochemotherapy, thin section spiral CT was ob
tained prior to radiochemotherapy and preoperatively. Tumor volumes were cal
culated using a dedicated computerized semi-automated algor ithm and standard
criteria for response evaluation were recorded: change in length and maximum
wall thickness (analagous WHO criteria for solid tumors) and reduction of maxi
mum wall thickness (analagous RECIST). Esophagectomy was performed in all
patients and 29 patients were classified as responders and 18 patients as non
responders using histopathology as standard of reference.
Results: A bidimensional tumor size reduction of 50% - accord ing to WHO crit e
ria - showed a sensitivity of 66% and specificity of 83% in correct response eval
uation. Reduction of wall thickness by 30% - according to RECIST criteria 
detected response with sensitivity of 83% and a specificity of 50%. Based on a
receiver operating characteristics (ROC) analysis the highest accuracy was
achieved with CT-volumetry using a threshold for volume reduction of 29%, which
led to a sensitivity of 90% and a spec ific ity of 67%.
Conclusion: CT-volumetry in esophageal cancer shows a higher diagnostic ac
curacy in response evaluation than WHO and RECIST-criteria.

8-0154 14:27

T-staging of gastric carcinoma: Correlation of intraluminal MRI and
histopathologic findings
L. Grenacher, M. Palmowski , T. Heye, C. Kuntz , F. Autschbach, A. Lubienski,
M. Duex; Heidelberg/DE

Purpose: To correlate T-staging of gastric carcinoma with the histopathological
find ings using intraluminal MRI
Material and methods: 23 gastric specimens with histologically proven gastric
carcinoma underwent intraluminal MRI using a newly developed MR-coil on a 1.5
T unit with standard MR-sequences in all planes. We correlated our findings with
the histopathologic results focused on discrimination and involvement of the dif 
ferent gastric wall layers .
Results: In 23 /23 we could differentiate 3-5 gastric wall layers and correlated
them to the 3 anatomical wall layers: mucosa (2 layers), submucosa, muscularis
(2 layers) . Best sequence for layer discrimination and tumor visibility was the T2w
image. T-staging was correct in 10/23 (44%). We overstaged 10/23 (7x pT2 asT3,
2x pT1 as T2 and tx pT1 as T3) and understaged 3/23 (1x pT2 as T1, 1x pT3 as
T2 , 1x pT4 as T3) .
Conclusions: Our newly developed coil concept for intraluminal MR-imaging
guarantees the best visibility of gastric carcinoma and wall layer discrimination.
Known problems of T-staging in gastric cancer as overstaging are still present.
Improvement of sequence technology and further experiences are still required
to overcome these limitations in the near future for endoscopic MRI.

8-0155 14:36

Comparison of PET, CT and dual-modality PET/CT imaging for monitoring
of Imatinib (STI571) therapy in patients with gastrointestinal stromal tumors
(GIST)
G. Antoch, J. Kanja, S. Bauer, J. Schuette, A. Bockisch, J.F. Debatin;
Essen/DE

Purpose: To determine the value of PET, CT and dual-modality PET/CT tomog
raphy for detection of tumor response to Imat inib in patients with GIST.
Materials and Methods: Twelve patients with histologically proven GIST under
went ['BFJ-2-f1uoro-2-deoxy-D-glucose PET/CT imaging (bloqraph! Siemens
Medical Solutions) before the start of Imatinib therapy, as well as 1, 3 and 6
months later. Separate PET and CT data sets , side-by-side data sets , as well as
fused PET/CT images were evaluated accord ing to the WHO and EORTC crite
ria for therapy response.The number of lesions was determined on all imaqas.
Response evaluation alter one and three months was compared to further follow
up after 6 months.
Results: The number of lesions detected in all patients was 168 with CT, 107 on
PET, 176 on side-by-side evaluation, and 199 on fused PET/CT images. PET
imaging correctly characterized treatment response in 75% of patients after one
and 100% after 3 months and was more sensitive than CT imaging (50% after 1

8-0153 14:18

High resolution multidetector-row CT in staging gastric cancer
G.~, C. Catalano, M. Bezzi, M. Rossi, F. Fanelli, S. Fiori, R. Passariello;
Rome/IT

Purpose: To correlate high resolut ion rnulndetector-row spiral CT with pathologic
specimens in staging gastric carc inoma.
Materials and Methods: 40 patients with gastr ic carcinoma underwent preoper
ative mult islice CT after drug induced hypotonia and water filling. Precontrast CT
was acquired at the level of the upper abdomen with 5 mm slice thickness (2.5
co llimation and 5 mm reconstruction interval); after i.v, adm inistration of 150 ml
of iodinated contrast media at 4 mils arterial (30 sec delay) and venous phases
(60 s delay) were acquired at 1.25 mm of slice thickness (1 mm collimation and
1 mm reconstruction interval. The pelvis was then scanned with 5 mm slice thick
ness (2.5 collimation and 5 mm reconstruction interval). All images were ana
lysed with multi planar reconstructions.
Results: The detection rate of early gastric cancer (EGC) was 71.4 % (5/7); the
detection rate of advanced gastric cancer (AGC) was 100% (33/33). Regarding
the T stage , in 31140 (77.5%) there was a good correlation with histological re
sults, with a tendency to overstage in 5/40 (12 .5%) and to understage of 10%
(4/40) . Regarding the N stage a good correlation with pathologic results occurred
in 29/40 (72.5%) patients. The rate of understaging was higher 17.5% (7/40) than
that of overstag ing 10% (4/40).
Conclusions: High resolution multidetector CT improves tumor detection rate
and accuracy of tumor staging as compared to previous single slice spiral CT
results. and may be useful in the preoperative assessment of gastric cancer.
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8-0152 14:09

Contemporary radlodiagnostic problems of the proximal
(cardiooesophageal) gastric cancer
L.M. Portnoy, G.A. Stashuk, L.E. Gaganov; Moscow/RU

Objective: Systematization of radio investigation methods and demonstrating
contemporary difficulties of the "proximal' gastric cancer diagnosis.
Materials and methods: We studied 1248 patients operated on in MONIKI for
gastric cancer during 25 years . All patients underwent esophago- and gastroen
doscopy, and conventional radioinvestigation with double contrasting; 750 of them
additionally underwent US and CT, and 120 underwent MR I. A special technique
was worked out lor morphologic investigation of resected patterns to exactly de
term ine the degree and depth of tumor invasion.
Results: Material analysis demonstrated a graduate growth of proximal cancer
prevalence (espec ially, for past 10 years) up to 18.4%. The majority of carcino
mas were macroscopically endophytic (77%), but histologically some carcino
mas had a signet ring cell (29.9%) structure or were non-differentiated (39.7%)
with a signet ring cell component, and involved esophagus (58%) caus ing wall
thickening and luminal stenosis. In 70% of patients, tumor and adjacent organs
showed submucosal stripe-like sclerosis pressing muscular layer back that was
an additional morphologic substrate of a ' thickened wall " sign .
Characteristic feature of the proximal cancer is a limited gastric wall lesion that
qulc kly spreads to esophagus. In 30% of cases, the priority of gastric carcinoma
over esophageal one was proved only by radiodiagnosis which in 21% of cases
was performed before endoscopy.
Conclusions: In many cases , the primary localization of cardioesophageal can
cer in the proxima l stomach can be proved only by radiodiagnostic methods among
which CT and MRI play an important role . So, radioinvestigation of the stomach
should be actively applied in addition to endoscopy.
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month, 83% after 3 months). Side-by-side evaluation of PET and CT data sets
proved of further benefit (83% after 1 month; 100% after 3 months) over the two
imaging modalities alone. PETtCT imaging (92% after 1 month; 100% after 3
months) was more sensitive than PET and CT viewed side-by-side due to detec
tion of new lesions in one patient, thus changing this patient's response cla ssifi
cation .
Conclusion: By detection of additional lesions compared to PET and CT data
sets fused PETtCT images will be of benefit when characterizing tumor response
to Imati nib.

8-0156 14:45

Morphology of gastrointestinal stromal tumors (GIST)
D. Jo st, C. Stroszczynski, P. Chmelik, I. Schlecht, G. Gaffke, R. Felix ; BerlinlDE

Purpose: Due to improved diagnostic tools in the pathologic differentiation of
mesenchymal tumors the incidence of Gastrointestinal Stromal Tumors (GIST) is
rising .The aim of this study was to evaluate the radiologic criteria in the diagno
sis of GIST.
Methods: 72 pati ents wi th advanced stage disease of gastrointestinal stromal
tumors were analysed. 60 patients underwent magnetic resonance imaging and
12 patients were examined only by computed tomography. Localisation, grow1h,
size and metastatic disease were ana lysed and compared with other mesenchy
mal tumors (e.g.leiomyosarcomas, 5 patients).
Results: GIST are mostly located in the duodenum and stomach. The les ions
(n= 207 ; 3-25 cm) demonstrate a submucosal , exophytic growth. For metastatic
disease the most affected organ was the liver. Primary tumors showed a hypoin
tense homogenous signal in T1 weighted images compared to liver and muscle.
Th ey showed hyperintense heterogenous signal in T2 weighted images com
pared to liver and muscle.The Les ions in CT (n=67; 2-16 cm) demonstrated mus
cle or liver equivalent hounsfield units. Therefore in three patients the liver
metastases were onl y detectable in the MRI. After administering contrast-media
(CM ) the lesions demonstrate a centripetal wash- in with the max imum in the
interstitial phase.
Conclusion: There are no specific signs in the diagnosis of GIST. But MRI is
necessary in the staging process because sometimes hepatic metastatic dis
ease can be hidden on CT.

8-0157 14:54

Small bowel ultrasound: Preliminary experience with 3D and extended field
of-view techniques
E. De Cicco, G. CiUadini jr. , G. Bov io, S. Casanova, E. Silvestri. G. CiUad ini ;
Genoa/IT

Purpose: To determine the possible role of 3D and extended field -of-view (EFOV)
as complements of ultrasound (US) in evaluation of small bowel disease after
oral adm inistration of an isotonic electrolyte sol ution containing polyethylene gly
col (PEG-ELS).
Materials and Methods: Seventeen consecutive outpatients (9f, 8m ; age range
14-45 years) with established diagnosis of small bowel inflammatory disease
underwent a transabdominal US study. US was performed after oral administra
tion of 500 ml of PEG-ELS to obta in optimal distension of the bowel lumen as
well as to reduce the amount of bowel gas . Normal and pathologic bowel loops
were evaluated by means of 3D and EFOV techniques. All patients had a double
contrast enema as a correlative study.
Results: As compared with enema findings, the wall thickening of the involved
loops and the lum inal stenoses were reliably dep icted after oral administration of
PEG-ELS. EFOV technique allowed reconstruct ion in a panoramic view of the
abnormal intestinal segments along their full length. It also gave better visualiza
tion of the junction between the stenotic tract and the proximal dilated loop . 3D
algorithm reconstruct ion enabled ultrasound to belter depict deeply located ab
normal loops that were not readily visualized by 2D US .
Conclusion: US examination after oral non-absorbable solution is a well tolerat
ed and promising technique to study the small bowel. 3D and EFOV algorithms
should be regarded as useful complements to the standard examination.

8-0158 15:03

A combination of charcoal and Senna improves the accuracy of abdominal
ultrasonographic Investigation
D.L. Dumitrascu , B. Simon , D.1.Dumitrascu; Cluj/RO

Aim: Intestinal gas in excess impaires the quality of abdominal ultrasonographic
investigation. We looked for the effect of an OTC drug composed from charcoal
and Senna (Eucarbon®) on the quality of the ultrasonograph ic investigation.

Methods: 24 pts (15 M, 9 F, 46±11 years) with inaccurate images at abdominal
ultrasonography were included in a prospective randomized open controlled trial.
They were selected because the ultrasonographic investigation was not able to
correctly identify the pancreas and the terminal cho ledochus.
They were randomized in two similar groups: Group I (n=14) received Eucarbon
1 cpr. t.i.d . (a combination of charcoal and several vegetal substances including
Senna). Group II (n=1 0) received charcoal in same quantity. Quality of the ultra
sonographic pictures were evaluated by the same experienced ultrasonographist
according to a Likert scale from 1 (minimum) to 5 (maximum). The symptoms:
bloating and flatulence were evalu ated by the patients according to a similar scale.
Stat istic analysis included two tails Student's t test.
Results: Eucarbon improved the quality of the ultrasonographic picture from
1.9±0.4 (mean±SD) to 3.3± 1.7 (p < 0.01) . Simple charcoal improved the quality
score from 1.5±0.7 to 2.6±1.1 (p=0.07). Thus, the effect of Eucarbon was superi
or to that of simple charcoal.
Bloating and flatulence scores were nonsignificantly improved by Eucarbon, as
by simple charcoal. No case of diarrhoea as side effect was recorded.
Conclusion: Eucarbon in lower doses than those used as laxative is superior to
simple charcoal for the improvement of the ultrasonographic pictures. It should
be used in routine ultrasonographic practice.

8-0159 15:12

CT herniography in the diagnosis of occult groin hernias
V.V.~, E.F. Brown; Gloucester/UK

Purpose: To evaluate the role of CT following herniography in the diagnosis and
management of primary and recurrent groin hernias.
Material and Methods: 77 patients underwent CT post herniography over a 6
year period. The herniography and post herniography CT findings of those that
were being investigated for occult pr imary or recurrent inguinal hernia was retro
spectively compared with clinical and surgical findings. Statistical analysis was
performed to assess the role of herniography and CT post herniography in the
primary and recurrent groups.
Results: Of the 53 (74 %) who were being investigated for occult inguinal hern ia
19 presented with possible recurrent hernia and 34 with primary groin symptoms.
85% presented with gro in pain t discomfort. 76% in the primary and 84% in the
recurrent group had no findings on herniography or CT. 8.8% in the primary group
and 15.8% in the recurrent group had hernias diagnosed by herniography. CT did
not add any further to this . Sensitivity for herniography and CT herniography in
the primary groin hernia group was 75% and 100% as against specificity, wh ich
was100% and 88% respectively. For the recurrent groin hernias Sensitivity was
60% and 40% respectively and Spec ificity 100% for both.
Conclusion: CT performed post herniography does not provide any significant
benefit over performing herniography alone in the diagnosis of occult primary or
recurrent inguinal hernias.

8-0160 15:21

Disseminated versus non-disseminated tuberculosis involving abdominal
organs: Evaluation with contrast enhanced CT
Z.G. Yang. P.Q. Min. J.Q. Yu; ChengdulCN

Purpose: This study is to clarify the anatomic distribution and CT manifestation
of disseminated tuberculosis (DTB) and non-disseminated tuberculosis (NDTB)
involving abdominal organs so as to improve the imaging diagnosis.
Materials and Methods: CT findings of 43 patients with documented abdominal
tuberculous lymphadenitis and spleen TB, involved by DTB (n = 30) and NDTB (n
= 13) , were retrospectively evaluated in a blind review for the enhancement crite
ria of location , morphology and density of the foc i. DTB had miliary pulmonary
tuberculosis.
Results: Both DTB and NDTB involved dominantly hepatoduodenal ligamen
tous, mesenteric and upper retroperitoneal lymph nodes, but lower retroperito
neal lymph nodes involvement with NOTB was only 7%. wherea s with DTB was
77% (p < 0.01). 100% patients of DTB had homogeneous hepatomegaly and in
homogeneous splenomegaly with multiple low densities, compared with 3% pa
tients NOTB with low density lesion in spleen (p < 0.01). 46% patients of DTB
had inhomogeneous kidney with mult iple low densities. The enhancement pat
tern of lymphadenopathy of DTB was not different from that of NDTB. 95% pa
tients had peripheral rim enhancement, frequently with a multilocular appearance.
Combining all criteria, rev iewer diagnosed tuberculosis correctly in 93%, with
85% specificity and 93% sensitivity.
Conclusion: Anatomic distribution of DTB is different from that of NDTB in lower
retroperitoneal lymph nodes, spleen, liver and kidney, which was closely related
to the infection routes of abdominal TB .
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8-0162 14:09

Feasibility of pulmonary ventilation depiction in MRI with aerosolized
Gadopentetate Dimeglumine: Phase I clinical study
P Haage, S, Karaagac, E, Spuntrup, J.G. Pfeffer, R.W. Gunther; Aachen/DE

Purpose: To evaluate the feasibility of Gd-DTPA based magnetic resonance ven
tilation imaging in healthy volunteers.
Materials and Methods: All imaging studies were performed with a 1,5-T MR
imaging system using a dynamic T1-weighted turbo spin echo sequence in coro
nal orientation with the volunteers in the supine position using four synergy sur
face coils for signal reception, The first scan was performed prior to the
administration of Gd-DTPA. The aerosol was generated by a jet-type small parti
cle nebulizer. Compressed air was supplied to the nebulizer with a flow rate of 20
Umin. The volunteers were coached to deeply draw in the aerosol through an
airtight facial mask for 10 minutes, The scan was repeated after contrast applica
tion. Homogeneity of aerosol delivery was judged by two radiologists,
Results: The study was successfully conducted in 7 volunteers, The readers
observed a homogeneous signal intensity increase in both lungs, which was clearly
seen in all studies with good spatial resolution,
Conclusion: Gd-DTPA in aerosolized form is a promising new contrast medium
to display lung ventilation in humans, The preliminary results in this study confirm
the feasibility of ventilation imaging with aerosolized Gadopentetate Dimeglu
mine for the first time in humans. Obviously, larger trials will have to assess the
clinical value of Gadolinium-based ventilation imaging.

High resolution magnetic resonance angiography and fast perfusion
imaging in the diagnosis of pulmonary arterial hypertension: Benefit of
parallel acquisition techniques
K, Nikolaou', S,O, Schonberg', M. Nittka", U, Attenberqer', J. Behr',
M,F, Reiser'; 'Munich/DE, 2Erlangen/DE

Purpose: To assess the use of 3D contrast-enhanced MR angiography (MRA)
and MR perfusion imaging with new parallel imaging techniques (iPAT) for the
differentiation of patients with primary and secondary pulmonary arterial hyper
tension (PAH),
Material and Methods: 26 patients with known or suspected PAH were exam
ined with a 1.5 T MR System (Sonata, Siemens, Germany), 13 with iPAT se
quences and 13 with conventional non-PAT sequences, Using iPAT, a temporal
resolution of 1,2 seconds per phase was possible for dynamic perfusion imaging,
acquiring 25 dynamic phases. MR angiograms were acquired with a 512 matrix
in a 20 second breath-hold. MR angiograms and dynamic perfusion images were
analyzed for caliber irregularities, segmental perfusion defects, and intravascular
thrombi. Perfusion parameters were assessed qualitatively as well as semi-quan
titatively, Results were compared to digital pulmonary angiography, perfusion
scintigraphy, and clinical course of the patient.
Results: Using the parallel acquisition technique, excellent visualization of sub
segmetal vessels was possible in the angiographic images in all cases, Time
resolved perfusion images allowed a reliable detection of small segmental and
subsegmental perfusion defects.The combination of both morphological and func
tional MR imaging highly agreed with the results of pulmonary angiography and
scintigraphy,Additionally, MRI provided information about morphological right heart
changes caused by chronic pulmonary hypertension.
Conclusion: Using iPAT, the temporal resolution as well as the spatial resolution
can be improved substantially, The combination of morphological and functional
MR imaging enables the differentiation of patients with primary and secondary
pulmonary arterial hypertension with a comparable diagnostic accuracy as pul
monary angiography and perfusion scintigraphy,

Purpose: A radial projection sliding window sequence has been developed for
imaging the ventilation dynamics of inhaled hyperpolarized 3-Helium gas in hu
man lungs. Using this non-invasive non-ionizing technique we aim to regionally
quantify abnormal ventilation not localized with current spirometric techniques,
Materials and Methods: We have developed an ultra-fast (TR < 4 ms) short echo
time « 1.3 ms) radial projection sequence for imaging inhaled gas in to the lungs.
The short repetition times and repeated sampling of the centre of k-space with
our radial projections allow a rapid refresh rate in the image when sliding window
or fluoroscopic reconstruction is applied. With the sequence we are able to re
solve the passage of gas through the airways into the lung airspaces with a tem
poral resolution of 4 ms and generate high spatial resolution cine images, To date
we have scanned 6 healthy non-smokers, 3 smokers, 3 capo patients and a
selection of patients with other chest conditions such as asthma, hemi-diaphragm
paralysis and sarcoidosis,
Results: We have observed delayed expiratory time constants in capo patients,
indicative of air trapping. Preliminary analysis of the capo group and healthy
volunteer group indicates that ventilation defect scores are well correlated with
spirometric indices, However, we found that some smokers had marked ventila
tion defects despite having normal spirometry,
Conclusion: With this novel dynamic imaging technique it is possible to accu
rately resolve ventilation dynamics in normal and abnormal subjects with a tem
poral resolution not previously achieved and a spatial resolution superior to that
of ventilation scintigraphy.

8-0163 14:18

Hyperpolarized 3He MRI of normal and abnormal ventilation using a
dynamic radial projection sequence
A.J, Swift, J,M, Wild, M,N.J, Paley, S, Fichele, N, Woodhouse, R, Lawson,
E.J.R, van Beek; Sheffield/UK

8-0164 14:27

Contrast-enhanced 3D MR perfusion imaging of the whole lung using
parallel imaging techniques
C. Fink', M. Bock', M. Puderbach', A. Schmahl" K.P Lodemann',
K,P l.odemann", S. Delorme'; 'Heidelberg/DE, 2Konstanz/DE

Purpose: To assess the regional distribution of lung perfusion with contrast-en
hanced 3D MR perfusion imaging using parallel imaging techniques
Material and Methods: Five healthy volunteers and 20 patients with broncho
genic carcinoma underwent contrast-enhanced 3D MR perfusion imaging of both
lungs, For this, a dedicated three-dimensional gradient echo pulse sequence
(FLASH 3D) with integrated parallel acquisition technique (iPAT, Siemens, Erlan
gen, Germany) with the following parameters was used;TEITR=O,9/2 rns, FA=40°,
FOV=440x385 mm, 256x1112 reconstructed matrix, voxel size=5x3.1x1 ,7 rnrn",
scan time per data set=1 ,5 s. A total of 8 data sets were obtained during the
bolus injection of contrast material (0.1 mmol/kg b.w. gadobenate dimeglumine,
Multihance, Bracco, Milan, Italy), Subtraction images were computed from dy
namic images and evaluated independently by two radiologists. Conventional
radionuclide (RN) perfusion scans served as the gold standard,
Results: All examinations were of diagnostic quality and were tolerated without
any side effects, Both, the interobserver and intermodality agreement was good
for the presence of segmental perfusion defects (K=0.69-0.84),
Conclusion: Parallel imaging techniques allow a substantial reduction of scan
time, which is a prerequisite for the imaging of lung perfusion. Perfusion MRI is
suitable for evaluation of regional lung perfusion,

8-0165 14:36

Hyperpolarized 3He MR imaging of the lung - improving availability through
a central production facility and transport by air
E,J.R, van Beek', J, Schmiedeskamp', G.H. Mills', J,M, Wild', F, Filbir',
S, Fichele', E. Otten'; 'Sheffield/UK, 2Mainz/DE

Purpose: To assess the feasibility of a central production facility of hyperpolar
ized (HP) 3-He gas for use in MRI.
Materials and Methods: HP 3-He gas was produced at the University of Mainz
using metastability exchange. Using a dedicated transport box, the gas was trans
ported to Sheffield (UK) by air and courier. A total of 5,7 liters of 3He gas with a
polarisation in excess of 50% was shipped in glass cells (Supramax, Schott,
Germany),
Results: The transport route was tested successfully on four occasions, The po
larisation on arrival was between 30 and 40% and imaging was successfully
achieved in all attempts. A total of 15 - 20 breaths could be applied, Transport
costs were in the order of Euro 300 per shipment.
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Conclusion: It is feasible to transport HP 3He gas over long distances. This will
enhance the availability to groups who wish to develop this technology.
Supported by EC Framework 5, DAAD and British Council Germany

8-0166 14:45

Perfusion CT In patients with bronchial carcinomas: Initial results
F.MA Kiessling' , J. Boese' , C. Christoph ', G. Mahneqold' , G. Brix 2,

S.O. SchOnberg ' , M. Essig ' ; ' Heidelberg/DE, 2Salzgitter/DE, ' Munich/DE

Purpose: To establish a clinically feasible protocol for characterisation of bron
chogenic tumors and investigation of tumor viability with contrast-enhanced rnul
tislice CT.
Methods: Patients with inoperable bronchial carcinomas were examined using a
multislice CT scanner before and dur ing chemotherapy treatment repeatedly.
Th irty-three scans of 4 slices were performed within 5 minutes of injection of
50 ml contrast media in increasing time intervals at fixed table position. The exam
ination was combined with the routine staging examinations. Using 80 kV an
additional X-ray dose of only 1.7 msv was needed for dynamic CT. Tumor per
fusion and peak enhancement were calculated using the maximum slope meth
od of Miles et al.
Results: Initial results show that independent of the histological diagnosis, cen
tral carcinomas had a clearly lower perfusion (mean: 19.5 ml/min/mg; n=6) than
peripheral ones (mean: 68.2 ml/minlmg; n=6) . Gomparing the peak enhancement,
the same tendency was observed but without reaching significance. Between
tumors of different histology, no significant differences were found , which indi
cates that peak enhancement and perfusion of the tumo rs may more depend on
tumor localisation. Repeated examinations before and after commencement of
cytostatic drug therapy indicate that a response to therapy is accompanied by a
large decrease in perfusion, which is visible before size reduction of the tumor. In
other patients that did not respond to chemotherapy perfusion remained stable or
increased.
Conclusion: Perfusion CT is a new feas ible method to better characterize bron
chogenic tumors and may be helpful for detecting early response to chemother·
apy.

8-0167 14:54

Measurement of changes of bronchial diameters during respiratory cycle
using spiral CT
P.~, R. Groell; GraziAT

Background: Former CTstudies have demonstrated changes of tracheal diarn
eters during the respiratory cycle. The purpose of the present study was to eval
uate the influence of inspiration on the measured diameters of rnain-, lobar- and
segmental bronchi.
Patients and Methods: Ten patients (mean age: 76± 6.3 yrs ; range: 64-88 yrs)
underwent spiral CT of the lung (slice thickness: 2 mm, table increment: 5.5 mrn,
reconstruction interval : 2 mm) . Scans were performed in inspiration and exp ira
tion. The maximum bronchial diameters were measured at defined locations in
the main-, lobar-, and segmental bronchi in both lungs.
Results: In expiratory scans, the diameter of the main bronchi (0.78± 0.34 vs .
0.9± 0.33 em; p=n.s.), the lobar bronchi (0.57± 0.21 vs. 0.67± 0.21 em; p < 0.01)
and segmental bronchi (0.39± 0.14 vs. 0.49± 0.25 em; p < 0.001) were lower
than in the inspiratory scans.
Conclusion: Using spiral CT, the measured diameters of the maln-, lobar- and of
the segmental bron chi of the lung depend on the level of inspiration.Thus, spiral
CT of the lung may be used in the evaluation of not only tracheal, but also bron
chial wall instability.

8-0168 15:03

Assessment of segmental airway stenosis with virtual bronchoscopy
H. Hoppe', H.-P. Dinkel', B. Walder', G. von Aument , M. Gugger', P. Vock' ;
'Berne/CH,2Zii rich/CH

Objective: This blinded controlled prospective trial was performed to compare
non-invasive virtual bronchoscopy with flexible bronchoscopy in detecting and
grading segmental airway stenosis.
Materials and Methods: Multirow detector CT and flexible bronchoscopy of 20
patients (n=17 bronchial carcinoma, n=3 controls) were correlated in search of
airway stenosis. GT data were acquired on a multirow detector CT (4 x 1 mm
collimation, pitch 1.375, 1 mm reconstruction intervals) . Flexible bronchoscopic
findings were graded by a pulmonologist and served as gold standard in 176
central (trachea, main bronchi and lobar bronchi) and 302 peripheral airway re-
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gions (segmental bronchi). Airway narrowing was categorized as grade 0 (no
narrowing), grade 1 (less than 50%) or 2 (50% or more).
Results: Flexible bronchoscopy revealed 30 central airway stenoses and 10 seg
mental airway stenoses. With virtual bronchoscopy, 32 stenoses were detected
in the central airways (90% sensitivity, 96.6% specificity, 95.5% accuracy) and
22 stenoses were detected in the segmental airways (90% sensitivity, 95.6%
specificity, 95.5% accuracy) . A slightly higher number of false-positive stenoses
was found for the segmental airways (n=13) than central airways (n=5) .The cor
relation of virtual and flexible bronchoscopic grading of airway stenosis was high 
er for the central (r=0.87) than the segmental airways (r=0.61).
Conclusion: Virtual bronchoscopy with multi row detector CT enables high-reso
lution endoluminal imaging of the airways down to the segmental level. However,
false- positive findings of the segmental bronchi may be caused by intraluminal
mucus plugging, which can only be removed with flexible bronchoscopy.

8-0169 15:12

Virtual bronchoscopy: Does retrospective ECG-gating improve three
dimensional image quality?
T. Schertler, S. Wildermuth, D. Crook, J.K. Willmann, B. Marincek,T. Boehm;
Ziirich/CH

Purpose: The purpose of this study was to determine the impact of retrospective
EGG-gated MDGT versus non-EGG-gated MDGT concerning image quality for
virtual bronchoscopy (VB).
Material and Methods: Non-EGG-gated CT and retrospective EGG-gated CT
were performed in 25 consecutive patients. Multi -planar reformations (MPRs) for
the evaluation of the demarcation of the diaphragm and shaded surface display
(SSD) and VB for visualization of the bronchial segments were performed with
non-EGG-gated and ECG-gated GT data. The visualization of the bronchial tree
was blindly scored. Further, noise measurements in the trachea were done.
Results: There was significant better visualization of the right diaphragm using
non-EGG-gated GT (p < 0.001). No statistical difference could be demonstrated
for the left diaphragm. There was no significant difference in visualization of the
single bronchia/ segments between the non·ECG-gated and the ECG-gated ac
quired CT data (p:ns). A significant difference in visualization between non-EGG
gated and EGG-gated GT could be shown by summation of the single bronchial
segments in favor of the non-ECG-gated CT (p < 0.05) . The noise measured in
five tracheal slices was significant lower in the ECG-gated GT images (p < 0.0001).
Image artifacts were more frequently seen with EGG-gating.
Conclusion: The visualization of the right diaphragm and the visualization of the
sum of the bronchial segments is significantly better using non-ECG-gated GT
compared with ECG-gated CT. The noise was significantly lower with EGG-gat
ing , nevertheless artifacts were more frequent with EGG-gating. We therefore
conclude, that the current retrospective EGG-gating does not provide any addi
tional benefit in terms of increasing image quality for VB.

8-0170 15:21

Hemoptysfs of systemic bronchial and non-bronchial artery origin: Role of
multlsllce spiral CT angiography In the therapeutic decision
M. Remy-Jardin. I. Mastora, A. Amara , J . Remy ; Lille/FR

Purpose: To evaluate the role of multislice spiral GT angiography prior to thera
peutic decision in pat ients with hemoptysis of systemic bronchial and non-bron
chial artery origin.
Malerial and Methods: 58 consecutive patients (mean age : 54 year s) present
ing with hemoptysis of systemic bronchial and non-bronchial artery origin under
went a multislice spiral CT angiogram of the thorax among the investigations
indicated prior to the therapeutic decision (collimation: 4xl mm: pitch :2: rotation
time: 0.5 sec; volume: 120·140 ml; concentration: 300 mg/ml: rate : 4 ml/sec; start
delay: 25 sec).
Results: Among the 53 pat ients in whom bronchial artery embolization was indi
cated: (a) multis/ice spiral CT angiograms depicted moderately (n=21) to severe
ly (n=16) dilated bronchial arteries in 37 patients (70%) and normal-sized bronchial
arteries in 16 patients (30%); (b) the orthotopic (n=44) or ectopic (n=4) orig in of
the ostium of bronchial arteries on transverse GT scans (not seen in 5 patients
with marked atheromatous lesions); (c) thin-slab MIP enabled the identification
of an anterior spinal artery in 3 cases. In 5 pat ients, the nonbronchial systemic
origin of bronchial bleeding was identified on multislice GT angiograms (intercos
to-pulmonary shunt. n=2 ; purely vascular sequestration, n=2; chronic pulmonary
embolism, n=1) with prec ise determination of the vascular roadmap (ostium and
course of abnormal arteries; respective extent of the pulmonary and systemic
artery supply), leading to contraindication of endovascular treatment in 2 cases.
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Conclusion: Multislice spiral CT angiography participates in the therapeutic de
cision and provides precise topographic information prior to endovascular treat
ment of hemoptysis.

14:00·15:30
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RoomG

5 on mammography and detectable on ultrasound. The mean size of the lesions
was 17 mm (range 6 - 58 mm). From each lesion we took five biopsies, collected
them separately and examined them histologically.
Results: We took a total of 575 biopsies. 545 specimens (94.8%) contained a
sufficient amount of material to be evaluated histologically. In 30 specimens (5.2%)
no material was obtained. Histological diagnosis could be achieved in 99% of the
patients. The diagnosis was confirmed in 86% of 115 lesions by the first speci
men and by the following specimens; in 86% (20dspecimen), in 87% (3'dspeci
men), in 88% (4th specimen) and in 82% (5th specimen) respectively. Obtaining 1,
2, 3, 4 and 5 core breast specimens (additive summary) yielded a diagnosis in
86%,96%, 98%, 99% and 100%. In our series, we obtained an average volume
of 38.1 mm' (41.1 mm' for the 1st, 40.1 mm' for the 2nd, 37.5 rnrn", 36.7 mm'
and 35.0 mm' for the 3nd, 4th and 5th core specimens).
Conclusion: With sonographically guided core breast biopsy, five specimens may
be necessary to achieve a preoperative histological diagnosis in more than 99%
of breast lesions.

Ten years experience with image guided fine needle aspiration (FNA) in
non-palpable breast lesions
D.L. Duarte; PortoAlegre/BR

Purpose: Assessment of results of FNA in our practice.
Materials and methods: 2,403 non-palpable breast lesions had undergone ster
eotactic or ultrasound (US) guided FNA. We used a GIOnO and several ultra
sound machines with 7.5 mHertz parallel transducers. Needles: 22 gage (capilarity
only) and, after 1998, rotex. Cysts were excluded. The lesion were ACR BI-RADS
3,4 and 5 catregories. All FNA positive cases underwent surgical biopsy. The
negative ones were followed-up, unless they presented atypias or belonged to
BI-RADS-4 or 5 categories. Follow-up period was 6 months to 9 years (average
4.8 years).
Results: True positive (TP): 147 cases (6.12%). Negative with moderate atypia:
128 cases (5.33%). Negative with severe atypia: 135 cases (5.62%). Insuficient
material: 204 cases (9.28%). False negative cases (0.28%). True negative cases:
1771 (73.28%).1 case with insuficient material (BI-RADS-4) was biopsed and
proved to be malignant. False positive cases: none.
Conclusion: Our results encouraged us to continue using this method in our
practice since they showed FNA to be reliable in non-palpable breast lesions,
also being a quite good addition to improving the positive predictive value (PPV)
of mammography thus reducing the number of surgical biopsies.

8-0172 14:09

Percutaneous core-needle biopsy of palpable breast tumors: Do we need
ultrasound guidance?
J. Welger, J. Lorenzen, B.W. Lisboa, G. Krupski, G.B. Adam; Hamburg/DE

Purpose: Percutaneous core needle biopsy is widely accepted for pre-operative
histologic assessment of suspicious breast lesions. The purpose of this study
was to assess the impact of continuous sonographic guidance on diagnostic ac
curacy of large core needle biopsy of palpable breast lesions.
Materials and Methods: We analysed 170 breast lesions in a retrospective study.
Percutaneous breast biopsies were performed using a biopsy gun with 14-gauge
needles. 88 biopsies were performed under continuous ultrasound guidance (group
II) and 82 biopsies without ultrasound documentation of the procedure (group I).
Core needle diagnoses were compared with the patients final tissue diagnosis,
based on surgical excisional biopsy.
Results: In patient group I 17 lesions were categorized as core breast biopsy
cancer misses (sensitivity 79%). The sensitivity in this group showed an obvious
dependency on tumor size. Among the 17 false negative lesions 13 lesions were
3 cm in mean diameter or smaller. Two false negative findings occurred in group
II (sensitivity 98%). The tumor size in these cases were 0.5 and 1.0 cm.
Conclusion: Sonographic guidance is indispensable to ensure an adequate di
agnostic accuracy for core needle biopsy of palpable breast lesions.

8-0173 14:18

Sonographically guided breast biopsy: How many core biopsy specimens
are needed?
R. Schulz-Wendtland, U.G. Aichinger, S. Kramer, A. Magener, I. Kuchar,
E. Wenkel, W.A. Bautz; Erlangen/DE

Purpose: To determine the optimum number of specimens for histological diag
nosis with a sonographically guided core breast biopsy.
Materials and Methods: From 01/01 to 04/01,106 patients with 115 breast le
sions underwent sonographically guided core biopsy (coaxial needle: 11 G, core
needle: 12 G). All 115 biopsied lesions were classified as lesions BI-RADSTMor

8-0174 14:27

Three-dimensional targeting technique: How many cores are needed in
solid breast lesions?
C.F. Weismann" L. Datz", R. Forstner" S.T. Prapavesis'; 'Salzburg/AT,
2Thessaloniki/GR

Purpose: Can three-dimensional (3D) targeting combined with a new classifica
tion technique reduce the number of core needle passes in solid breast lesions
without diagnostic loss?
Materials and Methods: 3D targeting is a 3D ultrasound technique to confirm
the correct or wrong core needle position in breast biopsies. With this technique
every needle position can be classified in: center lesion hit, excentric lesion hit,
marginal lesion hit or out-of-Iesion hit. In cases of 2 center lesion hits the biopsy
procedure was finished. In cases of a combination of center- and excentric lesion
hits 3 specimens were obtained. In marginal lesion hits or out-of-Iesion hits an
additional core biopsy was necessary. In 102 solid breast lesions of 93 women,
320 large core needle biopsies were performed (mean 3.1 biopsies / lesion). 29
lesions were malignant and 73 lesions benign. 36 lesions were operated on.
Results: In 16 lesions 2 center lesion hits provided the correct histological result.
In 56 lesions 3 cores, in 25 lesions 4 cores and in 4 lesions more than 4 core
specimens were obtained to make sure of the right histological result. At the
present time in this study group no false negative result exists.
Conclusion: In cases of center lesion hits 2 large core needle specimens and in
excentric lesion hits 3 large core needle specimens provided the correct histo
logical results. 3D targeting combined with the new classification technique proved
to be a worthwhile tool in reducing the number of core needle passes without
diagnostic loss.

8-0175 14:36

Value of frozen section diagnosis for the assessment of core needle
biopsies of suspicious breast lesions
M. Daniaux, K. Heitmair, B. Muensterer, E. MOlier-Holzner, T. Frede,
D. zur Nedden; Innsbruck/AT

Purpose: To assess the value of frozen sections in the diagnosis of suspicious
breast lesions biopsied under ultrasound guidance through correlation with par
affin section result.
Materials and Methods: Between 1996 and June 2002 a total of 745 (91%) of
our 818 US guided large core needle biopsies of the breast were diagnosed on
frozen section. An average of 3 specimens were obtained. The suspicious le
sions measured between 3 and 50 mm with a mean of 14.5 mm. Immediately
after biopsy an experienced pathologist performed a frozen section on the first
slices. The remaining tissue was fixed in paraffin, with the results available for
comparison within 24 hours.
Results: The frozen section diagnosis yielded 342 (45.9%) malignant lesions,
329 (44.1%) benign lesions and 74 (9.9%) equivocal results. The paraffin sec
tions confirmed all the malignant and benign diagnoses. Of the 74 equivocal cas
es 18 additional malignancies and 11 benign tumours could be verified on the
paraffin sections. Frozen section showed a sensivity of 96.3%, a specifity of 96.7%,
a positive and a negative predictive value of 100%. There were neither false pos
itive nor false negative results. Benign diagnosis in frozen section spared 329
(44.1%) of the patients further surgical intervention, 11 (1.5%) by paraffin sec
tion.
Conclusion: The analysis of the breast using high frequency US permits core
biopsy of suspicious lesions even as small as 3 mmm. Frozen section diagnosis
allows within a short time (usually less than 30 minutes) histological assessment
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of a lesion. Without the difficult waiting period for the patient it was possible to
make a definitive diagnosis in 90% of the cases.

8-0176 14:45

Digital vs. conventional radiography of needle breast biopsy specimens:
Detection and characterization of microcalcifications
H. Langenberger, E. Kaindl, F. Semturs, A. Stadler, R. Nowotny, T.H. Helbich;
Vienna/AT

Purpose: Radiography of tissue specimens in breast lesions containing micro
calcifications is an integral process for needle biopsy to confirm the adequacy of
sampling. The purpose of this study is to compare digital and conventional radi
ography of breast biopsy specimens in the detection and characterization of rni
crocalcifications.
Materials and Methods: Stereotactic vacuum assisted breast biopsy (ll-gauge,
Ethicon, Germany) was performed in 50 lesions containing rnicrocalcifications.
Specimen radiography was performed on a conventional mammography system
(Senographe DMR, GE) at 6 mAs and on a full field digital mammography sys
tem (FFDM, Senographe 20000, GE) at 6 mAs and at 90 mAs with and without
magnification. Quantitative and qualitative data analysis were performed inde
pendently by two radiologists.
Results: In comparison to the conventional mammography system (both sys
tems at 6 mAs) the full field digital system displayed significantly more microcal
cifications with (mean=15.5 vs. 13.8, p < 0.001) and without magnification
(mean=12.5 vs. 10.6, p < 0.001). On the FFDM system the number of detected
microcalcifications increases significantly by using a dose of 90 mAs compared
to 6 mAs again with (mean=21.4 vs. 15.5, p < 0.001) and without magnification
(mean=15.4vs.12.5, p < 0.001).
Conclusion: Full field digital radiography is superior to conventional radiography
in the detection of microcalcifications in breast biopsy specimens. To optimize
image quality on a FFDM system specimen radiography should be performed at
a dose of 90 mAs. Digital radiography speeds up stereotactic breast biopsy sub
stantially since image processing requires only a few seconds. Magnification al
lows higher microcalcification count on both digital and conventional systems.

8-0177 14:54

Role of US guided core biopsy of axillary lymph nodes in breast cancer
patients
V. Londero, G.E. Francescutti, I. Zunnui, C. Del Frate, F. Pelizzo, M. Bazzocchi;
Udine/IT

Introduction: In primary breast cancer, axillary nodal status is the most powerful
predictive factor of recurrence.
Purpose: 1) to assess the efficacy of US guided core biopsy of abnormal axillary
nodes in detecting axillary metastases in breast cancer patients, 2) to correlate
ultrasonographic features with histopathologic findings.
Materials and methods: 14 patients (2 with recent diagnosis of invasive breast
cancer, 8 with previous radical mastectomy or conservative breast surgery, 1
with cup syndrome and 3 with no history of breast lesions) underwent US gUided
core biopsy of suspicious axillary nodes. Ultrasonographic features suspicious of
malignancy included: a) long-to-short axis ratio less than 1.5, b) obliteration of
the fatty hilum, c) irregularities or disruption of the cortex and d) abnormal vascu
larity patterns.
Results: Size of axillary lymph nodes ranged from 5 to 27 mm. Lymph nodes
more suspicious were larger than 10 mm, round in shape, with hypoechoic or
inhomogeneous echo-pattern or rich vascularization on color Doppler flow. Both
patients with recent diagnosis of invasive breast cancer presented metastatic
axillary involvement, while only 2/8 patients with previous breast surgery pre
sented new local recurrence.
Conclusion: US guided core biopsy of axillary lymph nodes is an easy and reli
able method for identifying patients with positive nodes. In cases of negative find
ings, other diagnostic procedures to exclude lymph node metastases such as
sentinel node biopsy, should be performed. This method is particularly valuable
in patients with previous history of breast lesions to detect early recurrence of
disease.

8-0178 15:03

Radio-guided non-palpable breast lesion localization
p. Panizza, M.G. Rodighiero, S. Tacchini, M. Brioschi, A. Marassi, I. Sassi,
A. Del Maschio; Milan/IT

Purpose: To evaluate the efficacy of radioactive tracer injection in pre-operative
and intra-operative localization of non-palpable breast lesions.

Materials and Methods: From July 2000 to August 2002,61 patients with non
palpable breast lesions detected mammographically or by sonography were sub
mitted to ROLL (radio-guided occult lesion localization). In all patients 7.4 - 11.1
MBq (0.2 - 0.3 mCi) of micro-aggregates (10-9014m) of human serum albumin,
labelled with technetium-99m, were injected under sonographic or mammographic
guide into the lesions. In cases of sonographic guidance, the correct positioning
of the inoculum resulted in a change of echogenity of the lesion site; in cases of
mammographic guidance by the injection of iodinated contrast medium. The pa
tients underwent surgery within 24 hours. A gamma-detecting probe was used to
locate the lesion and guide its surgical removal. After excision, the specimen was
radiographed or examined by sonography to verify complete removal of the le
sion.
Results: in 56 patients (92%) the lesion was located correctly. In 3 patients the
lesion was adjacent to the surgical margins and in 1 patient localization did not
correspond to the lesion. In those 4 cases a wider excision was performed. In the
remaining case, the lesion was not found in the surgical specimen and a further
surgical operation was necessary to remove the lesion.
Conclusion: ROLL allowed accurate localization of lesion before and during sur
gery and made it possible to contain the lesion within the surgical margins. Close
co-operation between radiologist, nuclear physician and surgeon is needed.

8-0179 15:12

Ultrasound guided pre-operative localization of non-palpable breast lesions
with technetium- 99m labeled colloid albumin
J. Camps Herrero, V. Ricart Selma, C. Martinez Rubio, M. Lloret Marti,
A. Torregrosa Andres, P. Gonzalez Noguera, J. Cordero Garcia; Alzira/ES

Purpose: Guide wire localization of breast lesions is a cumbersome procedure
for breast surgeons and has technical limitations. Our experience with a simpler
method of pre-operative localization is presented. Our purpose was to assess
the efficacy of pre-operative localization of non-palpable breast lesions with in
tra-Iesional injection of tecnetium-99m (99mTc) labeled colloid albumin.
Materials and Methods: We studied 97 patients aged 32 to 79 years (mean,
54.4 years) with 97 lesions, 32 of which were benign (32.9%) and 65 malignant
(67.1%). Lesions consisted of nodules and architectural dtstorsions which were
visible with ultrasound and had been previously biopsied with fine needle aspira
tion biopsy or 14G needles. Within 24 hours of operation, 0.3 mCi of 99mTc la
beled colloid albumin was injected into the center of the lesions using
ultrasonographic guidance and a 22G needle. Excision biopsy was performed
intra-operatively with a gamma-detecting probe.
Results: All the lesions marked with 99mTc labeled colloid albumin were local
ized easily and quickly with the gamma-detecting probe. All patients were treated
with a breast conserving procedure. The absorbed dose to the breast and other
tissue was negligible, as was the dose to the surgeons hands, both representing
0.015% and 0.002% of the recomended limits of the European community for the
general population and for exposed workers, respectively.
Conclusion: Ultrasound guided occult lesion localization with radionuclides is a
simple and reliable method to locate non-palpable breast lesions With a gamma
detectig probe. Due to the small quantity of radioactivity, the procedure is safe for
both patients and medical staff.

8-0180 15:21

Electrical impedance scanning (EIS): Feasibility study of guided biopsy
using a breast phantom
A. Malich, R. Huonker, M. Facius, D. Sauner, W. Behrendt, S.O.R. Pfleiderer,
W.A. Kaiser; Jena/DE

Purpose: EIS guided biopsy might increase the knowledge on electrophysiolog
leal mechanisms inducing altered focal dielectric properties in malignant lesions.
Using a breast phantom, feasibility of EIS guided biopsy under clinical conditions
was evaluated in this study.
Materials and Methods: Using an impedance breast phantom (TransScan, Isra
el) EIS was performed. Biocompatible current was applied to an isolated needle
(non isolated needle tip) 22G Vasofix (Braun, Germany) which was injected into
the breast phantom repeatedly using modified system parameters (current/re
sistance) and different sizes of breast cancer phantoms.
Results: Needle tip could be visualised as a bright white artefact (conductance
values were transferred into grey scale) during the injection when using current
upto 5 mAs. Spot induced by the needle tip and the breast cancer phantom could
be discriminated till to a distance of 5 mm between both spots. Effect of congru
ent flash and fuse of both spots could not be used to discriminate between the
real hit of the lesion by the needle tip and a superimposing of needle tip and
tumour independently from the used current and resistance.
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8-0182 14:09

Contamination correction for quantification of myocardial perfusion by MRI
C. Ritter, H. Koestler, M. Reiss-Zimmermann, V. Jellus, M. Beer, O. Hahn,
J.J.w. Sandstede; Wiirzburg/DE

Conclusion: In principle needle tips can be visualised in EIS when applying bio
compatible current to the fairly isolated needle. Currently available spatial resolu
tion and technical implementations of the commercially available electrical
impedance system do not allow the identification of the depth of the lesion and of
the lesion. The imaging and guidance of the needle to hit the malignancy require
the use of the recently developed MUSIC algorithm which might allow EIS qutded
biopsies in the future.

Purpose: MR acquisition of semiquantitative parameters of myocardial perfusion
in healthy volunteers shows a high variability which is caused by physiologic
conditions or MR acquisition or post-processing. One cause is contamination of
the measured signal intensity (SI) in the myocardium by contrast enhancement
of the ventricle lumen. We evaluated a contamination correction (CC) for post
processing of first-pass perfusion data to reduce this variability.
Material and Methods: Computer simulations were performed for concentration
time courses with different contamination from the ventricles. Four first-pass per
fusion studies were performed in healthy volunteers at rest (1.5 T, SR-FLASH
sequence, TR: 2.4 ms, TE: 1.2 ms, TI: 10 ms, FA: 180

, 0.025 mmol/kg Gd-OTPA,
flow: 3 cc/s). Furthermore, a patient with angiographically proven CAD was ex
amined under adenosine stress (140v..g/kg/min). The evaluation was done
with/without CC.The standard deviation of the upslope of SI of eight sectors/slice
served as the criterion of variability.
Results: Simulations showed that contamination from the ventricles leads to
erroneous perfusion values without correction while CC restores the true per
fusion value. In healthy volunteers, average upslope was 3,87 ± 1,23 SI/s, 1,01 ±

0,22 relative units without and 1,13 ± 0,19 with correction. The perfusion deficit of
the anteroseptal wall in the patient with LAD stenosis was detected by semiquan
titive evaluation only after correction.
Conclusions: The variability of MR myocardial perfusion measurements can be
reduced using contamination correction.

Background: An accurate, noninvasive technique for the diagnosis of coronary
disease would be an important advance. We present the first evaluation of image
quality of a new integrated PET/CT scanner for combined acquisition of coronary
anatomy and perfusion.

8-0185 14:36

Combined CT-angiogram and PET perfusion imaging for assessment of
CAD in a novel PETtCT: A pilot feasibility study
M. Namdar, P.A. Kaufmann, T.F. Hany, G.K. von Schulthess; Ziirich/CH

8-0184 14:27

Myocardial viability assessed by contrast-enhanced MRI: Comparison to
[!·F)-FOG-PET in the prediction of functional recovery after
revascularisation
P. Hunold, F.M. Vogt, K. Brandt-Mainz, H. Eggebrecht, S. Knipp, J.F. Oebatin,
J. Barkhausen; Essen/DE

Purpose: To compare contrast-enhanced MRI and PET for the prediction of func
tional recovery after revascularisation in patients with coronary artery disease
(CAD) and impaired left ventricular function.
Materials and Methods: 12 CAD patients were examined by MRI and PET be
fore coronary artery bypass grafting (CABG) and by MRI 6 months after CABG.
MRI (1.5T, Sonata, Siemens) functional studies of long and contiguous short axis
slices were performed using a TrueFISP sequence (TR 3.0 ms, TE 1.5 ms, FA 600

,

slice thickness 8 mm). After Gd-OTPA (0.2 mmol/kg), short axes were scanned
with a segmented Inversion-recovery TurboFLASH sequence (TR 8 ms, TE 4 ms,
TI 200-260 ms) to detect "late enhancement" (LE). LE extent was classified us
ing an 8-segment model in short axes. [!·F]-FOG uptake in PET was analysed
using the same short axis segments. Recovery of formerly dysfunctional seg
ments in the follow-up MRI study was correlated with the prediction of viable and
non-viable myocardium by both techniques.
Results: 1008 myocardial segments were analysed in MRI and PET.After CABG,
150 of 406 (37%) dysfunctional segments improved function. For identification of
viable myocardium with functional recovery after revascularisation, sensitivity and
specificity were 95% and 72% for MRI, and 97% and 47% for PET.Positive (PPV)
and negative predictive values (NPV) were 66% and 96% for MRI, and 52% and
97% for PET.
Conclusion: MRI reveals higher specificity and PPV for viable myocardium than
[!·F)-FOG-PET with comparable sensitivity and NPV. Therefore, MRI should re
place PET as the standard of reference in myocardial viability assessment.

8-0183 14:18

Evaluation of magnetic resonance myocardial first-pass perfusion and
viability studies on a standard 1.5T-MRI scanner: A comparative study with
X-ray coronary angiography
S. Okuda, A. Tanimoto, T. Satoh, N. Higuchi, H. Shinmoto, A. Yamazaki,
Y. Nunokawa, S. Kuribayashi; Tokyo/JP

Purpose: To evaluate the accuracy of myocardial first-pass perfusion and viabil
ity studies acquired on a whole-body MRI scanner with standard equipments.
Methods: 30 patients with suspected coronary artery disease were studied on a
1.5 Tesla MRI scanner (SIGNA Horizon, GEYMS) using dual5-inch surface coils.
Tl-weighted short-axis perfusion images for the left ventricle were acquired fol
lowing intravenous bolus injection of 0.1 mmol/kg of gadolinium-OTPA, utilizing a
fast gradient-echo echo-planar sequence. The first-pass perfusion images were
acquired both after myocardial loading by intravenous administration of dipyrida
mole (0.56 mg/kg) and at rest. Delayed contrast-enhanced images were obtained
using an inversion-recovery (IR) fast gradient echo sequence. As a gold stand
ard, selective coronary angiography (CAG) was performed for all patients within
two weeks before/after MR studies. Blinded film reading was performed by radi
ologists, and findings combined with myocardial perfusion and viability studies
were compared to CAG on a segment-to-segment basis corresponding to territo
ries of coronary arteries (RCA, LAD, LCX). Any stenosis larger than 50% diame
ter was considered to be hemodynamically significant on CAG.
Results: Significant stenoses of any coronary arteries were noted for 28 patients
(50 segments, totally). Stress perfusion and viability studies revealed ischemia
and lor infarction in 47 segments. Combination of stress perfusion and viability
studies showed the 85.2% of sensitivity, 91.7% of specificity, and 88.0% of accu
racy in comparison with CAG.
Conclusions: Combination of stress myocardial perfusion and viability studies
were feasible for evaluation of coronary artery disease even on a whole-body
MRI scanner with standard equipment.
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8-0181 14:00

Myocardial perfusion imaging in the detecting of myocardial viability by
sub-millimeter multislice CT: First clinical results in comparsion with 18F
FOG positron emission tomography
J.S. Song!, J.L. Sablayrolles', Y. Shen"; 'Beijing/CN, 2Paris/FR, 3Tokyo/JP

Purpose: To assess the role of sub-millimeter multi-slice CT myocardial perfusion
imaging (CTMPI) in detecting viable myocardium in patients with old myocardial
infarction (OMI).
Methods: 40 patients with OMI were performed by CTMPI with sub-mimllimeter
multi-slice CT (Scanned protocol: 16 xO.625 mm slice thickness, 125 ms tempo
ral resolution, retrospectively ECG-Gated). All patients were imaging during the
first-pass and delayed phase 5-25 min after injection of 59 ml contrast Ultravist
(370) with 3.5 ml/sec injected rate. Reformatted short axis was acquired during
the first-pass, and both reformatted short axis and long images during delayed
phase. A correlative study was carried out in all patients with the results of 18F
FOG PET.
Results: In this 40 patients, 23 (57.5%) showed hypoenhancement during the
first-pass imaging and 37 (92.5%) revealed delayed hyperenhancement. For de
layed hyperenhancement, 8 (21.6%) were transmural, 13 (35.1%) were non-trans
mural, and 16 (43.3%) were mixed.With 18F-FOG PET as a standard of reference,
the sensitivity and specificity of CTMPI were 98.7% and 85.3% respectively.
Conclusions: The myocardial viability maybe effectively evaluated with sub-mil
limeter multi-slice CTMPI, and this new technique maybe a potential and valua
ble modality for assessment myocardial viability.

14:00 - 15:30
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Methods: On a newly developed GE Discovery LS PET-CT (GEMS, Milwaukee,
WI) , an integration of an Advance Nix PET and a multy-row Lightspeed plus CT
scanner contrast-enhanced CT angiography (CTA) and myocardial perfusion scan
ning (MPS) with 13N-ammonia (800Mbqa at rest and during adenosine stress)
was performed in 4 patients with coronary artery disease. CTA was performed
with retrospective ECG-gat ing after injecting 129 ml contrast media intravenous
ly (iv).
Results: In the CTA the entire coronary tree could be visualized in all patients up
to the distal third . In one patient a complete occlusion of the proximal LAD stent
was depicted; the myocardium distal to this occlusion showed severely decreased
resting and hyperemic flow. In the other 3 patients 4 stenoses with reversible
perfusion defects were correctly identified with CTA and PET
Conclusions: Considering our first experiences with the new integrated PET-CT
technique excellent visualization of coronary lesions and pathophysiological le
sion severity seems to be achievable.

8-0186 14:45

Characterization of myocardial stunning using MR Imaging at rest:
A 1-year follow-up study
S. MillM, U. Helber, U. Hahn, N.1. Stauder, U. Kramer, M. Fenchel,
C.D. Claussen; TObingen/DE

Purpose: Th is study investigated regional function , contrast enhancement and
T2 signal behaviour to assess the extend of myocardial stunning after acute
ischemia. A one year follow-up interval was used to assess functional recovery of
regions with suspected myocardial stunning.
Methods: At 1.5 T a group of 41 patients with cl inically proven acute MI were
examined. MR imaging included T2-weighted sequences, functional cine-FLASH
2D imag ing , assessment of first pass and late contrast enhancement (Turbo
FLASH 2D sequence, 0.1 mmol /kg Gd-DTPA). Transmural extent of perfusion
defects, increased signal intensity (SI) in T2 and LE images were interpreted by
two independent observers. After a 13.2±0.3 month interval 14 patients without
further acute ischemic events cou ld be re-examined.
Results: After 1 year 668 myocardial segments were available for follow-up anal 
ysis . Regions with LE andlor elevated T2 SI were observed in all patients. Func
tional recovery was detected in 98 segments with non-transmural LE, 15 segments
without LE and 3 segments with transmural LE (mean increase of MWT=27%,
P < 0.03-0.006). Functional imrovement was determined in 129 segments with
transmural and 31 segments with non-transmural increase ofT2 SI (p < 0.002) .
Reg ions with transmural late enhancement did not recover from akinesia deter
mined init ially.Transmural LE and perfusion defect were found to serve as a 100%
predictor for no functional recovery (p < 0.001).
Conclusion: Myocardial stunning can be assumed in dysfunctional myocardium
without LE. Transmural LE was a predictor for persistent dysfunction in our pa
tients. Elevated T2 SI is not specific for non viability and was regularly observed
in myocardial stunning.

8-0187 14:54

Non-infarction related causes of late enhancement in contrast-enhanced
cardiac MRI: A summary of different etiologies
P. HlJnold , S. Massing, W.O. SchUler, O. Bruder, J .F. Debatin, J . Barkhausen;
Essen/DE

Purpose: To assess and summarise entities of myocardial "late enhancement"
(LE) in contrast-enhanced cardiac MRI, which are not related to acute or chronic
myocardial infarction.
Materials and Methods: Within 12 months, 800 contrast-enhanced cardiac MRI
studies were performed. All MR exams were performed on a 1.5T scanner (Mag
netom Sonata, Siemens). The MR-protocol included TrueFISP cine studies and
segmented inversion-recovery TurboFLASH sequences (TR 8 ms, TE 4 ms, TI
200-240 rns) after injection of 0.2 mmol /kg BW of Gd-DTPA. Data sets for LE
detection were acquired 8-15 min after admin istration of contrast material in long
axis and contiguous short-axis orientations.
Results: A total of 13 patients without history of myocardial infarction and angio
graphically excluded coronary artery disease revealed LE. Different etiologies
were found : endomyocardial fibrosis after Loftier's endocarditis (n=2), left ven
tricular involvement of Arrhythmogenic Right Ventricular Dysplasia (ARVD , 2),
acute sarcoidosis (2), acute myocarditis (1), chronic myocarditis (1) , small septal
scars after emdomyocardial biopsy (1), Hypertrophic Non-obstructive CardioMy
opathy (HNCM, 1), basal scar after Transcoronary Ablation of Septal Hypertro
phy (TASH , 2), and a small septal fibrosis of unknown origin (1).
Conclusion: LE in contrast-enhanced cardiac MRI has been proven to reliably
detect and quantify myocardial infarction in CAD. However, LE is not specific for

ischemic heart disease. Many non-ischemic cardiac diseases are accompanied
by fibrosis or edema and , therefore, provide LE. Late scanning after adm inistra
tion of contrast material is recommended since LE often is helpful for the differen
tial diagnosis of myocardial disease.

8-0188 15:03

Comparison of first-pass perfusion (FPP)- and delayed-enhancement (DE)
MRI with 201-TL-SPECT in patients with acute myocardial infarction (AMI)
with special regard to infarct size and microvascular obstruction (MO)
A. Stork' , G.K. Lund' , M. Saeed' , M.P. Bansmann' , V. Mueller', J . Mester' ,
C.B. Higgins2, M. Thomas' , G.B . Adam' ; ' Hamburg/DE, 2San Francisco, CAIUS

Purpose: To measure and validate the size of infarction with DE-MRI and late
201-TL-SPECT in patients with AMI, to determine presence and spatial extent of
MO using FPP-MRI and characterize patients with and without MO by size of
ischemic injury.
Material and Methods: An inversion-recovery turboFLASH-sequence was per
formed during FPP and 10 min after injection of 0.1 mmol/kg Gd-DTPA in 50
patients with AMI using a 1.5 T scanner. Hypoenhancement on FPP-images and
hyperenhancement on DE- images were quantified by a threshold method de
fined as minus or plus 2SD signal-intensity in reference to remote normal myo
cardium. Redistribution SPECT-images were obtained 4 hrs after injection of 75
MBq 201T1. Size of infarction was quantified as% of left ventricular myocardium
using a validated software.
Results: In 50 patients mean size of MI was not significantly different between
DE-MRI and SPECT (p=0 .34) . SPECT failed to detect MI in 6/50 patients, where
as a small subendocardial area of DE was shown in MRI. MO was demonstrated
in 38% of the patients. There was a high concordance between the presence of
MO and a central hypoenhanced region on DE·images (kappa- o.ss).The size of
MI was significantly larger in patients with as compared to patients without MO
by means of SPECT (p < 0.01) and by DE-MRI (p < 0.001).
Conclusion: A good agreement was found between DE-MRI and SPECT for
determining the size of MI, however DE-MRI is more sensitive in detecting small
subendocardial infarctions. MO on FPP -images was present in 38% of MI and
was associated with larger infarcts.

8-0189 15:12

Cardiac MR perfusion: A new acquisition strategy for the whole heart
coverage on a routine clinical system
M.K. Ivancevic" I. Zimine ', D. Foxal J2, A. Righetti ' , G. Lecoq', D. Didier',
J.-P. Vallee'; 'Geneva/CH, 2Cleveland, OH/US

Purpose: Dynamic MR imaging following contrast media (CM) injection is widely
used for cardiac perfusion assessment. Fast bolus injection and high image sam
pling rate are common practice. The high image acquisition rate limits spat ial
coverage. To allow for full heart coverage on a routine clinical MR system, we
introduce a new acquisition strategy consisting of a slower injection, higher CM
dose and slower sampling rate.
Methods: Simulations Realistic pseudo-data were generated for both a narrow
and a large aortic input and myocardial response using the one-compartment
model. Gaussian noise was added to the myocardial transit-time curves. Fully
sampled and undersampled myocardial transit-time curves were fitted to deter
mine the perfusion parameters k1 and k2 (ml/g/min) .
1II1sJgjng, Patients were imaged on a Philips Eclipse 1.5T MR system (RF-FAST
sequence, cardiac coil, ECG trigger , 90°-180° preparation pulses, 40° FA,TIITRITE
28/3 .74/1 .5 ms, 112x128 matrix, 8 slices, 60 frames) . A 0.08 mmo l/kg dose of
Gd-DTPA was injected at a rate of 0.5 mils.
Results: At commonly observed noise level , the perfusion values obtained by
simulations from tully- and under-sampled data had comparable accuracy for
both kinds of bolus shape. With increasing noise a dr ift of the mean k1 value was
observed. For the undersampled data the maximum drift from the true value was
170% for the narrow bolus , and 4% for the large bolus. Using the protocol de
scribed here the average perfusion value obtained in patients was 0.81 mllglmin
(±0.36) .
Conclusion: The new clinical protocol presented here allows accurate perfusion
quantification of the whole heart.
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8-0190 15:21

Gd-BOPTA enhanced MRI in detection of right ventricular involvement in
myocardial infarction
G.K. Schneider, I. Kindermann, P. Fries, F. Ahlhelm, B. Kramann, M. Boehm;
Homburg a.d. Saar/DE

Purpose: Isolated RV infarction is relatively rare and accounts for less than 3%
of all cases of infarction. However, RV infarction occurs frequently in the selting
of an acute inferior myocardial infarction when there is an occlusion of the right
coronary artery proximal to the marginal branches. The clinical importance of RV
involvement was shown in several studies, in which mortality rate in acute inferior
myocardial infarction increased from 10 up to 47% when an involvement of the
RV was present. The aim of our study was to evaluate, if RV involvement in the
selting of inferior myocardial infarction can be reliably detected in late CE images
after injection of Gd-BOPTA.
Material and Methods: 18 patients with acute inferior myocardial infarction and
ECG findings indicative of RV Involvement were studied by contrast enhanced
MRI (Gd-BOPTA, 0.1 mmol/kg BW) in the delayed phase (10 min) after CM injec
tion in order to detect late enhancement of infarcted myocardium.
Results: Late enhancement of the inferior aspect of the RV was found in 16 of 18
patients and allowed the diagnosis of RV involvement. 6 patients had thromboem
bolic occlusion of the RCA and showed non-reperfused areas in the LV,however
no signs of non-reperfused areas in the right ventricle were demonstrated in MRI.
Conclusion: Gd-BOPTA enhanced MRI in the late phase in patients with acute
inferior myocardial infarction can reliably detect RV involvement. At a dose of
0.1 mmollkg BW a clear delineation of the infarcted RV tissue was possible.

14:00 - 15:30 Room I

8-0192 14:09

Hypoechoic lesion in the peripheral zone of prostate: Benign or malignant?
Role of contrast enhanced power Doppler Ultrasonography in the diagnosis
of prostate carcinoma
C.Z. Karaman, A. Unsal, A. Akdilli, F. Taskin, H. Erol; AydinlTR

The most familiar ultrasound appearance of prostate carcinoma is a hypoechoic
nodule located in the peripheral zone, frequently hypervascular on color Doppler
ultrasonography. The aim of this study was to characterize hypoechoic nodules
by means of power Doppler ultrasonography (pO US), and search for the comple
mentary role of contrast enhanced PDUS.
Thirty-two patients (age range: 52-80) with suspicious clinical and laboratory find
ings, and who had hypoechogenic nodules on transrectal ultrasonography were
enrolled in this prospective study. PDUS appearance of the gland and the nod
ules at 0, Y2, 1, 2, 3 and 4 minutes were photographed for further evaluation. The
procedure was accomplished with sextant biopsy of the gland and the nodule.
The photographs were re-evaluated by two radiologists for the presence and type
of vascularity (peripheral, central, mixed and penetrating types). Both methods
were compared to each other and to the pathological results.
There was a high level of interobserver agreement (kappa: 0,80-1 ,00). Nineteen
patients had malignancy, but only 14 nodules were malignant on pathological
examination. Sensitivity and specificity for precontrast PDUS were 55% and 38%
respectively. On the postcontrast PDUS, the sensitivity raised apparently over
time (71-94%), but specificity were variable (15-46%). There was no significant
difference between pre and post-contrast PDUS.
This study revealed that both benign and malignant nodules may be hypervascu
lar on PDUS. It can be said that contrast enhanced PDUS does not have a con
siderable aid to the prostate carcinoma diagnostic work-up with low specificity
despite its relatively higher sensitivity, contrary to some recent reports.
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The prostate gland
Moderators:
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8-0191 14:00

Contrast-enhanced color Doppler endorectal sonography of the prostate:
Efficiency for detection of peripheral zone tumours and role for biopsy
procedure
C. Roy, X. .fu!y, H. Lang, C. Saussine, D. Jacqmin; Strasbourg/FR

Purpose; Evaluate accuracy of contrast-enhanced color Doppler endorectal US
to guide biopsy for detection of prostate cancer.
Materials and Methods: 85 patients were evaluated with fundamental gray-scale
and color Doppler. Examinations performed before administration of contrast agent
and during IV contrast agent (Levovist) injection. Biopsy protocole was performed
during contrast injection. Eighteen additional directed cores were obtained, based
on contrast-enhanced imaging. Efficiency of gray-scale and color Doppler with
out and with contrast medium injection were compared, based on biopsy results.
Results: Cancer was identified in 58 biopsy sites at 54 patients. On gray-scale
baseline imaging, it was found 96 abnormal hypoechoic nodules or irregular zones
inside outer gland. Only 48 of them were malignant at pathology (48/96). Con
trast-enhanced color Doppler found a higher sensitivity (93%) than unenhanced
color Doppler (54%) while specificity increased only from 79% to 87% for en
hanced imaging. 9 of 10 isoechoic suspicious zones were depicted with enhance
ment while unenhanced Doppler found 7 of them. There was no significant
difference between the intensity of enhancement and the Gleason score level of
tumors. The improvement in sensitivity with contrast enhancement was high while
difference in specificity results was not so pertinent.
Conclusion: Contrast-enhancement color Doppler endorectal sonography im
proves the detection of prostate cancer. It is accurate by using a common routine
application ultrasound unit. This technique is easy to be performed and no time
consuming. Achievement of additional biopsy cores of suspicious enhancing foci
significantly improves the detection rate of cancer.

8-0193 14:18

Contrast-enhanced transrectal color Doppler ultrasound for assessment of
tumorangiogenesis in prostate cancer
F. Frauscher, A. Klausner, D. Strohmeyer, G. Bartsch, D. zur Nedden;
Innsbruck/AT

Introduction: The clinical relevance of tumor angiogenesis has been investigat
ed in several human tumors, including prostate carcinoma (PC). Previously, we
found angiogenesis, measured as microvessel density (MVD), to be an inde
pendent prognostic factor in PC.Therefore we evaluated contrast-enhanced tran
srectal color Doppler ultrasound (CDUS) for assessment of tumorangiogenesis
in PC.
Methods: We investigated 12 patients with PC detected on contrast-enhanced
CDUS targted biopsy. Transrectal CDUS was performed using a microbubble
based ultrasound enhancer Levovist® for identifying hypervascularized areas
within the peripheral zone of the prostate. Computer-assisted quantification of
color pixel intensity (PI) was used to evaluate objectively the hypervascularized
areas. MDV was determined by light microscopy, we highlighted the vessels by
staining their endothelial cells immunohistochemically using a monoclonal anti
body against the CD31 antigen. Microvessels were carefully counted at x400
magnification. CDUS findings were correlated with the immunohistochemical data.
Results: Analysis of contrast-enhanced CDUS data and immunohistochemistry
revealed a significant correlation between PI and MVD in PC specimens, demon
strating a correlation coefficient of r2 = 0.98 (p < 0.001).
Conclusions: Assessement of PI by contrast-enhanced transrectal CDUS cor
relates significantly with MVD. Therefore, quantification of color Doppler signals
seems to be helpful for assessment of tumorangiogenesis in PC.

8-0194 14:27

Dynamic contrast-enhanced high spatial and temporal resolution MRI and
3D-MR spectroscopy of prostate cancer
J.J. FOlterer, T.w.J. Scheenen, A. Welmers, J.J.M.C. De La Roselte,
CA Hulsbergen-Van de Kaa, J.G. Blickman, J.O. Barentsz; Nijmegen/NL

Purpose: To assess the value of dynamic contrast-enhanced high spatial and
temporal resolution MRI (DCE-MRI) and 3D H'-MR spectroscopy (H-MRS) in
tumor localization and staging prostate cancer.
Methods and Materials:
MRI of the prostate was performed on a 1.5T scanner using endorectal and pel
vic-phased array coils. 20 patients, with histologically proven prostate cancer,
enrolled this study T2-w FSE (axial views), H-MRS a proton-density-weighted
sequences were acquired. DCE-MRI with high spatial and temporal resolution
images were acquired using fast Tl-w GRE (7 slices/2.03 sec) during Gd-DTPA
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injection, and T1-w FLASH-3D (10 slices/90 sec, pre- and 4 postcontrast) se
quences.
Time-concentration curves were obtained of enhancing lesions for high temporal
resolution images. Onset time of enhancement, time to peak, relative peak en
hancement, peak-enhancement, wash-out were obtained from [Gd-DTPA]-time
curves. A three-time-point model was used for analyzing contrast enhanced high
temporal resolution images.
MR-images and were evaluated by one observer with regard to tumor localiza
tion, extra capsular penetration and seminal vesicle involvement.
Results: The overall accuracy of tumor localization in the prostate, using DCE
MRI and H-MRS, was 89%. The overall sensitivity and specificity of tumor detec
tion was 91% and 87%, respectively. Staging accuracy for DCE-MRI and H-MRS
was 73% and 80% respectively.
Conclusion: This technique can substantially improve spatial and temporal res
olutions of dynamic MR images of the prostate. The combination of high spatial
and temporal resolution DCE-MRI and H-MRS may be important in localizing
and staging prostate cancer.

8-0195 14:36

Reproducibility of reading results in MRI of the prostate
U.G. MJ.LeHer-Lisse, U.L. Mueller-Lisse, J. Scheidler, G. Klein, M.F. Reiser;
Munich/DE

Purpose: Reproducibility of MRI interpretation is crucial for follow-up in patients
with non-surgical therapy for prostate cancer (PCA). We subjected MR images of
the prostate to two subsequent readings by each of two independent radiologists
(R1, R2) to determine inter- and intra-observer reproducibility and suggest a mode
of operation for follow-up studies.
Material and Methods: Endorectal/body phased array coil MR images of the
prostate (1.5T) were evaluated twice (interval> 1 month) on a per-sextant basis
(23 patients, 138 sextants, PCA 83 sextants) by R1 and R2 (readings R11, R12,
R21 and R22). Step section histopathology after radical prostatectomy demon
strated stage pT2 disease in 14 patients (unilateral PCA, n=5, bilateral, n=9) and
pT3 in 9 (unilateral extracapsular extension, n=5, bilateral, n=2, seminal vesicle
extension, n=2). Median Gleason score was 7 (range, 5-9). Presence of PCA
was determined for each sextant with a 5-point confidence scale (definitely no
PCA 1, probably no PCA 2, indeterminate 3, probably PCA 4, definitely PCA 5)
and correlated with histopathology results. Accuracy of interpretation was evalu
ated with receiver operating (ROC) analysis. Agreement between interpretations
was determined using the kappa statistic, based on dichotomization of the data
(1-3, no PCA, 4-5, PCA).
Results: ROC analysis (A=0.584-0.724) yielded no significant intra-reader dif
ference. R11 and R21 differed slightly (p=0.035). Inter-observer agreement was
moderate (R11xR21, kappa=0.35; R12xR22, kappa=0.45).lntra-observer agree
ment was better (R11xR12, kappa=0.58; R21xR22, kappa=0.52).
Conclusion: Follow-up MRI studies of the prostate should be read by the same
radiologist to minimize systematic error of interpretation.

8-0196 14:45

Differentiation of Gleason grades of prostate cancer by PSA and MRI-based
PSA density of the prostate and of the transitional zone
A. Graser, U.G. Mueller-Lisse, J. Massmann, B. Sommer, A.F. Heuck;
Munich/DE

Purpose: To determine if prostate specific antigen (PSA) or MRI-based PSA
density of the prostate (PSAD) or of the prostatic transitional zone (PSAT) differ
entiate Gleason grades 6 and under (6-) from 7 and over (7+) in patients with
prostate cancer (PCA).
Material and Methods: Respective volumes of the prostate and prostatic transi
tional zone were determined by planimetry in axial, T2-weighted FSE MR images
obtained with a slice thickness of 3-5 mm in 60 patients who had radical prosta
tectomy within 3 months after combined endorectal/pelvic phased array MRI of
the prostate. Serum PSA levels at the time of MRI and derived values of PSAD
and PSAT were correlated with Gleason grades of PCA in prostatectomy speci
mens.
Results: Gleason grades were 6- in 29 patients, and 7+ in 31. Differentiation was
significant by each PSA (t-test, p=0.00007), PSAD (p=0.00043), and PSAT
(p=0.00101). Sensitivity, specificity, and accuracy for Gleason 7+ were 77%, 79%,
and 78% for PSA (cutoff 10 ng/ml), 77%, 79%, and 78% for PSAD (cutoff 0.24
ng/ml/cc), and 74%, 72%, and 73% for PSAT (cutoff 0.30 ng/ml/cc), respectively.
Conclusion: PSA, PSAD, and PSAT differentiate Gleason grades 6- and 7+ in
patients with PCA. There were no relevant differences in sensitivity, specificity,
and accuracy between PSA, PSAD, and PSAT, respectively.

8-0197 14:54

MR patterns of cancer recurrence after prostatectomy
I. Sansoni, V. Panebianco, M. Ciccariello, P. Paolantonio, S. Visconti,
D. Fazzini, C. Miglio, R. Passariello; Rome/IT

Purpose: To assess the effectiveness of MRI using phased array coil in identify
ing prostate cancer recurrences.
Material and methods: Thirty-five patients considered at risk for prostate cancer
recurrence (PSA values 12-56 ng/ml) following total prostatectomy were referred
for MR examination. All patients underwent radiation therapy after surgery. MRI
examinations were performed on a 1.5 T Siemens Vision plus MR imager, using
a phased array coil. A 2D FSE sequence was used on axial, sagittal and/or coro
nal planes (TR=4300, TE eff.=132, ETL=33, Matrix=420x512, FOV=280, Phase
oversampling 80%). Pelvic anatomy was evaluated on a T1-weighted sequence
GRE sequence (FLASH 2D, TR=156, TE=2.3 ms, Matrix=131x256, TA=20 sec),
which was also repeated after i.v, injection of Gd-DTPA (0.0025 mmol/kg). Total
examination time was less than 20 minutes.
Results: Phased-array coil allowed good evaluation of anatomical details of the
prostatic area in all patients. We found cancer recurrence in 27 patients. All nod
ules were detected as hypointense on T1 weigheted images and mildly hyperin
tense on T2 weigheted images. After Gd-DTPA injection, we observed strong
enhancement in 19 nodules, moderate enhancement in 6 and no enhancement
in 2 nodules. Confirmation of MR diagnosis was obtained at biopsy.
Conclusion: MRI is a valid technique to assess recurrence of prostate cancer.
The use of a phased-array coil with l.v, Gd-DTPA administration represents a
non-invasive and easily reproducible method in the follow-up of these patients.

8-0198 15:03

Imaging of the response to radiation therapy of the prostate gland using
parametric functional CT
Z. Win, P. Rangi, R. Eckersley, C. Harvey, M. Blomley; London/UK

Aim: To investigate whether parametric functional CT can demonstrate the chang
es in perfusion and permeability that occur following radiation therapy (RT) to the
prostate gland.
Methods: 20 patients with prostatic cancer were studied prior and 1-2 and 6-12
weeks after RT. A single section through the prostate was repeatedly scanned
after contrast bolus injection using a Siemens Somatom Plus 4A Helical CT.Con
trast clearance per unit volume (alphaIV) and fractional vascular volume (fvv)
were calculated using Patlak graphical analysis and perfusion was calculated as
the ratio between maximal rate of tissue enhancement and peak arterial enhance
ment.These indices were depicted using an offline parametric imaging programme.
Results: Significant increases in all indices occurred after RT. Mean perfusion
rose from 0.122 to 0.263 ml/min/ml at 1-2 weeks, mean alphaN increased from
0.0012 to 0.0016 at 1-2 weeks and mean fvv increased from 13.7% to 21% at 1
2 weeks. All three indices remained elevated at 6-12 weeks after the start of RT.
Conclusion: Parametric functional CT imaging can quantify the response of pa
rameters following RT to the prostate gland.

8-0199 15:12

Prostate biopsy: Does octant biopsy improve cancer diagnosis and
staging?
Z.F. Meer, W-Y. Lee, D. Dundas, U. Patel; London/UK

Purpose: Sextant biopsy of the prostate is an established technique in the diag
nosis and early detection of prostate cancer but still misses up to 30% of tu
mours. Octant biopsy may improve sampling error as well as local staging. This
hypothesis was tested in a prospective cohort.
Methods and Materials: 306 consecutive patients underwent prostatic biopsy
(PSA> 4ng/ml, abnormal digital rectal examination) using the traditional sextant
technique, with two additional cores taken from the paramedian gland of both
lobes. All cores were handled separately and underwent individual pathologic
analysis to assess the contribution of the 2 additional samples.
Results: Carcinoma was diagnosed in 148 of 306 (48%) patients' samples. Addi
tional data revealed by the two supplementary samples was 1 (0.6%) cancer not
found in the standard six cores, bilateral disease in 12 (8%) cases, and upstag
ing of the Gleeson score by 1 in 6 (4%) patients. No significant increase in the
complication rate compared to sextant biopsy performed at our institution was
demonstrated.
Conclusion: In our experience, the addition of 2 paramedian cores to the sextant
biopsy protocol does not significantly increase cancer detection rate and gives
only modest benefit in the local staging of prostate cancer.
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8-0201 14:00

Performance evaluation of an automated pulmonary nodule segmentation
method across different radiation doses in multislice CT studies
B. Baumert' , L. Fan' , M. Das ' , C.L. Novak' , P. Herzog' , T, Flohr', J. Qian' ,
U.J.~'; ' Boston. MAlUS, 2Princeton. NJ/US, ' Munich/DE,
4Forchheim/DE

8-0200 15:21

Technique and results of the local anesthesia before TRUS guided prostate
biopsy
I. Theotokas'. P.S. Zoumpoulis' , I. Katsaounos ' , S. Faitaki ', A. Philip idou ' ,
A. Plagou ' , P. Papat hanas lou' , S. Prapavesis' : 'A thens/GR, 2Thessaloniki/GR

Purpose: To estima te the pract ical parameters, the efficacy and side effec ts of
TRUS guided local anesthesia before prostate biopsy.
Material and Methods: 1200 US guided prostate biopsi es have been perfo rmed
between 2000- 2002 , after local periprostatic anesthesia, injecting 8-15 cc of Xy·
locaine® and adrenaline 2% via the biopsy needle.
The technique, the consequences on the US image, the side effects, the pain
during and after the procedure and the compl ications were compared with 4500
US guided biop sies performed between 1994·2001 without anesthesia.
Results: The local anesthesia prior to prostate biopsy is an efficient way to avoid
pain during TRUS guided biopsies. There were no significant differences between
the number and sever ity of complications in the group with local anesthesia and
the group without anesthesia. There were no significant side effects of the lntu
sion of the anesthotic drug.The infusion of the drug may cause a degradation of
the TRUS image result ing to a degre e of difficulty guiding the needle.
Conclusion: The US guided local anesthesia before TRUS biopsies is useful for
assu ring patie nts cooperation during this, often painful , procedure and essential
if TRUS findings indicate a large (> 10) number of biopsies.

Purpose: To evaluate the performance of an automated lung nodule segmenta·
tion method for assessing lung nodule volumes over diffe rent radiation dose set
tings based on Mult islice CT (MSCT) studies of the lung .
Materials and Methods: MSCT (Siemens Sensation4) scans of four patients
were acquired with 100-140 mAs, 4xl·mm collimation, and 1.25-mm reoonstructed
sl ice thickn ess. Art ificial image noise with Gaussian distribution was added to the
original data to simulate scan acqu isition with lower tube currents (10, 20, 40 , 50 ,
or 75 mAs ). Or iginal and distort ed data were recon structed using ident ical alqo
rithms and a fu ll field of view. One radiologist applied a lung nodule segmentation
tool (ICAD, Siemens Corpo rate Research) to perform volum etry on lung nodu les
in the data sets at each dose sett ing. Volume measurement s were compared
across the different simulated radiation dos e sett ings to assess the stability of
lung nodule volum etry.
Results: The automated segmentation method was tested on 22 nodules. Aver·
age nodule size was 60.86 rnrn" (range 4.64-210.17 mm' ).The mean values of
the volume measurement deviations from the average volume measurements
were 4.5% at 10/20 mAs , 3.2% at 40 mAs , 4.3% at 50175 mAs, and 3.6% at full
dose (100-140 mAs).
Conclusion: Autom ated volum etry of lung nodu les is not heav ily influenced by
image noise due to differi ng radiation dose settings. In the sett ing of lung cancer
screening accurate volumetry can be performed using low-dose CT.This shou ld
reduce the overall radiation exposure to screened individu als , since no dedicat·
ed , targeted high reso lution scan is needed for accurate nodule volumetry at
base -line and follow-up.

8-0204 14:27

CT ang iography: Multi-path curved planar reformation of the peripheral
arterial tree
A. Kan itsar , D. Fleischmann, R, Wegenkiltl , P. Felkel , M.E. Groller: Vienn a/AT

Purpose: Curved Planar Reformations (CPR) through the long axis of the vascu
latur e of interest allow excellent assessment of both, the flow lumen and the
vessel wall in patients with per ipheral arterial occlusive disease.The main draw
back of this techn ique , howeve r, is the restr iction to the visual ization of only one
vessel at a time . We propose a new techn ique to display mult iple CPRs in a
single image, thus preserving spatial perception.
Materials and Methods: A semi-automatlc centerline detection algorithm was
used to obtain a set of branch ing curves in 3D space representing the vessel
tree's cent ral axis. For each centerline a temporary CPR was calculated and

8-0203 14:18

Computer aided detection (CAD) of actionable lung nodules on multislice
CT (MSCT) scans of the lung: Sensitivity and false positive marker rates
SA Wood ' , A.C. Schne ider ' , S.J. Staple ton ' , C. Hero ld' , R.A. Castellino' ;
'Sunny vale, GAlUS, 2 Vienna/AT

Purpose: To assess the performance of a computer-aided detection (CAD) sys
tem on actionab le nodules seen on high-resolut ion MSCT examinat ions of the
lung .
Materials and Methods: Th irty-five (35) MSCT examinations of the chest with 1
or more lung nodules were collected prospectively. All were obtain ed at a normal
dose (range 80-120 mAs) with a collimation range of 1-3 mm The standard of
reference for each lung nodule was determined by a non-consensus double read
of each case. Each reader also rated the actionability of each nodule as high
(highly suspicious for malignancy), medium (interim follow up in less than one
year ), low (non susp iciou s nodular finding ) or calcified. A CAD system Image
Checker-C'T, R2 Technolog y, Inc.) processed each case and the CAD findings
were rated against the standard of referen ce. A true positi ve was defined as a
detection by the CAD system of a nodule that had been rated with a high, medi
um or calcium class ifica tion by either radiologist.
Results: A total of125 nodule s were identi fied and class ified as actionable by at
least one of the two readers in the 35 chest MSCT data sets. The nodule size
ranged from 4.04 mm to 11.96 mm (mean 6.43 mrn).The CAD system correctly
marked 93.6% (117/125 ) of these actionable nodules. A total of 70 false pos itive
(FP) mar ks were noted in these 35 cases, result ing in an average of 2.0 (44/37)
FP mar ks per case.
Conclusions: The CAD system detected 93 .6% of actionable nodules, with a
low FP rate of 2.0 marks per case .

8-0202 14:09

Computer aided detection (CAD) of lung nodules in high-resolution
multidetector·row CT (MDCT) chest scans
M. Das' , A.C. Schneider' , M. Anderson ', P. Herzog ', P.F. Judy ', F.L. Jacob son ',
R.M.M. Seibel ' , SA Wood' . U,J.~'; ' Boston, MAlUS, 2Sunny vale ,
GAlUS, ' Munich/DE, 4MiJlheim a.d. Ruh r/DE

Purpose: To evaluate the performance of a CAD tool for automated dete ction of
lung nodules in thin-section MDCT data sets.
Materials and Methods: MDCT data sets of 22 patients with suspected lung
nodul es were acquired with standard dose , 4xl-mm collimation and a recon
structed slice thickness ofl .25-mm . Artificial lung nodules of various sizes were
extract ed from a lung nodule phantom and were digitally inserted at known , ran
dom coordinates into four of the datasets to serve as independent controls. All 22
data sets were then used to assess the performance of a CAD tool (LungCheck
er, R2 Technology) for correctly identifying real and artificially inserted lung nod
ules .The standard of reference was defined as the set of all nodules detected by
all observers and CAD that were agreed upon by the observer and an adjudica
tor.
Results : A total ofl 07 lung nodules were identified as the standard of reference.
Seven of these were identified by CAD only and subsequently added to the stand
ard of reference.The nodules missed by both observers ranged in size from 5.0 mm
to 8.1 mm with an average of5.6 mm. The sens itivity for the correct identification
of lung nodules were 93.3% (1DOll 07) for 01 , 78 .1% (83/107) for 02. The CAD
tool correctly identified all of the artificially inserted lung nodu les compared to
0%, identified by the observers .
Conclusion: The CAD tool identified 6.5% add itional nodules that had been
missed by two radiologists. CAD may effectively address challenges related to
increasing case-load and limited human resou rces .

Room K

Computer Applications

55305
Computer aided diagnosis
Moderators:
P.B. Dean; Turku/FI
HU. Lemke; Berlin/DE

14:00 - 15:30

A. mC 0 E F G 169



subsequently composited into one multi -path CPR image. An image-based com
positing technique, exploiting an enhanced z-buffer , was applied to avoid over
lapping artefacts caused by high intens ity regions . For each of 3 patients with
peripheral arterial occlusive disease a set of 21 multi-path CPR views over an
angular range of 1800 was computed. Adjusting the viewing angle was done in
teractively due to the linear complexity of the algorithm. The CPR views were
directly compared to digital subtraction angiography images.
Results: Each set at mult i-path CPR images displayed the entire vascular tree ,
without obscuration of vessels due to bony structures and with only minimal over
lap of crural vessels at extreme angular views (e.g. lateral).
Conclusion: Multi-path CPR allows a comprehensive cross-sectional assess
ment of the entire vascular tree within a single set of images. This may substan
tially reduce the amount of data to be stored for diagnostic purpose.

8-0205 14:36

Advanced postprocessing techniques for automated quantification and
characterisation of emphysema in multislice CT - an improved software-tool
in comparison to a density mask
T. Achenbach, O. Weinheimer, C.P. Heussel, S. Ley, M. Thelen, H.-U. Kauczor;
MainziDE

Purpose: Improvement of quantification and introduction of computer-aided cat
egorization of emphysema in thoracic multislice CT data-sets of patients suffer
ing from differenl manifestations of emphysema.
Materials and Methods: Image acquisition with multislice CT (collimation
1 mmlslice thickness 1.25 mmlincrement 1 mm) in 8 patients undergoing non
enhanced thoracic CT for other reasons. Threshold based techniques are ap
plied for semiautomatic segmentation of lung areas and the tracheobronchial
tree. With in lung contours emphysema pixels (-1024 to -950HU) are detected.
Pixels with higher density «-940HU) are labelled as emphysema, too, if sur
rounded by emphysema pixels . Multiple clusters are calculated to differentiate
between bullae classes (class 1: 0-8 rnrn", c1ass2: 9-65 rnm-, c1ass3: 66-120 rnrn",
class4: > 120 mm') . Pixel index (emphysema pixelsflung pixels) and bullae index
are displayed as a colour-coded overlay. To discriminate bullous from non-bul
lous emphysematous tissue loss. size dependent emphysema type (ET) and newly
developed non-size-dependent indices are implemented. Results are compared
with a stra ight-forward density mask (Siemens) and visual assessment by an
expert radiologist.
Results: Median lung volume was 7012 cm' (±1576). Median emphysema vol
ume per patient was 1072.4 em' (+1-444) calculated with the new software, where
as the density mask calculated 954 cm'.The median number of bullae was 376778,
for the four different classes: c1ass1:368090, class2: 4911, class3: 184, class4:
157 . Median Voxel (Bullae) index was 16.74 (5.39), ET and new indices were
also increased. Larger numbers corresponded to the visual impression of ad
vanced centrilobular and panlobular emphysema.
Conclusion: Advanced threshold techniques provide additional information about
extent, morphology and localisation of emphysema. This is a potential tool for
longitudinal evaluat ion of emphysema-pat ients .

8-0206 14:45

Developing and evaluating a computer aided diagnosis (CAD) system for
hip fracture detection
M.A. .Eng, T.S. Howe, WK. Leow, W Hsu, T.P. Tian , K.K . Sung ; Singapore/SG

Purpose: To develop and evaluate a computer aided diagnosis (CAD) system for
hip fracture detection.
Materials and Methods: Anteroposterior views of the pelvis of 64 consecutive
patients were obtained for computer analysis. These images were reviewed by
an Orthopaedic surgeon and bone radiologist to identify the fractures. Of these ,
45 were normal hips and 19 fractured hips.The CAD system involved three steps .
Firstly. the femur was localised using computer vision techniques. Secondly, the
femur was extracted using an active contour algorithm. Finally, using computer
analysis, a modified neck shaft angle for each femur was obtained and the re
sults plotted on a scatter diagram. A neck shaft angle threshold was then select
ed to differentiate normal from fractured hips .This value was used as a basis for
class ification.The difference between the left and right neck-shaft angles of each
patient was also assessed.
Results: For absolute neck shaft angle, a threshold of 116 degrees yielded the
best class ification accuracy. For left-right difference, a threshold of 11 degrees
was most accurate. Using the neck-shaft angle thresholding classifier, we achieved
an overall accuracy of 94.5% for all femurs. Misclassification rate was 5.5%. The
classifier detected 80% of the fractures. Using the left to right neck-shaft angle
difference, 85.9 % were correctly classified.
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Conclusion: Computer aided diagnosis based on a modified neck-shaft angle
classification system accurately identified more than 90% of normal and 80% of
fractured hips. This can serve as a preliminary model to further develop an accu
rate CAD system for hip fracture detection .

8-0207 14:54

Ultrasound (US) discrimination between cirrhosis (CI) and fatty infiltration
(FI) and grading of liver FI using Neural Network (NN) classifier:
Perspectives and limitations
I. Theotokas, I. Mpehrakis, V. Korantzinos, P. Papathanasiou, D. Mpaltas,
P.S. Zoumpoulis; AthenslGR

Purpose: To apply image analysis methods on US images for discriminating liver
CI from FI and for the grading of FI.
Material and Methods: This software supports the diagnostic decision applying
NN based on pattern recognition methods of US images. 108 patients with CI
and 142 patients with FI have undergone US gUided biopsies. Ultrasound images
of the area of the biopsy and images of 44 healthy volunteers were selected
using two different US scanners, which were connected with digitizers for image
processing. 22 textural features were calculated from each sample selected from
the image matrix of the liver parenchyma.
Results : Classification accuracy at the first tree level for distinguishing normal
from abnormal livers was 86.3%, at the second level for discriminating CI from FI
was 90.8% and at the third level , for distinguishing between low and high grading
CI or FI, was 88% and 81% respectively.
Conclusion: NN based on pattern recogn ition offers a useful decision support
tool for the discrimination and grading of diffuse liver disease. The limitations
include the dependence of the results on several parameters: US equipment,
probe, frequency, TGC and distance.

8-0208 15:03

Artificial neural networks in computer aided diagnosis (CAD) of enhancing
lesions at dynamic MR-mammography
T.W Vomweg', M. Buscerna ", H.-U. Kauczor' , A. Teifke ' , D. Mayer ', M. Thelen ' ;
'MainzlDE, ' Rome/IT

Purpose: Several improved Artificial Neural Networks (ANN) in comb ination with
novel training methods should be tested and evaluated in distinguishing between
benign and malignant contrast-enhancing les ions at MR-Mammography (MRM) .
Materials and Methods: For each of 604 histologically proven cases four clinical
parameters and four morphological findings from T1 and T2 weighted images as
well as six characteristic features from dynamic contrast-enhanced MR ser ies
were collected and stored in a database. This database was divided into two
groups using random or experimental methods (T&T algorithm). The first group
was used for training of different ANNs. The capability to distinguish between
malignant and benign lesions was tested by using the second group. A novel
computer program for input variable selection (IS procedure) was applied to re
duce the amount of input data . Sens itivity and specificity of each ANN were cal
culated and compared.
Results: The best result was achieved by a special more-complex ANN show ing
a sensitivity of 93.2% and a specificity of 97.3% in predicting malignancy. Opt imi
sation of the distribution of cases among the training and testing sets by the T&T
algorithm and reduction of input var iables by the IS procedure was necessary to
improve detection rate.The best stat ist ical model reached a sens itiv ity of 90.5%
and a specificity of 68.9%. An expert radiologist performed better than the statis
tical model but worse than the ANN (sensitivity 92.1 %, speci ficity 85.6 %).
Conclusion: Advanced ANNs can successfully analyse previously extracted fea
tures out of dynamic contrast-enhanced MRM . Novel training methods must be
used to improve classification result .

8-0209 15:12

Virtual endoscopy for the small bowel using an interactive 3D volume
segmentation
S. Wildermuth, M. Harders, T. Boehm , D. Weishaupt, B. Marincek, G. Szekely ;
Ziirich/CH

Purpose: To develop a system that allows virtual endoscopy (VE) of the small
bowel based on a haptically assisted interactive segmentation system.
Materials and Methods: 5 volunteers and 20 patients (evaluation of small bowel
obstruction or chronic inflammatory bowel disease) participated in this study, where
MR- as well CT-enteroclysis was performed. We developed a new virtual reality
based interaction metaphor for semi-automatic segmentation of abdominal 3D
volume data. The mouse-based, manual initialization of deformable surfaces in



8-0210 15:21

Principal component analysis combined with pattern recognition in soft
tissue tumours classification
J.M. Garcia-G6mez, C. Vidal , E. Malass idis , L. Marti-Bonmati, M. Robles;
Valencia/ES

Aneurysm sack pressure after transfemoral endovascular aneurysm
management with type 1 endoleak: A silicon model study
D. Menges, P. Knez , J.O. Balzer, T.J. Vagi, T. Schmitz-Rixen; Frankfurt
a. Main/DE

8-0213 14:18

Endovascular emergency treatment of acute aortic diseases
M.B. EittQn' , S. Herber'. C. Duber' , A. Neufang' , W. SchmiedI' , M. Thelen' ;
'MainzlDE, 2MannheimiDE

Purpose: To investigate safety and eHicacy of endovascular emergency treat
ment of aortic diseases.
Materials and Methods: Emergency treatment of acute diseases of the descend
ing thoracic aorta was performed in 11 cases: traumatic aortic rupture (n=4),
aortobronchial fistula due to penetrating ulcer and hematothorax (n=4), acute
type B-dissection (n=2 , one with penetration, one with subacute mesenteric
ischemia) and symptomatic aneurysm (n=1) . A total of 15 stentgrafls were im
planted. 14 of 15 implantations required general anesthesia, one case was per
formed under local anesthesia.
Results: 14 procedures were performed using femoral or iliac approach. One
procedure required aortofemoral bypass prior to stent grafting. Median follow-up
is 27 months. In all cases with traumatic rupture an immediate sealing of the
bleeding was achieved and follow-up is unremarkable (max . 72 months). Patients
with aortobronchial fistulas showed satisfactory results (max . 72 months) despite
reinterventions and graft extension. In one type-B dissection a retrograde dissec
tion of the aortic arch occured during stent release without neurological compli
cations. In the second type-B dissection with mesenteric ischemia mesenteric
blood flow was restored , however, a second look operation conf irmed pulsatile
flow but total necrosis of the small intestine.

Purpose: To evaluate the possibilities of computational fluid dynamic (CFD) in
AAA before and after stent graft placement based on multidetector CT-angiogra
phy (MDCT-A) data-sets.
Materials and Methods: 12 patients with AAA receiving MDCT-A before and
after stent implantation were included. The aorta including lumen, wall, thrombus
and calcification as well as the stent itself were segmented for generation of the
aortic geometries. The patient-specific, anatomically accurate haemodynamics
were simulated with the fluid structure interaction method using the CFD soft
ware (FIDAP, Fluent Inc.) after defining standardized inflow and structural me
chanical properties.
Results: We present a feasable method to adapt and import complex aortic mod
els based on MDCT-A into a software package for CDF, which is widely used and
validated in industrial research .The resultant simulations provide information on
a wealth of haemodynamic parameters before and after stent implantation in the
AAA as well as proximal and distal to the anchoring locations. These included:
detailed distribution of blood velocities, wall pressures, wall shear stresses and
wall deformation. The simulations showed a significant increased flow velocity
into the stent lumen itself in all patients. Distal to the iliaca stent fixations signifi
cant turbulent flow and pressure were simulated.
Conclusion: Predictions in preoperative planning and simulation of postinter
ventional fluid, including dynamic wall behaviour, can be made with this non
invasive novel method. CFD is a highly promising technique and can improve our
understanding of the local structural and fluid dynamic conditions for AAA stent
placement and could possibly lead to innovative interventional approaches.

8-0212 14:09

Abdominal aortic aneurysm (AAA) stent repair: Possibilities of pre- and
postoperative computational fluid dynamic simulation
T. Frauenfelder', T. Boehm ' , M. Lotfey ' ,T. Pfammatler' , B. Marincek' ,
S. Wildermuth '; 'ZOrich/CH, 2Darmstadt/DE

sure and pressure amplitude in an endovascularly eliminated aneurysm sack,
depending on the diameter of a type 1 endoleak, was examined.
Materials and methods: Silicon models of an abdominal aortic aneu rysm were
mounted in an artificial circulation system under approximately physiological blo
mechanic conditions. Average pressure and pressure amplitude were measured
in the aneurysm sack with either proximal or distal endoleak (diameter
0.5,1,2,3,4 mm, 10 mm length), with or without collateral outflow (109 ml/min)
under hypo- , norrno- and hypertensive circulation conditions (1I/min with an av
erage pressure of 50-150 mmHg).
Results : Neither collateral outflow, nor proximal (n=8) or distal (n=8) position of
the endoleak, nor the size of the endoleak (0.5 to 4 mm) played a role in the
pressure conditions in the aneurysm sack. Average pressure and pressure am
plitude corresponded in all cases 10 the systemic pressure.
Conclusion: Even small -sized proximal or distal type 1 endoleaks cause the
pressure in the aneurysm sack to approach that of the systemic pressure.There
fore. these aneurysms cannot be viewed as excluded from the systemic circula
tion .
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Purpose: Endovascular stentgraft treatment of abdom inal aortic aneurysm was
introduced by Parodi et al. in 1990. However, the safety of this method is still
controversial. If a type 1 endoleak develops, direct reperfusion of the aneurysm
sack occurs. It is not clear how small endoleaks influence the pressure conditions
in the aneurysm sack and the accompanying risk of rupture. The average pres -

Interventional Radiology

Purpose: A correct diagnosis in Soft tissue tumours (SIT) is important before a
therapeutic decision is planned. Using mathematical methods to analyze the in
formation extracted from the MR images (MRI), the discipline of Pattern Recogn i
tion (PR) makes an analysis of the data to infer a computational system that
allows the automatic classification of non-viewed data .
Materials and Methods: Different radiologists independently extracted the rele
vant information from MRI, including T1W-T2W/STIR, from a database that con
tains 304 cases , with 22 variables and the group label.

Support Vector Machines (SVM)
Parametric Classifiers
Decision Trees
Distance based classifiers

Principal Component Analysis (PCA) was also applied to reduce the set of var i
ables and to represent the cases in a 3-dimensional space , because we can
choose the number of components. Typically, the first 3-6 components contain
the main information.
Results: In previous expe riments , over 90% efficiency was obtained in the clas 
sification, and after PCA the results were improved.The important contribution is
that the 3-0 reprosentation of three PCA components shows the points form ing
well-differenciated groups of the different classes as the previous classification
showed.
Conclusion: It is possible to predict the histological group of a STT. Good effica
cy has been obtained in a large number of cases . main ly cyst. fat , vascular and
nervous. PCA demonstrates to be a good feature extraction technique and also
provides a good data representation tool that corroborates visually the results
provided by the classif iers. It may also help to detect badly labelled cases to be
revised .

3D represents a major bottleneck in interactive segmentation . In our multi-modal
system we enhance this process with additional sensory feedback. A 3D haptic
device is used to extract the centerline of a tubular structure. Based on the ob
tained path a cylinder with varying diameter is generated which in turn is used as
the initial guess for a deformable surface .
Results: In our prel iminary results, we present a new paradigm for interactive
segmentation of small bowel MR/CT data -sets. We showed how multi-modal in
teraction can enhance the process of semi-automatic segmentation.Our approach
was used to extract the skeleton of the small bowel which then served as the
basis for a full segmentation and VE of the whole intestine. In contrast to conven
tional pathfinding algor ithms designed for virtual colonoscopy which failed due to
the tortuous nature of the small bowel , our approach succeeded on these com 
plex data sets , also .
Conclusion: We have shown a new approach to generate computer models for
VE based on MR/CT image acquisition and haptically enhanced interactive seg
mentation.
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Conclusion: Endovascular treatment is a safe and effective for emergency treat
ment of life threatening complications in acute aortic syndromes.

8-0214 14:27

Endovascular aneurysm treatment: Embolisation of collateral vessels
improves aneurysm shrinkage and clinical outcome
M.B. Pitton', H. Schweitzer', S. Herber', J. Schneider', C. DOber', A. Neufang',
W. Schmiedt', M. Thelen'; 'Mainz/DE, 2MannheimiDE

Purpose: 7 years follow-up of endovascular aneurysm treatment. Does emboli
sation of collateral vessels influence aneurysm shrinkage?
Materials and Methods: Endovascular treatment was performed in 121 patients
using stentgrafts of StentorNanguard Type in 53 cases and Talent grafts in 68
cases. In group I patients collateral vessels remained untreated. In group IIlum
bar arteries and inferior mesenteric arteries were completely occluded by coil
embolisation before stent grafting or were spontaneously occluded.
Results: Technical success was 100%.30 day mortality was 0.8% (myocardial
infarction). 20 patients died during follow-up due to cardiac insufficiency (n=11),
tumor (n=6) and others (n=3). Mean follow-up is 38 months for patients with graffs
of StentorNanguard-Type (0-84 months) and 20 months forTalent (3-48 months).
In 26 /121 cases (21.5%,18 Vanguard cases, 8 Talent cases) a total of 46 radio
logical and/or operative reinterventions were performed including 11 graft ex
plantations. In contrast to group I, cases with completely occluded collateral
vessels (group II) showed a reduced number and size of endoleaks. Immediate
post-interventional transverse aneurysm diameters were 59.7±13.6 mm (group
II) and 55.8±10.2 mm (group I), n.s, However, aneurysm shrinkage was signifi
cantly improved in group II at 3 year follow-up (transversal diameter: 39.8±9.6 mm
(II) vs. 47.8±9.6 mm (I), p < 0.05).
Conclusion: Endovascular treatment is safe and effective in selected patients.
Embolisation of collateral vessels prior to stent grafting reduces incidence and
size of endoleaks and improves aneurysm shrinkage and clinical outcome.

8-0215 14:36

Abdominal aortic aneurysms (AAA) treated by endovascular stent-graft
deployment combined with embolic agents: CT and MR pattern of
aneurysm sac
L. Broglia, N. Mangialardi, G. Natali, E. Serrao, C. Cavazzini, M. Castrucci;
RomellT

Purpose: To identify different patterns of AAA sac treated with deployment of
various embolic agents (hystoacril, coils, collagen and Onyx) in patients treated
by endovascular stent-graft.
Materials and methods: 28 Patients with AAA, treated by endograft, underwent
the adjunctive procedure of deployment of embolic agents: Onyx (ethylene-vinyl
alcohol copolymer) in 12 cases, combined coils, collagen and/or hystoacril plus
Iipiodol in 16 cases. All patients underwent CE helical-CT and MR T1,T2 weight
ed and CE MRA sequences, reconstructed with MIP algorythm. CT and MR im
ages were evaluated by two observers in consensus, patterns of the aneurysm
sac and endoleaks were analysed on both set of images.
Results: In 12/12 patients treated with Onyx, CT showed hyperdensity, prevent
ing further evaluation of the aneurysm sac. In the same cases MR images were
not hampered by the embolic agents, endoleaks were missed in 2 cases on hel
ical-CT images due to high density artefact of embolic agents. In 6/16 patients
treated by coils, collagen and hystoacril, helical CT showed hyperdensity within
the aneurysm sac. In 4 cases MR showed a temporary hyperintense signal on
unenhanced and CE-T1W-MR images which vanished after 1-month.ln the other
12/16 cases the aneurysm sac had a homogeneous pattern, endoleaks could be
identified in two cases.
Conclusion: In patients treated with endograft and embolic agents, MR and MRA
follow-up studies should be preferred because of lower invasivity, absence of
ionizing radiation and iodinated contrast media and because CT images may be
compromised by the presence of artefacts.

8-0216 14:45

Endoleaks after endovascular repair of abdominal aortic aneurysm:Types,
time of onset and consequences
T.P. Willems, T.R. Prins, E.L.G. Verhoeven, R.B. de Jong, M. Oudkerk;
GroningenlNL

Purpose: To evaluate the occurrence of endoleaks and their consequences in
endovascular repaired aneurysms (EVAR).

Materials and Methods: Between 1996 and 2002, EVAR was performed in 209
patients. Endografts were successfully placed in 208 cases with a mean follow
up of 1.7 years.
Results: In 45 patients (22%) an endoleak was diagnosed. In 17 patients (8%)
an endoleak was seen at completion angiogram (four type I and 13 type II). At
discharge, nine endoleaks persisted and seven were secondary. After one month.
all persisting endoleaks had resolved, but eight patients had a new leak. After six
months, eight new (5%). all type II and four persistent endoleaks were diagnosed.
After one year, four new endoleaks (3%), one type I and three type II and six
persistent endoleaks were diagnosed. After two years, seven new endoleaks (7%).
five type I and two type II and three persistent endoleaks were detected. Ten
patients (22%) were treated endovascularly for a type-I (six) or a type-II (four)
endoleak. One patient had a transabdominal intervention because of a type-I
endoleak. After three years, 71% (95% CI63-79%) of cases were free from en
doleaks.
Conclusion: Primary endoleaks may resolve spontaneously. Endoleaks in the
follow-up period often need a secondary intervention.

8-0217 14:54

Incidence and treatment of type II endoleaks following endovascular repair
of abdominal aortic aneurysm
I. Bargellini, R. Cioni, F. Lemmi, P. Petruzzi, C. Vignali, C. Bartolozzi; Pisa/IT

Purpose: To evaluate incidence of type II endoleaks after endovascular repair of
abdominal aortic aneurysm (EVAR) and usefulness of further treatment.
Materials and Methods: From November 1998 to September 2001, 92 patients
underwent EVAR.On follow-up, 22 patients (23.9%) developed a type II endoleak.
Fourteen were detected at early follow-up and 8 at least 6 months after treat
ment. Further percutaneous and/or surgical treatment was performed in cases of
no reduction of the aneurysm sac diameter. Success of the procedure was deter
mined at CTAand duplex US by the resolution of the leakage and reduction of the
sac size.
Results: Type II endoleaks were associated with increase/stabilisation of sac
size in 18/22 cases (81.8%). Among early endoleaks, 4 cases resolved sponta
neously, 1 was associated with aneurysm reduction and 9 were treated percuta
neously after a mean time from onset of 8 months, with a success rate of 55.5%
(5/9). Among secondary endoleaks, 1 refused treatment and was converted be
cause of aneurysm rupture. 7 were treated after a mean time from detection of
1.4 months, with a success rate of 57% (4/7). Another late conversion was per
formed after failed percutaneous and surgical attempts of sealing the sac, that
continued to grow rapidly.The other patients, in whom treatment was considered
unsuccessful, showed a minimal residual leak but no significant aneurysm in
crease.
Conclusion: Type II endoleaks represent a frequent complication of EVAR and
require accurate evaluation. Treatment is required when the aneurysm continues
to grow, although success rate seems to be relatively low.

8-0218 15:03

Minimally invasive suture of the proximal neck to prevent stent-graft
migration following endovascular treatment of abdominal aortic aneurysm
(work-in-progress)
C. Vignali', E. Scarcello', I. Bargellini', P. Petruzzi', R. Cioni', C. Bartolozzi';
,PisallT, 2EmpoliliT

Purpose: Distal stent-graft migration represents a frequent complication of the
endovascular treatment of abdominal aortic aneurysms. A minimally invasive tech
nique, fixing the proximal neck to the aorta, is desirable to prevent migration.
Purpose of our study was to evaluate the ability of multidetector CT in determin
ing the sites of surgical suture.
Materials and Methods: In this preliminary experience, we deployed a stent
graft into 10 bovine aortas ex-vivo. Both straight and bifurcated stents were used:
2 AneuRx, 6 Endologix, 2 Zenith. Multidetector CT was performed (collimation
1.2 mm, spacing 0.6 mm), native images were processed by an experienced
operator on an independent workstation, to determine longitudinal and axial co
ordinates (from the origin of a renal artery) of 3 points, approximately positioned
at 120D from each other, where to fix the proximal neck of the stent to the aortic
wall. Then, the vascular surgeon sutured on the 3 fixed points. The aorta was
opened proximally to check correct identification of such points.
Results: Correct identification of the reference points was obtained in 29/30 points.
In one case the crossing was missed by 1.5 mm. Results were influenced by the
learning curve and by the non-sophisticated method of identifying the points on
the aorta.
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Contrast enhanced 3D·FLASH GRE MR angiography versus 3D-TOF MR
angiography in intracranial vessels using PAToptimized phased array S
channel head coil
O. Ozsarlak, P.M. Parizel, J.w. Van Goethem, A.M.A . De Schepper;
Antwerp/BE

Purpose: To compare the contrast enhanced 3D-FLASH and low-dose contrast
enhanced 3D-TOF MR angiography techniqu es using 8-channel phased array
head coil in visualization of the intracran ial vessels .
Methods and Materials: Contrast enhanced 3D-FLASH MR angiography after
20 ml bolus injection of gadolinium and 0.5 ml low-dose gadolinium enhanced
3D-TOF MR angiograp hy were compa red in visualization of intracranial vessels
on 15 patients. Contrast enhanced MRA was obtained by MR fluoroscopic detec
tion of contrast bolus at the aortic arch and common carotid arteries. Parallel
acquisition technique with a factor 2 was applied using 8-channel phased array
head coil. TOF-MR angiography was performed in second sess ion using two flow
saturation bands through the sagiltal and transve rse sinuses. MIP reforma tions
of both techniques were reviewed blindly by three radiologists for vessel del inea
tion , patency and image contrast.
Results: Low-dose contrast enhanced 3D-TOF-MR angiography showed belter
delineation of the distal branches of intracranial vessels. Venous enhancement
had no effect on assessment since we applied two venous saturation bands . By
applying the parallel acquisition technique, acquisition time decreased to 3 min,
which was still longer than that of 3D-Flash CE-MRA (12 sec) . Background sup
press ion with water excitation technique allowed better fat suppression through
the orbits.
Conclusion: In the evaluation of intracranial vessels, low-dose contrast enhanced
3D-TOF MR angiography improves assessment of distal branch patency and
central portion visualiza tion , since turbulent flow effects decrease by using con
trast medium . Although paralle l acqu isition technique is shortening the acquisi
tion time, CE-3D-Flash MR angiography technique is still much faster .

8-0222 14:09

Standardized time-to-peak measurements using perfusion-MRlln patients
with carotid artery disease and various grades of primary collateralization
insufficiency
C.J.O.~, S. Kreuzer, H. Teufelsbauer, C. Kopp; Vienna /AT

Purpose: Hemodynamic restriction of cerebral perfusion in carotid artery dis
ease depends on grade of ICA-stenosis and on status of primary collaterals. As
a rare complication hemodynamic infarctions, besides thromboembolic events.
may occur during and after surgery or endovascular treatment. Perfusion-MRI
can quantifiy hemodynamic changes of cerebral perfusion and the vascular anat
omy can be examined noninvasively by various MR- and CT-technique s. A grad
ing of primary collateral insufficiency may ther efore be ach ieved by these
techniqu es. which may help avoid compl ications .
Methods and Materials: A sample of 30 patient s with ICA-d isease was exam
ined.Temporal high resolution perfus ion-MRI (=P-MRI) with evaluation of stand 
ard ized Time-to-Peak parameter (stdTTP) was used to quantify hemod ynamic
changes. High resolution T2w-imaging, phase contrast (120 ern/sec), contrast
enhanced MR-angiography and CT-angiography of the circle of Willis were per
formed to describe the vascular situat ion.Three major scenarios (grades: 0; 1a.b:
2a,b; 3a,b,c,d) of collater al supply were differentiated and the hemodynamic sit
uation was analysed. Subcortical infarct ions in borderzones were def ined as in
dicator of cr itically hemodynamic restriction. All patients had follow up
MR-examinations after surgery or intervention.
Results: Hemodynam ic complications and critical hemodynamic restriction of
cerebral perfus ion as measured with stdTTP were only found in grade 3 situa
tions (n = 2).The grade 2 scenarios showed a clear but compensated hemody
namic restriction, while grade 1 scenarios exhibited only mildly restricted or nearly
normal hemodynamic conditions.

Room N/O

55311
MR angiography
Moderators:
R.N. Bryan; Philadelphia, PAiUS
WL. Heindel; MOnster/DE
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14:00 - 15:30

8-0219 15:12

8-0220 15:21

Purpose: To report our experience of percutaneous repair of isolated iliac artery
aneurysms with a combination of different methods (stentgraft placement, em
bolization of the inte rnal iliac arter y (IIA) and CT-guided embolization).
Materials and Methods: Between 10/96 and 8/01,35 interventions were per
formed in 20 patient s with 25 aneury sms. In 7/25 aneurysms (28%) therapy was
restricted to embolization of the IIA and/or their branches. In 5/25 aneurysms
(20%) stentgrafting was performed alone or in combination with embolization of
the IIA (13/25, 52%). In 3/25 cases emboliza tion of IIA aneurysm was performed
percutaneou sly unde r CT-guidan ce. In a retrospective analys is, patient records
were reviewed for occurrence of peri-procedural compl ications, for procedural
success (complete exclusion of the aneurysm) and for primary (successful ex
clusion afte r one intervention ) and secondary success. The follow-up examina
tions were evaluated for reperfusion to prove complete exclusion of the aneurysm
and the patency of the implanted stentgrafts.
Results: Mean 1.4 interventions/aneurysm (range 1-6) had to be performed in
order to achieve compl ete exclusion of the aneurysm. There were no procedure
related complications. 32/35 inte rventions (91.4%) were term inated with proce
dural success. Primary success was achieved in 19/25 aneurysms (76%), sec
ondary success in 4/25 aneurysms (16%) . In 2/25 (8%) secondary success
couldn't be reached after 2 and 6 interventions, retrospectively.
Conclusion: Percutaneous therapy of isolated iliac artery aneurysms has be
come a potential alternative for poor surgical candidates or for selected patients
the primary alternative to open surgical repair.This method is feasible and safe,
with very low procedu re related morbidity and mortality.

Conclusion: Multidetector CT could represen t a valuable tool for an easy and
non-invasive identificat ion of the points of the proximal stent-graft to suture to the
aortic wall by means of a minimall y invasive procedure . In-vivo studie s will be
performed to evaluate feasibility of this promisi ng technique.

Endovascular management of isolated iliac artery aneurysms
F. Wolf, MA Funovics , A. Dirisamer, C.M. Loewe. M. Cejna , M. Schoder,
J. Lammer ; Vienna/AT

Endovascular treatment of atherosclerotic isolated iliac arteries aneurysms
A.~,G. Brancaccio.T. Lupatelli, A.-M. Belli , R. Morgan ; London/UK

Purpose: To review our techniques and results in the endovascular treatment of
isolated athe rosclero tic iliac arter y aneurysms.
Materials and Methods: Between May 1995 and March 2002, 17 isolated iliac
aneury sms were treated endovascularly in 13 patients (12 males and one fe
male- mean age 75.4 years, range 60 - 84 years) . The series included 14 com
mon iliac artery aneurysms and 3 internal iliac artery aneurysms. The mean
diameter of the aneurysms was 4.7 em (range 2.6-9 em). Two common iliac ar
tery aneury sms were treated with bifurcated stent grafts after prior emboli zation
of the internal iliac artery.
The remaining common iliac artery aneurysms were treat ed with unilateral cov
ered stents grafts . Of these, 7 required prior embolization of the internal iliac
artery and 2 required coil embolization of the aneurysm sac.The 3 internal iliac
artery aneurysms were treated with embolization only (1) or embolization and
insertion of unilateral covered stent grafts across their origions (2).
Results: Primary exclusion was achieved in all cases with no immediate techni
cal comp lications . On follow up, 5 common iliac artery aneurysms showed evi
dence of endoleak . Two of these were successfully treated with further stent
graft ing . The remaining 3 resolved spontaneously without furthe r intervention.
One internal iliac artery aneurysm showed some residual flow on the first scan at
6 weeks with no increase in size and was thrombosed on follow up at 6 months.
Conclusion: Endovascular treatment of isolated atheros clerot ic iliac aneurysms
achieves good short to mid term results.
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Conclusion: Grade 3 of primary collateral insufficiency is related to critical he
modynamic restriction of cerebral periusion and should therefore be known be
fore surge ry or endovascular intervention.

8-0223 14:18

Time-ot-flight magnetic resonance angiography in the follow-up ot
intracranial aneurysms treated with Guglielmi detachable coils
H.E. Wesfer/aan' , A.M. van derVliet', J.M. Hew' , K.Y.J.A. Ho",
J.D.M. Metzemaekers' , J.J.A. Mooii', M. Oudkerk' ; 'GroningenlNL,
' ZoetermeerlNL

Purpose: The purpose of this study was to evaluate time-of-flight magnetic res
onance angiography (MRA) in the follow-up of intracranial aneurysms treated
with Guglielmi detachable coils (GDG).
Material and Methods: From January 1998 to January 2002,27 concomitantly
periormed MRA and laDSA examinations, regarding 33 intracranial aneurysms
(18 located in the posterior circulation). were analyzed for residual aneurysm
and arterial patency. MRA analysis was based upon source images in combina
tion with maximum intensity projections. laDSA was the reference standard.
Results: Two aneurysms were excluded for evaluation, because of clip artifacts.
Sensitivity and positive predictive value of MRA in revealing residual aneurysms
were espectively 89% and 80%. Specificity in ruling out remnant necks and re
sidual flow within coils was respectively 91% and 97%, with a negative predictive
value of respectively 95% and 100%.
Spec ificity and negative predictive value of MRA for arterial occlusion were re
spectively 87% and 100% for the parent arter ies and respectively 85% and 100%
for the adjacent arteries.
Conclusion: MRA is a significant diagnostic tool in the follow-up of GDG treat 
ment and it may replace laDSA in excluding residual flow within coils and aneu
rysmal necks and in ruling out arterial occlusion.

8-0224 14:27

Role of 3D contrast-enhanced MR venography In the evaluation of venous
sinus infiltration in meningiomas
M. Ferrante' , A. Bozzao", M. Bonamini' , V. Finocchl' . C. Cotonnese",
L. Ferrante ' , L.M. Fantozzi ' ; 'Romel lT,' /serniailT

Objective: Toassess the value of contrast -enhanced magnetic resonance venog
raphy (CE-MRV) in the preoperative evaluation of venous infiltration in patients
(pts) with meningiomas, comparing CE-MRV with phase contrast (PC) sequence
and surgery as the gold standard.
Materials and Methods: 10 patients candidate for surgery for meningiomas lo
cated close to a venous sinus underwent MR examination. Axial T1, T2, DP and
FLAR, and post contrast T1 weighed images on three planes as well as PC and
dynamic 3D CE-MRV (multiple acquisitions each lasting 6 sec) were periormed.
Both sets of angiograms were evaluated to asses the venous infiltration. All pa
tients underwent surgery and postoperative findings were taken as the gold stand
ard to evaluate the diagnostic accuracy of both angiographic sequences.
Results: In six of 10 pts PC images showed a loss of signal adjacent to the
meningioma suggesting occlusion 01the sinus it self. In the same pts CE-MRV
showed sinus infillration with patency of its lumen . This was confirmed by sur
gery. In the remaining four cases both sequences provided similar information.
CE-MRV better depicted collateral venous channel close to the meningioma.
Conclusions: In the preoperative planning of patients with meningiomas located
close to a venous sinus , CE-MRV provides additional and more reliable informa
tion concerning venous infiltration than PC sequences. Since there is no signifi
cant addition of time and costs we suggest to use CE-MRV routinely when
evaluating a patient with meningioma with suspected infiltration of a venous si
nus.

8-0225 14:36

Contribution of MAl and MR angiography in early diagnosis of brain death
A.H. Karantanas' , I. Mountanos2 , K. Paterakis " A. Komnos' ,
G.M. Hadj igeorgiou' ; 'LarissalGR, ' KalamatalGR

Purpose: The objective of this study was to investigate whether the findings of
MR imaging and MR angiography could accurately and early diagnose brain death
in comatose patients.
Methods and Materials: Thirty comatose patients were studied with MRI and
MR arteriography. In 20 patients (group A) presenting with a Glasgow coma scale
(GCS) 3-6 , the final clinical diagnosis was brain death. In ten comatose patients
with a GCS 4-6 and no clinical signs of brain death (group B), the clinical follow
up did not reveal brain death in a period of 12 months. The MRI examination

consisted of turbo fluid-attenuated invers ion recovery and T2 turbo spin-echo
pulse sequences. The MR arteriography was periormed with a 3D inflow pulse
sequence. In 12 patients with brain death and 5 patients with no signs of brain
death, a 3D phase contrast MR venography was also applied.
Results: Magnetic resonance imaging in all patients showed var iable edema
with swelling of the cerebral gyri , small ventricular system , and basilar subarach
noid spaces. In group A, MRI in addition showed tonsillar herniation. In group A,
MR arteriography revealed no arterial flow in the intracranial circulation, wherea s
MR venography showed in 9 patients no opacifi cation of the sagittal and straight
sinuses or visualization of intracranial veins. In contrast, MR angiography showed
intact intracranial vessels in patients of group B.
Conclusion: MR imaging and MR angiography may be reliable ancillary tests for
use in early diagnosis of brain death.

8-0226 14:45

Magnetic resonance angiography in the selection of patients suitable for
neurosurgical intervention of ruptured intracranial aneurysms.
H.E. Westerlaan', A.M. van derVliet' , J.M. Hew2

, K.Y.JA Ho',
J.D.M. Metzemaekers', J.JA Mooi]' , M. Oudkerk'; 'Groningenl NL,
2ZoetermeerlNL

Purpose: To establish whether magnetic resonance angiography (MRA) can be
appl ied to plan and execute surgery, especially in the early phase, on ruptured
intracranial aneurysms without recourse to intra-arterial digital subtraction angi
ography (laDSA).
Methods: Over the period of February 1998 to August 2001 in all patients pre
senting with a subarachnoid hemorrhage MRA was periormed primarily. A three
dimensional time-of-flight MRA protocol with T.-weighted coronal and axial images
was used . If MRA demonstrated an aneurysm, surgery was undertaken. laDSA
was confined to patients with negative or inconclusive MRA findings. We com
pared MRA images with operative findings in positive patients and with laDSA in
negatives.laDSA was considered the gold standard, if MRA findings were incon 
clusive .
Results: In this study 205 consecut ive patients (mean age 52,7 years, 69% wom
en) were included. In 133 patients (64 ,9%) MRA demonstrated an aneurysm,
directty followed by neurosurgical intervention. In 33 patients (16,1%) MRA find
ings were categorized as inconclusive. In 39 patients (19,0%) MRA results were
negative . No false negative ruptured aneurysms were selected by MRA. In only
one patient surgical intervention was periormed on false positive MRA findings.
Conclusion: MRA can replace laDSA as first diagnostic modality in the selec
tion of patients suitable for surgical treatment of ruptured intracranial aneurysms.

8-0227 14:54

MAl of the brain one year after subarachnoid hemorrhage: Comparison of
aneurysmal vs nonaneurysmal bleeding and surgical vs endovascular
treatment
P.1.~,T.S . Koivisto , R.L. Vanninen ; KuopiolFI

Purpose: To illustrate, analyze and quantitate MRI-findings one year after sub
arachnoid hemorrhage (SAH) . comparing patients with nonaneurysmal (NA) vs
aneurysmal bleeding and endovascular (E) vs surgical (S) treatment.
Materials and Methods: Altogether 106 consecutive patients underwent MRI of
the brain (1.5T) 12 months after SAH and treatment (E/S/NA ; 41/47/18) . The
following factors were analyzed: ischemic lesions , signs of hematoma, siderosis
and retraction injury, and ventr icular-to-intracranial width ratio (VI-ratio) .
Results: Ischemic lesions in brain MRI were significantly more common after
aneurysmal than nonaneurysmal SAH (p=0.016). Only two patients (11%) with
nonaneurysmal SAH had ischemic deficits: one pontine (diameter 5 mm) and
one supratentorial (9 mm) lesion . Ischem ic deficits in the parental artery territory
of the ruptured aneurysm were sign ificantly more common after surgical
(n=21 ,45%) than endovascular (n=8,20%) treatment (p=0 .018) . Mean diameter
of the defects was 36(S) vs. 43(E) mm (ns). Ischemic deficits in other vascular
territories were equally common in endovascular (n=9,23%) and surgical
(n=8,17%) patients, with mean diameters of 30 mm (E) and 52 mm (S). Deficits
caused by preoperative ICH were common after aneurysmal SAH; (n=l O,25%)(E)
and (n=21,41 %)(S), compared to nonaneurysmal SAH (n=O,O%). Retraction in
juries were present in 21 (45%) surgical patients. VI-ratios were equal ; 0.24(E) ,
0.24(S) and 0.23(NA) (ns).
Conclusion: SAH patients with aneurysmal bleeding carry a higher risk of ischem
ic lesions in one year MRI than nonaneuryamal SAH patients. Permanent ischemic
lesions in the territory of the parental artery seem to be more common after sur
gical than endovascular treatment. Ischomic lesions in other vascular territories,
associated with vasospasm, are equally common.



teries , and decreased visualization of peripheral branches at MRA; focal/d iffuse
abnormalities at MRI.
Results: All patients with large ischemic lesions at MRI (15 cases) showed path
ological patterns both at MRA and SPECT, In 7 cases where SPECT abnormal
ities were associated with negative MRA, MRI showed subcortical white matter
lesions, as in chronic vascular disease. In 4 acute cases with inconclusive MRI
findings, SPECT demonstrated the vascular territory with perfusion deficit, which
was concordant with MRA in 3 cases .
In 2 patients with negative MRI, SPECT and MRA detected abnorm alities in dif
ferent vascular territories. Finally, in 2 patients with mild CVD at MRI and poor
definition of the peripheral circle of intracranial arteries at MRA, the SPECT re
sulted negative.
Conclusion: SPECT confirmed its high sensitiv ity in CVD, while MRA abnormal
ities were strongly correlated with perfusion defects and parenchymal lesions . A
combination of SPECT, MRA and MRI is helpfUl In the characterization of pa
tients with CVD.

8-0228 15:03

MR detectability and appearance of small experimental intracranial
haematomas at 1.5T: A follow-up study for 6-7 months
M. Alemany Ripoll , R. Raininko; Uppsala /SE

Purpose: Several authors are investigating the clinical significance of the so called
'old microbleeds' incidentally found on brain MRI of patients with acute stroke.
We raise the question if new and old microhematomas can be differentiated with
MRI. Our purpose was to investigate the detectability and appearance of small
experimental intracranial haematomas on MRI at 1.5T in a long-term follow-up,
and to address the question of differentiability between fresh and old rntcrob
leeds.
Methods: Autologous blood was injected into the brain of seven rabbits to create
small intraparenchymal haematomas . MRI was performed before and after hae
matoma creation , at two weeks and monthly up to six or seven months. Tt-, pro
ton density- and T2-weighted (w) spin echo (SE), FLAIR and T2*-w gradient echo
(GE) pulse sequences were used.
Results: Blood was detected in the brain of all animals during the first hours after
haematoma creat ion. In the last examination (6 or 7 months) , the T2*-w GE se
quences still showed remnants of the intraparenchymal haematomas in all the
rabbits . New and old lesions appeared hypointense on T2*-w GE. The other se
quences were rather insensitive to the small haematomas at any stage .
Conclusion: The residues of very small intraparenchymal haematomas can be
seen during many months with T2°-w GE sequences on brain MRI at 1.5T. The
age of the microhematomas cannot be estimated with MRI because new and old
lesions have the same appearance on T2°-w GE, and SE sequences. Although
these sequences are very useful in estimating the age of larger haematomas,
they are rather insensitive to microhematomas.

8-0229 15:12

14:00 - 15:30

Contrast Media

55306
Contrast media in clinical PET/CT,CT,MRI,
and angiography
Moderators:
P.Aspelin; Huddinge/SE
P.Wunderbaldinger; Vienna/AT

8-0231 14:00

Room P

Non-invasive quantification of brain edema and lesion volume in rat stroke
models using MRI
G.F. Bachmann ' , T. Gemets-, E. Stolz", A. Kluge' , M. Walberer ' , M. Kaps2;
,Bad NauheirnlDE, 2Giessen/DE

Purpose: We evaluated a technique for the non invasive quantification of the
space occupying effect of focal ischemic brain injury in a rat stroke model using
MRI.
Methods: Acute stroke of the MCA territory was induced in 14 Sprague Dawley
rats, using the suture technique. High resolution T2-weighted and diffusion-weight
ed MRI was performed after 6 and 24 hours (Bruker PharmaScan; 7T). Lesion
volume (LV), the space occupying effect (%HLV), and ipsilateral and contralater
al hemispheric volumes (HVi and HVc) were determined. Hemispheric lesion
volumes were calculated with and without correction for edema concerning an
equation suggested by Loubinoux and coworkers. Absolute brain water content
was determined after MRI using the wet-dry method .
Results: All 14 rats demonstrated a large cortical and subcortical infarction with
in the right MCA territory. Size of infarct ion and expression of edema was more
significant in the 24 hour group. Uncorrected and corrected %HLV was 35.6%
(15.0) and 27.6% (14.6) after 6h and 62.3% (12.3) and 45.6% (10.0) after 24h ,
respectively. The space occupying effect was highly correlated with the increase
of water content after 6h and 24h (r=0.95, p < 0.01).
Conclusions: Without correction, lesion volumes are overestimated by 22.5%
and 26.8% after 6 and 24h respectively. Quantification of the space occupying
effect in focal cerebral ischem ia is an indirect , however reliable non-invas ive
measure for the amount of brain edema.

8-0230 15:21

Cerebrovascular disease: Integration of morphological and functional
diagnostic information by MR-imaging, MR-angiography and brain
perfusion SPECT
E.M. Covelli , E. Tedeschi, P. Sullo, G. Mazzarella, T. Donniann i, G. Belfiore;
Caserta/IT

Aim: To perform , in patients with cerebrovascular disease (CVD), a comparative
assessment of brain perfusion findings at single photon emission computed tom
ography (SPECT) with the morphologic assessment of parenchymal damage at
MRI. and with the evaluation of intracranial arteries at MRA.
Materials and Methods: 30 patients with clinical suspicion CVD underwent, within
one week and in random order, SPECr with 99m-Tc-ECD, and MRI (1.5T) with
30-TOF MRA sequences, All images were independently evaluated by two ob
servers, unaware of clinical findings . Abnormalities were considered: focal and/or
diffuse cortical hypoperfusion at SPECT; narrowing and signal loss in major ar-

Nephrotoxicity in high-risk patients: A double blind randomised multicentre
study of Iso-osmolar and low-osmolar non-ionic contrast media.The
NEPHRIC study
P.~' , P. Aubry2, S.-G. Franssen", R. Strasser', R. Willenbrock5, K. Berg6;

'Stockholm/SE, 2Paris/FR, 3Link6pinglSE, 4Dresden/DE, ' Berlin/DE, ' Oslo/NO

Purpose: To study the nephrotoxic effect of an iso-osmolar dimeric non-ionic
contrast medium (IOCM) , iodixanol , compar ed to a low-osmolar non-ionic mono
meric contrast medium (LOCM) , iohexol , in patients with diabetes mellitus and
impaired renal function .
Materials and Methods: In total 129 diabetic patients with serum creatinine (Scr)
values of 133-3081Jmoll1 prior to the investigation , undergoing coronary or aorto
femoral angiography, were included in a randomised, double-blind, prospective
multi-centre study. Primary endpoint was peak in Scr during day 0 to day 3. Other
endpoints were the number of patients with a Scr increase of > 44 urnol/l, and
> 88 urnol/t., and the change in Scr day 0 to day 7.
Results: lodixanol induced significantly less increase in Scr compared to iohex
01.The mean peak day 0 to day 3 was 11.2 IJmol/1 in the iodixanol group and 48.2
IJmol/1 in the iohexol group (p=O.OOl).The number of patients with Scr increase
> 44.21Jmoll1 was 2 (3%) in the iodixanol and 17 (26%) in the iohexol group
(p=0 .002 , OR 0.09 . CI 0.02-0.41), The number of patients with increase
> 88.4lJmol/1 was 0 in the iodixanol and 10 (15%) in the iohexol group. The mean
change in Scr on day 7 was 6.3 IJmoll1 in the iodixanol and 21.4 IJmoll1 in the
iohexol group (p=0.003) .
Conclusion: Contrast media induced nephropathy is an important clinical prob
lem, and the risk for developing nephropathy is significantly reduced when iodix
anal , an iso-osmolar contrast medium, is used compared to a LOCM in high-risk
patients.

8-0232 14:09

Focal tracer uptake: A potential artefact in contrast-enhanced PETICT
imaging
G. Antoch . L.S. Freudenberg ,T. Egelhof. J. Stattaus , W. Jentzen, A. Bockisch ,
J.F. Debatin; Essen/DE

Background: To evaluate potential artefacts due to bolus passage of intravascu
lar contrast agents in dual-modality PET/CT tomography.
Patients and Methods: Dual-modality FDG-PET/CT imaging was performed on
30 oncologic patients . For optimal CT image quality 140 ml of an iodinated con
trast agent containing 300 mg/ml iodine were administered intravenously, CT
images were used for attenuation correction of PET. PET/CT images were evalu
ated qualitatively by two physicians. Artefacts were defined as areas of focal
tracer uptake in accurate co-registration with a contrast-enhanced blood vessel.
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In cases where artefacts were present (group 1) regions of interest were applied
to the center of the underlying vessel to quantify the degree of contrast enhance
ment. In patients without PET artefacts (group 2) density measurements were
performed in the subclavian vein of the arm into which the contrast agents had
been administered . Quantities of intravascular enhancement in patients with and
without artefacts were correlated.
Results: Intravascular contrast agents led to artefacts in 4 out of 30 patients
(13%). Differences in mean density of intravascular enhancement were highly
significant (p < 0.001) when comparing patients expressing the artefact (2262
+1-304 HU) with those in whom PET imaging was achieved artefact-free (1058
+1-209 HU).Patients of group 1 had a significantly lower body surface area (1.67m2
+1-0.11) than those in group 2 (2.01 m2 +1-0.18 , p=0.035) ,
Conclusion: Contrast enhanced dual-modality PETtCT imaging may result in
PET artefacts due to bolus passage of undiluted intravenous contrast. The eval
uating physician has to be aware of these artefacts to avoid false positive inter
pretation.

8-0233 14:18

Oral contrast agents in dual-modality PET/CT tomography: Effect on CT
based PET attenuation correction
G, Antoch, W. Jentzen, L.S. Freudenberg, J. Stattaus, S.P. Mueller,
A. Bockisch, J.F. Debatin; Essen/DE

Purpose: To determine potential effects of iodine- and barium-based contrast
agents on the CT-based attenuat ion correction of the PET emission data in dual
modality PETICT imaging .
Materials and Methods: A SNM/NEMA-PET phantom was equipped with two
cylinders containing [18F]-2-fluoro-2-deoxy-D-glucose (FOG) activated water and
one insert containing air. The main compartment was filled with iodine-based
contrast (370 mg/ml) at concentrations ranging between 0.5 - 10%, barium (bar
iumsulfate 1g/ml) ranging between 0.5 - 50%, as well as water (negative control) .
Imaging was conducted on a PET/CT tomograph (biograph" Siemens Medical
Solutions) . The activity concentration within the cylinders was quantified by re
gions of interest. The error in attenuation correction was calculated as the devia
tion of measured tracer concentrations from the negative control. To assure
intraluminal densities comparable to in-vivo conditions , density measurements
were obtained from 30 patient studies conducted on the same imaging system.
Results: The presence of contrast agents resulted in an overestimation of the
intra-cylindrical activity concentration on PET images which directly related to
the contrast concentrations. Iodinated contrast induced an activity increase of 5 
38%, while barium increased activity concentration between 15 - 580%. Iodine
and barium concentrations in clinical use resulled in activity overestimations of
20 +1-2% for iodine and 21 +1-3% for barium. In-vitro density values were com
parable to in-vivo studies.
Conclusion: In the presence of contrast agents CT-based PET attenuation cor
rection is overestimated in PET/CT tomography. This overestimation has to be
taken into account when tracer quantification is desired for differential diagnosis
of benign and malignant diseases.

8-0234 14:27

Avoiding contrast-induced artefacts in dual-modality PET/CT imaging: Value
of a negative oral contrast agent
G. Antoch, H. Kuehl, J. Kanja, T.C. Lauenstein , H. Schneemann , E. Hauth,
T. Beyer, A. Bockisch, J.F. Debalin ; Essen/DE

Purpose: To determine the value of a negative oral contrast agent for dual-mo
dality PET/CT imaging.
Materials and Methods: PET/CT examinations of 60 oncologic patients were
performed on a PET/CT tomograph (bloqraph" Siemens Medical Solutions) .
Barium (20 patients), water (20 patients) , and a solution of 2.5% mannitol and
0.2% locust bean gum (LBG - 20 patients) were used for oral contrast. 5 typical
diameters each of the stornacn, the jejunum and the ileum were determined by
two physicians in all patient studies. PET images were evaluated qualitatively for
areas of increased bowel FOG uptake based on a four-point scale as well as
quantitatively by determination of standard uptake values (SUV) of 5 typical small
bowel loops.
Results: Intestinal distension with LBG I mannitol proved superior over water
and barium. Mean diameters for the stomach were 6.42 +1-1 .79 cm (water: 6.08
+1-1.53, p=0.0401 ; barium 4.97 +1-1.14 , P < 0.0001), the jejunum was distended
to 2.05 +1-0.30 cm (water : 1.56 +1-0.30, P < 0.0001; barium 1.90 +1-0.28,
P < 0.0001), and diameters of the ileum averaged 1.99 +1-0.26 cm (water: 1.38
+1-0.27, P < 0.0001; barium: 1.86 +/0 .23 , P < 0.0001) . Quantitative analysis of
the bowel's glucose uptake revealed SUVs of 1.78 (+1-0.47) for LBG I mannitol ,

1.74 (+1·0.48) for water, and 2.67 (+1-0.79) for barium. Increased glucose uptake
was demonstrated more often with barium than with water or LBG I mannitol
when evaluated qualitatively.
Conclusion: LBG I mannitol may be used as a negative oral contrast agent in
PET/CT imaging as it provides good bowel distension while avoiding potential
contrast-induced PET artefacts.

8-0235 14:36

Effects of CO, and iodine contrast media angiography in patients with renal
artery stenosis
P. Liss, 0 . Hellberg , A. Hagg, A.-M. l.ofberq , U. Olsson , P. Hansell ,
L.-G. Eriksson , D. Bergqvist , R. Nyman; UppsalafSE

Purpose: Carbon dioxide gas (C0
2

) has been proposed for use instead of ionic
contrast media (CM) in patients at risk of developing renal failure from CM.The
effects of CO2 versus ioxaglate on renal function were studied in a prospective
randomized study,
Methods: During a two-year period 123 patients with suspected renal artery ste
nosis undergoing diagnostic renal angiography were included in the study. Of
these, patients with serum creatinine below 200 IJmoi/L (n=82) were randomized
prospectively to receive either CO

2
(n=37) or ioxaglate (Hexabrix

200 mg I/ml )(n=45). All patients with serum creat inine above 200 urnot/l, (n=41)
initially received CO,. The serum creatinine concentration was measured within
24 hours before and 24 hours, 48 hours and 2-3 weeks after the procedure.
Results: In none of the groups were there significant changes in serum creati
nine. Four of the patients with initial serum creatinine above 200 prnol/l; showed
an increase in serum creatinine of more than 25%. Among the patients with initial
serum creatinine below 200 IJmoi/L two in the CO

2
group and five in the iodine

group displayed a more than 25% increase in serum creatinine. In the two rand
omized groups the risk for a decrease in renal function was related to the amount
of injected iodine.
Conclusion: Injection of CO

2
does not influence renal function. Regarding iodi

nated CM, the larger the amount administered the greater the risk of renal failure.
Injection of CO2 reduces the need for iodinated eM and thus lowers the risk of
developing renal failure.

8-0236 14:45

Optimization of different iodine concentration contrast media in the
multislice CT angiography of peripheral arteries
F. Venditti, C. Catalano, M. Francone, M. Danti, F. Fraioli, A. Napoli,
R. Passariello ; Rome/IT

Purpose: Toassess the effect of different iodine concentration contrast media in
MSCTA of peripheral arterial disease.
Materials and Methods: Sixty patients divided into two groups of 30, with clini
cal diagnosis of obstructive arterial disease of the extremities , underwent multi
detector row spiral CT angiography of the run-oft vessels . The acquisition
parameters were the tollowing: collimation 4 x 2.5 mm, slice thickness and inter
val 3 rnrn, gantry rotation time 0.5 sec, delay time based on test bolus. In all
patients 0.7 gl/kg body weight were administered. In group A (divided into three
subgroups of 10 pts), the variable parameters were iodine concentration of the
contrast media, respectively 300, 350 and 400 mgl/ml and flow rate (respectively
3; 3.4; 4 ml/sec) . In group B the only different parameter in the protocol was flow
rate which was constantly 3.5 ml/sec. Standard ROls were detected at a con
stant window level at seven different vascular segments. Quantitative and quali
tative analysis in all axial and reconstructed 3D images were performed .
Results: No significant difference was detected between the 350 and the
400 mgl/ml contrast agents at the level of the aorta, pelvic and thigh arteries; in
the same segments a 13% increase was achieved with the 400 mgl/ml as com
pared with the 300 mgl/ml , while a 16 and 21% was seen in the popliteal and
infrapopliteal arter ies.
Conclusion: Higher iodine concentration contrast agents provide greater vascu
lar enhancement in MSCTA of the run off vessels .



er 10 patients the same volume of iomeprol 400 (group B), at a flow rate of 6 ml/s
each. Following an initia l plain scan, a MDCT perfusion scan was performed.
Scan parameters were kept constant for both groups . Two adjacent slices were
reconstructed and parametrical images were calculated (PerfusionCT® software;
Siemens , Germany).
Quantitative measurements: Maximum enhancement (HU) in the non-ischem 
ic hemisphere and an index of the signal-to-noise ratio (SNI) in CBF, CBV, and
TP parametrical images. Efficacy for each iodine strength in terms of 1. grey vs.
white matter delineation within the non-ischemic hemisphere, and 2. identifica
tion of ischemic lesions in the clinically suspected hemisphere were qualitati vely
assessed by two blinded readers.
Results: Maximum enhancement as well as SNI were higher in group B, sup
porting the expectation for iomeprol 400 to improve precision of measur ements.
No noteworthy differences were found for the perfusion parameters CBF, CBV,
and TP. Also, quaiitative assessment of CBF and CBV parametrical images was
in favour of iomeproi 400.
Conclusion: For brain perfusion studies , highly concentrated contrast media like
iomeprol 400 should be preferred .

8-0240 15:21

Hepatic focal nodular hyperplasia: Assessment with mangafodipir
trissodium (MnDPDP) enhanced MR imaging
P.C. Raba..ca. F. Caseiro-Alves, P. Belo Soares, C. Marques ; Coimbra/PT

Purpose: To evaluate the contribution of the hepato-specific contr ast mangafo
dipir trisodium (MnDPDP,Teslascan®) for the detection and characterization of
focal nodular hyperplasia (FNH) in MRI.
Materials and Methods: Nine consecutive patients possessing eighteen proved
FNH (by pathologica l examination , typical imaging findings and 2 years imaging
follow-up) were retrospectively examined. MR images were obtained at 1.5T, both
before and after mangafodipir slow intravenous infusion at a dose of 5umol/kg
b.w. Spin echo sequences (SE) Tl -w and T2-weighted and breath-held Tl -w gra
dient echo sequence were obtained , before and 30 minutes after mangafod ipir
injection. Qualitat ive analysis was perform ed by consen sus by two experienced
radiologists assess ing the number of lesions, signal intensity compared with the
normal liver parenchyma and the presence of a central scar and/or peripheral
capsule .
Results: On plain Tl-w and T2-w images sixteen of the eighteen FNH were de
tected (89%). After mangafod ipir, 17 lesions displayed Tt-w hyperintensi ty rang
ing from moderate (n=l l) to intense (n=6). In only one case the lesion was
isointense and similar to the normal parenchyma. The enhancement was classi
fied as homogeneous in fourteen lesions and heterogeneous in four. Before man
gafodipir six lesions had a recogniz able central scar (33 ,3%), while after
mangafodipir a hypointense non-enhancing stellate scar was seen in all cases
but one (94,4%). A peripheral capsule was never depicted before or after manga
fodipir application.
Conclusion: Mangafodipir increases the capability of MRI for FNH detection,
being a useful adjunct for its character ization and markedly improvin g the identi
fication of the central scar, one of the hallmarks of this benign liver tumor.

8-0237 14:54

Standard 0.5 M Gd-chelate (Magnevist) vs. weak protein interacting 0.5 M
Gd-chelate (Multihance) vs. 1.0 M Gd-ehelate (Gadovist): Dose-independent
effect on image quality of pelvic 3D MR angiography
M. Goyen. C.U. Herboro , T.C. Lauenste in, J.F. Debatln, S. Bosk, S.G. Ruehm;
Essen/DE

Purpose: To assess differences in pelvic MRA image quality following adminis
tration of identical doses of two 0.5 M (MagnevisVMultiHance) and a 1.0 M (Gado
vist) MR contrast agent.
Materials and Methods: Five healthy volunteers and seven patients with DSA
proven pelvic arterial disease underwent a pelvic 3D MRA-exam (SONATA, Sie
mens, Erlangen/Germany) twice :once using a 1M gadolin ium chelate (Gadovist,
Sche r ing /G ermany), and a second tim e using Gd-DTPA (Maqnevist ,
Schering /Germany) . All subjects received a fixed volume of Gadovlst 1.0 (75 kg:
10 ml Gadovist , flow rate: 0.8 mils). For the Magnevist-exam contrast agent vol
umes and flow rates were doubled. The five healthy volunteers underwent the
same pelvic MRA-exam with Gd-BOPTA (Multihance, Bracco/Italy) using the same
contrast agent volumes and flow rates as for the Magnevist-exam. For quantita
tive (SNR/CNR) and qualitative (SIS 3-point-scale) analysis of the angiographic
data sets, the arteri al tree was divided into 9 segments.
Results: Significantly higher SNR- and CNR-values were found in the Gadovist
1.0-enhanced pelvic 3D MRA-data (p < 0.05. mean SNR/CNR -increase : 70%).
Although there was no statistically significant difference in the rating of image
quality (p > 0.05). the Gadovist 1.0-exam resulted in better delineat ion of small
arteries. There were no statistically significant SNR/CNR-differences between
the Gadovist- and Multihance-enhanced MRA-exams (p > 0.05).
Conclusion: Pelvic MRA image quality provided by Gadovist 1.0 and Multihance
exceed that achieved with Magnevist. Enhanced SNR and CNR may be helpful
especially with regard to the delineation of small vessels which are often crucial
to assess prior to bypass grafting .

8-0238 15:03

Flow rate dependent contrast behavior in intra-venous bolus contrast
enhanced computed tomography
A. Smekal. B. Oefner. P. Soegner. D. zur Nedden ; InnsbruckiAT

Purpose: The CT feature "bolus-tracking" permits low dose dynamic-CT meas
urement in a predefined region to guide acquisition starting at a given hounsfield 
unit (HU) threshold in a region-of-interest (ROI).
Purposo was to utilize bolus -tracking to monitor and investigate contrast behav
ior in the upper abdominal aorta at different flow rates after i.v contrast bolus
inJection.
Method and Materials: 50 individuals referred for venous abdominal CT imaging
were randomized in 5 groups, lOp each. Each of the 5 groups was assigned to a
given flow rate (1,2.3,4,5 mllsec) of i.v. contrast application. 120 ml of contrast
agent was administered.A dynamic-CT image was acouired with hounsfield-unit
measurem ent in the chosen ROI each second for 40 sec. after the beginning of
contrast injection.The data points of the HU-measurements were used to calcu
late slope and curve progression.
Results: A continuous increase of the gradient of the slope in HU during i.v,
contrast application could be seen up 10a flow rate of 4 ml/sec. Increase in max.
HU-values did not exceed 450 HU and did not further rise in flow rates > 4 ml/sec.
Higher flows > 4 ml/sec . lead therefore to no further increase in gradient or max
imal HU values.After approx. 40 sec a plateau of approx. 140 HU was reached in
all applied flow rates.
Conclusions: These findings suggest, that the pulmonary circu it serves as an
internal resistancelbuffer and limits increasing contrast agent uptake in flow rates
> 4 ml/sec. Higher flow rates seem not to lead to benefits in terms of slope in
crease or higher maximum HU values.
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8-0239 15:12

Which iodine strength for multi-detector CT perfusion studies of the CNS?
M. K6nig' , E. Bultmann 2 , V. Hering van Diepenbro ick' , J. Arlinghaus' ,
E. Mielke' , R. van Gessel' , L. Heuser ' ; 'Bochum/DE. 2Mannheim/DE,
3Konstanz/DE

Purpose: To determine the optimal iodine strength (300 vs. 400 mg/ml) in MDCT
perfusion studies in stroke patients.
Materials and methods: We enrolled 20 adult patients with suspicion of cerebral
ischemia and an indication for a perfusion CT examination into this double-blind
pilot study After having received informed consent , patients were randomly as
signed to one of two groups: 10 received 36 ml of iomeprol 300 (group A), anoth-

8-0241 16:00

Report on ongoing randomized study onTIPS versus portacaval shunt
surgery for acute variceal bleeding
G.~, H. Noh, A. Robert s, T. Kinney, S. Rose, K. Valji, G. Rivera ,
M. Orloff ; San Diego, GAlUS

Purpose: This ongoing prospective , randomized study was underta ken to com
pare the results of TIPS and side-to-s ide portacaval shunt surgery in unselected
cirrhotic patients with bleeding from acute portal hypertension
Materials and Methods: All patients with upper GI bleeding, findings of cirrho
sis, patent portal vein, esophageal or gastric varices, or severe portal hyperten 
sive gastropathy, evidence of bleeding on endoscopy, and requiring 2 or more
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units of blood transfusion were eligible for the study . Patients randomized be
tween TIPS and portacaval shunt (PCS) . All procedures performed within 24 hours
from the initial presentation. All the patients were closely followed with ultrasound,
evaluation of encephalopathy and quality of life surveys.
Results: Between July 1996 and December 2001, 132 patients were randomized,
Of the 132 pat ients . 68 underwent TIPS and 64 underwent PCS, All procedures
were successfully completed. Child's classification,TIPS group: Class A n=6 (9%) ,
B n=43 (63%), C n=19 (28"10) ; PCS group : Class A n=7 (11"10) . B n=38 (59"10) , C
n=19 (30"10). Thirty-day mortality rates : 19% in TIPS group (n=13) and 22% in
PCS group (n=14). Over all mortality rate: 37% in TIPS group (n=25) and 34% in
PCS group (n=22).Three patients in TIPS group rebled and underwent PCS,
Conclusion: There is a high mortality rate for both TIPS and PCS. Most of the
deaths occurred In the first 30 days, largely because of the emergency nature of
these patients and the severity of the liver disease demonstrated by the high
number of Child Band C patients.

8-0242 16:09

TIPS in an emergency
C. Gazzera' , A. Doriguzzi Breatta ' , A, Ferraris" A. Balderi' , M,A. Ruffino' .
M. Gross0 2 , D. Righ i' , G. Gandini ' ; ' Turin/ IT,' Cuneo/IT

Purpose: To present our experience of TIPS in emergency treatment of patients
with cirrhosis and hypovolemic shock with uncontrollable gastrointestinal bleed
ing in variceal rupture .
Materials and Methods: In the last ten years 64 pat ients (mean age: 59.6 years ,
range 45-72) underwent an emegency TIPS . 8 of lhese patients were in Child
Pugh class A, 21 in class Band 35 in class C. All patients had undergone unsuc
cessful attempts at endoscopic sclerosis and insertion of Blakemore tubes. In the
majority of these case transfusion and mechanical ventilation were necessary,
The portal vein puncture was done under US guidance with a 16G curved needle
or Roche-Uchida set.
Results: In all cases the procedure was a technical success. At the beginning of
the procedure the average portal pressure was 34 mm/Hg; at the end the aver
age porto-systemic gradient were 11.4 mm/Hg.ln 45.3% of the cases (29/64) the
patients died within 30 days of the procedure.The average survival of the other
patients has been 19,2 months. The causes of death were : hepatic failure (12) ,
cardiac failure (3), renal failure (1) , hepato-renal failure (3), hemorrhage (5), CID
(2) and ARDS (1).
Conclusion: TIPS as an emergency therapy is a radiological procedure with high
technical difficulty, often complicated by portal thrombosis.The prognosis of these
patients is closely associated with the degree of hepatic dysfunction , to the tim
ing of the TIPS procedure and to the availability of intensive care for the post
procedure in case of complications.

8-0243 16:18

Aestenosis ofTIPSS: A histological examination
P, Seidensticker, A. Herbay, M. Libicher. GW. Kauffmann, G,M. Richter;
Heidelberg/DE

Purpose: After almost 15 years of clinical experience TIPSS is an established
method for the treatment of complications of portal hypertension. However, fre
quent restenosls of the tract leads to a high rate of re-intervention . Using a spe
cifically designed cutting-catheter (Redha-Cut®, Sherine-Med) we took samples
out of the occluded TIPSS-tracts. Here . we have examined the occluding materi
al histologically to understand its causative factors and to evaluate a possible
involvement of biliary leakage.
Materials and Methods: The Redha-Cul®-system was used on 16 patients dur
ing standard angiographic follow up control. Multiple tissue samples up to 3x3 mm
in size were harvested. 4-8 14msections were cut and examined microscopically
after staining with HE, Masson-Goldner and PAS-techniques.
Results: Neointimal growth was found in 12/16 cases; of these , 8 showed an
endothelial layer. In the majority of cases (8/12) the neointima appeared prolifer
ative, while the others contained only few cells and were considered stabile, In
8/16 cases we observed organized thrombotic material. Acute thrombosis oc
curred only once , in an early tract -occlusion. The presence of bile within the oc
clusion was demonstrated in 2 pat ients and correlated with marked restenosis
(multiple correc tions) .
Conclusion: Neointimal hyperplasia was the most frequently observed cause of
TIPSS-restenosis and was often assoc iated with organized thrombotic material.
Acute thrombotic occlusion was observed only during the early postintervention
al period. In addition, biliary leaks contributed to early tract occlusion.

8-0244 16:27

Use of the Viatorr stent-graft in TIPS
F. .E<lr:JJilli, F.M. Salvatori , D. Pepino, G. Marcelli, F. Altomari, P. Rossi ,
R. Passariello; Rome/IT

Purpose: To report our three-year experience with TIPS performed with a com 
mercially available e-PTFE stent-graft (Viatorr, WL Gore).
Materials and Methods: From January 2000 . 65 patients (mean age : 56) under
wentTIPS for variceal bleeding (36), refractory ascites (25) , hepatic hydrothorax
(2) and Budd-Chiari syndrome (2).The Viatorr is a self-expanding e-PTFE stent
graft especially made for TIPS. It presents a nitinol structure with an uncovered
portion, 2 em in length, for the portal region and an e-PTFE covered portion for
the intrahepatic tract.
Results: A technical success was recorded in all cases. A hemodynamic suc
cess (PSG < 12 mm/Hg) was achieved in 63/65 patients (96 .9%). After a mean
follow-up of 14.97 months, excluding seven patients who underwent OLT with a
patent shunt, 51/58 patients are alive. Thirty-day mortality was 3.07% (2). PSG
mean value dropped from 19,73 to 7.11 mm/Hg , Eleven revisions (16 .9%) were
performed for hepatic (7) or portal vein stenoses (4). However, no signs of sten
oses inside the covered portion of the stent -graft were observed. In four cases,
PSG increased without any sign of shunt stenosis at portal venog raphy. A bal
loon dilat ion of the shunt was performed with a marked reduction of the PSG. In
two patients, because of severe encephalopathy refractory to the medical treat
ment , a TIPS reduction was necessary after three and four months. Primary pa
tency was 83.1% and secondary patency 93.9%.
Conclusion: The Viatorr stent -graft seems to be effective in prolonging TIPS
patency avoiding the need of frequent revisions.

8-0245 16:36

PTFE covered stent-graft forTIPS revisions : Results In 30 patients
D.~, F. Fanelli, M. Bezzi , F.M. Salvatori, G. Marcelli, P. Rossi,
R. Passariello; Rome/IT

Purpose: To evaluate the efficacy of PTFE covered stent-grafts, commercially
available, forT1PS revis ions in order to prolong shunt patency.
Materials and Methods: From December 2000, 30 patients underwent a TIPS
revision using a balloon expandable PTFE covered stent-graft: Jostent (Jomed
Ag) . The Jostent is characterized by a very high radial force with a sandwich
construction: a thin layer of e-PTFE placed between two stainless steel stents.
The init ial TIPS procedure was performed in 19 patients with a Wallstent and in
11 patients with Viatorr stent-graft. A shunt revision had already been performed,
unsuccessfully, in 9 cases .The Jostent was implanted in cases of shunt stenosis
or malfunction due to intimal hyperplasia or hepatic vein stenosis,
Results: TIPS revisions were successfully performed in all cases with a marked
reduction of the porto-systemic gradient (mean value dropped from 15.4 to
6.4 mmHg) . After a mean follow up of 14.3 months, 21 patients (30%) are alive
with a patent shunt while 4 patients (13.3 %) are dead from mult iorgan failure .
Five patients (16.6"10) underwent an OLT with a patent shunt. Only In 3 cases
(10%) a subsequent revis ion was necessary after 20 days , 2 and 3 months for a
mild stenosis at the level of the hepatic vein and of the intrahepatic tract. A paten
cy rate of 90% was evaluated,
Conclusion: The Jostent may represent an useful tool forTIPS revision due to its
high radia l force and PTFE cover.

8-0246 16:45

Creation of transjugular Intrahepatic portosystemic shunts (TIPS) with the
GORE VIATORRTMT/PSendoprosthesls and follow-up In 48 patients (work
In-progress)
M.~, M. Peck-Radosavljevic, M.T. Schmook, B. Angermayer, M. Schoder,
J. Kettenbach, J. Lammer; Vienna/AT

Purpose: To evaluate the safety and performance of the GORE VIATORR endo
prosthesis (WL Gore , Flagstaff, AZ) to create transjugular intrahepatic portosys
temic shunts (TIPS) in patients with portal hypertension.
Materials and Methods: The VIATORR, an internally polyletrafluoroethylene (eP
TFE) covered nitinol stent, impermeable to bile. was used to create TIPS in 44
patients (age range of 35-77 years . mean . 41 years) . Patients suffered from re
current variceal bleeding (n=22) and! or refractory ascites (n=24) . Follow-up was
performed with duplex ultrasound, clinical assessment and venogram. We
asssessed technical success, portosystemic pressure gradients (PPG) pre and
post implantation and at touow-up.
Results: The technical! hemodynamic success rate of implantation was 96%
(44/46 patients). PPG was reduced from 24 ± 7 mm Hg to 10 ± 3 mm Hg. Veno-

178 F G



graphic follow-up (mean follow-up 256 ± 56 days) was available in 27 patients
and demonstrated 100% in-graft patency.The overall one-year primary patency
rate was 26%. Revisions with VIATORR (n=14) or Wallstent (n=l) implantation
were necessary, mainly because of hepatic vein stenosis above the grafted por
tion. TIPS dysfunction due to relat ive diame ter mismatch was found in 6 patie nts
(TIPS crea tion with 8 mm stent -grafts n=5, 10 mm stent-grafts n=l). Six patients
died during follow-up, three patient underwent OlT.
Conclusion: The VIATORR was successfully used for creation of T IPS in our
series and has the potential to prolong TIPS patency upon comp lete coverage to
the hepato-caval junction and prevention of a diameter mismatc h to achieve a
PPG < 13 mm Hg.

8-0247 16:54

Prospective analysis of e-PTFE covered stent graft vs conventional bare
stent in TIPS: Evaluation of shunt efficacy and patency
F. Fanelli, M. Bezzi, F.M. Salvatori, G. Marcelli, D. Pepino, P. Rossi,
R. Passariell o; Rome/IT

Purpose: To assess the safety and one-year patency of TIPS performed with a
slent-graft versus a control group treated with bare stents.
Materials and Methods: Fifty-thr ee patients were treated with an e-PTFE cov
ered stent-graft (Viatorr (Wl -Gore)) and 87 patients with a bare stent (Wallstent
(Boston Scientific)). Patients were treated and followed by the same radiological 
medical team according to a standard diagnosti c work-up and a prospective sur
veillance strategy. The two groups were matched for sex, age, etiology of liver
disease, Child's class, previou s variceal bleedin g and presence of ascites. Pat
ency was assessed dur ing the follow-up by dopp ler ultrasound , endoscopy and
venography.
Results: Stent revision was necessary in 11/53 patients (20.7%) with stent-grafts
during a mean follow-up of 14 months and in 45/87 patient (51.7%) with Wall
stents after a mean follow-up of 37.5 months. Secondary reintervention in the
stent-graft group were performed in 4 cases and in the bare stent group in 19
cases . Stenoses inside the stent were observed only in the conventional bare
stent group (88%) while stenoses of the hepat ic vein were more frequ ently ob
served in the stent-graft group (13.2% vs 9%). Portal vein stenoses was seen in
4 patient s (7.5%) treated with the Viatorr. Primary patency was 79 .3% for the
Viatorr and 48.3% for the Wallstent.
Conclusion: Use of e-PTFE covered stent-graft, compared to bare stents , re
duces the reintervention rate prolonging shunt paten cy.To further increase TIPS
patency, when using stent-grafts , the hepatic vein should be stented up to its
conflue nce into the IVC.

8-0248
withdrawn by author

8-0249 17:03

Management of vascular and non vascular liver transplantation
complications with intervent ional radIological procedures
A. Rampold i, G. Carraf iello, M. Solcia , M. Intotero, R. Corso; Mila n/IT

Purpose: Comp lications related to arteri al and biliar y tract reconstruction may
occur after orthotopic liver transplantation (Ol Tx) and contribute significantly to
mor tality and morbidity of patients or graft loss. We report our experience and
results in the conse rvative treatment of vascu lar and non vascular complications
in OlTx with a percutaneous approach.
Materials and Methods: Since January 1986 in our center 630 patients under
went OlTx. In the last ten years we performed 61 interventional radiologi cal pro
cedures in 52 pat ients for vascular and non vascula r complications post-OlTx,
including TIPS (1), angioplasty with stenting (3), biliary interventions for anasto
motic strictures (22) or biliary leaks (5) and positioni ng of external drainag e (30).
Results: We performed successfully TIPS in a patient with incomplete portal
thrombosis , veno-occlus ive disease and refrac tory ascitis. Angioplasty of anas
tomotic arterial (2) and inferior vena cava (1) stenoses provided long-term paten
cy in combinat ion with stent implantation. Repeat ed dilata tions of the biliary
anastomosis lead to resolution of the stenoses in 17 cases. In 3 patients we
placed plastic and in the other 2 metall ic stents. Anastomotic biliary leaks were
treated with percutan eous transhepatic long -term drainages. Bilomas and ab
scesses were resolved with US or CT-guided percutane ous drainage.
Conclusion: Radiological approach to the treatment of vascular and biliary com
plications after OLTx is a safe and effective therapeutic alternative and should be
considered the initial treatment of choice in selected patients.

8-0250 17:12

The role of interventional radiology in the diagnosis and treatment of
nonvascular complications of renal transplants.
I.S. Kaskarelis, M.G.~, E.G. Tsatal ou , S.V. Benakis, D. Andritsopoulos,
S. Gouriotis, P. Moustatelos, E. Chadjigianna kis; Athens/GR

Purpose: To det ine the role of interventional radiology in the diagnos is and treat
ment of post surgical nonvascular complications (NVC) , in patients with renal
transplant.
Materials and Methods: Out of 128 patients with renal tra nsplant , 19 (13 men, 6
women, aged between 20-55) presented with NVC during the post-surg ical peri
od (3-120 days). All patients had clinical and laboratory finding s of dysfunction of
the renal transplant, which was confirmed with ultrasound and antegrade percu
taneous urography. Percutan eous nephrostomy was placed and ureteral steno
sis and leakage were treated with dilation and stent implantation .
Results : 6 patients were found to have stenosis without leakage, 5 had stenosis
and leakage and 8 had leakage without stenosis. All 11 patients with stenosis
were treated with dilation manoeuvers (4-7 mm balloon catheters). In 2 pat ients
we placed only a nephrostomy, in 1 a neph roureteral sten t, in 7 a 2J stent, whilst
in 9 both nephroureteral and 2J stent. No complications related to the procedure
were observed .The long-term follow-up (mean per iod 35 .6 months) showed 14
patients withnormal renal function , rejection in 4 and 1 with vascular compli ca
tions.
Conclusion: Interventional radiology contributes signifi cantly in the managem ent
of NVC in patients with renal transplant. Percutaneous nephrostomy, ureteral stent
ing and dilation manoeuvers are consid ered safe procedures for these patients
who are prone to infections.
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8-0252 10:39

Multi-centre study of Sonazoid enhanced ultrasound of patients with known
primary cancer: Improved detection of liver metastases
P.S. Sidhu" E. Leen', J.-M. Correas', L. Needlernarr', D.O. Cosgrove',
M. Robbins; 'London/UK, 2Glasgow/UK, 3Paris/FR, 4Philadelphia, PAlUS,
5Alabama, AUUS

8-0251 10:30

Evaluation of liver metastases during the late liver phase of Sonazoid using
agent detection imaging (ADI): Improved lesion detection and conspicuity
P.S. Sidhu" S.M. Ryan', R.C. Beese', A.-K. Aksnes', P. Gordon'; 'London/UK,
20slo/NO

Purpose: To determine whether late-phase liver imaging with Sonazoid (Amer
sham) provides additional information to improve detection and conspicuity of
liver metastases using a new non-linear imaging mode (ADI, Siemens Acuson).
Materials and Methods: Patients with a known primary carcinoma with suspect
ed liver metastases were recruited, forming part of a phase II trial. Varying doses
of Sonazoid were used from 0.01 to 0.45 microUkg body weight. Ultrasound im
ages were evaluated before administration of Sonazoid and 5 minutes afterwards,
using a non-linear mode, Coherent Contrast Imaging (CCI) at both low (0.2) and
high (1.5) mechanical index (MI). Imaging at 13-15 minutes post-Sonazoid was
performed using ADI. Two observers documented lesion number, site, size, con
spicuity and character subjectively. US images were compared with continuous
volume biphasic CT of the liver.
Results: Sixteen patients were recruited, 14/16 (87.5%) demonstrated focal liver
abnormalities, six (37.5%) with biopsy proven metastases. Using CCI, Sonazoid
improved lesion conspicuity compared to baseline US in 12/14 (85.8%) patients,
with more lesions documented in comparison with CT in 8/14 (57.1%). There was
sufficient microbubble contrast present in the late liver phase in all cases, at all
doses, to further improve lesion conspicuity with ADI imaging. In the two patients
where microbubble contrast was not helpful; 'veiling' was problematic.
Conclusion: ADI at 15 minutes with varying doses of Sonazoid improves lesion
conspicuity. The effect of Sonazoid, is less transient than that of other microbub
ble contrast agents in the late liver phase, allowing a comprehensive and de
tailed US assessment of focal liver disease.

Value of helical 7 phase dynamic multi-detector perfusion CT in evaluation
of suspected liver metastases in comparison to a standard three phase
protocol
A.J. Aschoff, S. Klein, FB. Neuwirth, H.-J. Brambs, T.R. Fleiter; Ulm/DE

Purpose: To test the hypothesis that 7 phase dynamic helical multi-detector per
fusion CT is increasing lesion conspicuity of suspected liver metastases.
Materials and Methods: 50 patients with suspected metastatic liver disease were
examined using a 7 phase protocol with a four detector helical CT (phillips MX
8000). In addition to the unenhanced scan and a late portal venous scan 5 con
secutive arterial scans were acquired in a single breath hold (collimation 4 x
5 mm) during injection of 120 ml iodinated contrast material (300 mg IIml,
5 ml/sec). All patients not displaying liver lesions on the portal venous scan were
evaluated using a single arterial scan (delay 40 seconds) and using all five arte
rial phases. Both individual images as well as a maximum intensity projection
over time (tMIP) was used. Lesion visibility and diagnostic confidence were rated
on a scale from 1 to 5.
Results: 38 of the 50 (76%) patients showed lesions on the portal venous phase.
12 patients (24%) were included in the comparison of the 3 phases versus 7
phases protocols. In these, 15 suspicious lesions were identified using perfusion
CTwith an average confidence of 3.81 versus 12 lesions using the 3 phase pro
tocol (average confidence 3.50; p= 0.5442). The use of the tMIP images did not
reveal additional lesions but led to a further increase in diagnostic confidence
(4.10; p= 0.5382).
Conclusion: Perfusion CT with 7 phases shows potential in depicting additional
liver metastases in selected patients and increases diagnostic confidence com
pared to three phase liver CT.

8-0254 10:57

8-0253 10:48

Functional CT evaluation of changes in liver perfusion induced by
metastasis: Comparison with normal subjects
J.M. Esteban, V. Cervera; ValenciaiES

Purpose: To compare the data obtained from perfusion CT between normal and
metastatic livers in order to describe the haemodynamic changes induced by
metastasis.
Material and Methods: Twenty-two patients with known metastatic liver disease
and twelve control patients were involved. We obtained sequential images at a
single abdominal location lncludlnq both lobes of the liver during 60 seconds
after administrating a bolus of 40 ml of contrast medium at a rate of 4 ml/sec. The
images were transferred to a workstation (Advantage Windows 4.0, GE Medical
Systems) and analysed with CT Perfusion2 software (GE Medical Systems). A
ROI includinq the whole liver was drawn to calculate blood flow (BF), blood vol
ume (BV), mean transit time (MTT) and permeability (P). The same data were
calculated for each hepatic lobe independently.
Results: A significant increase in the BF of the whole liver in patients with metas
tasis was found when compared with the control patients. No significant differ
ences were found between normal and metastatic livers in BV, MTT nor
permeability. The analysis between lobes for each patient showed similar values
in the control subjects but significant or even dramatic differences between lobes
in metastatic livers. Small metastasis induced marked increase in the perfusion
of the affected lobe, with decrease of these values in lobes with extensive dis
ease.
Conclusions: Perfusion CT analysis between hepatic lobes can demonstrate
perfusion changes induced by metastasis and could be a simple way for early
detection of metastasis, although prospective studies with oncologic patients must
be developed.

8-0255 11:06

Detection of liver metastasis in patients with colorectal cancer:
Comparative study of spiral CT and SPIO-enhanced MRI
S. Maravilha, F Caseiro-Alves, P. Donato, A. Pinto, C. Marques, F Castro
Sousa; CoimbraiPT

Purpose: To compare the diagnostic accuracy of single slice spiral CT (SSCT) to
superparamagnetic iron oxide enhanced MRI (SPIO-enhanced MRI) for the de
tection of liver metastasis in patients with colorectal cancer.
Materials and Methods: Ninety-six patients were studied by liver SSCT using a
10 mm slice thickness, pitch 1 and retrospective reconstruction of 5 mm. Since
metastases from colorectal cancer are more conspicuous in the portal phase of
liver enhancement only these series were evaluated, performed 60-70s after the
beginning of a bolus injection of non-ionic iodinated contrast medium at a rate of

Roome

Abdominal Viscera (Solid Organs)

Moderators:
P.Legmann; Paris/FR
0. Matsui; KanazawalJP

55601a
Detection of liver metastases

10:30 -12:00

Purpose: To assess Sonazoid enhanced-ultrasound in the detection of liver me
tastases.
Materials and Methods: 157 patients were classified into Group A (n=13, no
lesion) Group B (n=92, 1-7 lesions) Group C (n=52, > 7 lesions) using combined
CT & MR as the standard-of-reference (SOR). Baseline unenhanced fundamen
tal and non-linear harmonic (NLH) imaging were performed, followed by Sona
zoid enhanced (dose: 0.01,0.10,0.15 or 0.45 uL-MB/kg-bw) NLH imaging after 1
and 5 minutes following injection using standardized settings/sweeps. Ultrasound
(US) examinations were recorded and reviewed by 3 independent blinded-read
ers. Lesions were counted/scored at baseline-US (BUS), unenhanced-US (EUS)
and combined unenhanced- & enhanced-US (CUES). Lesion delineation, con
spicuity, contrast uptake and contrast utility were secondary endpoints.
Results: Detection analysis performed in group B with lesions that were tracea
ble on the SOR (read on-site). Of the total 241 lesions detected on SOR, 211
(88%) were identified on CT and 206 (85%) on MR. BUS, EUS and CUES detect
ed 75 (31%),105 (44%) and 128 (53%) lesions respectively. Of the 241lesions,
165 were metastases; BUS, EUS and CUES correctly identified 64 (38%),96
(58%) and 110 (67%) metastases respectively.
At 0.15 dose, CUES detected 70% (30/43) of the lesions equivalent to a 58%
increase compared to BUS. (p < 0.01). CUES correctly identified 78% (28/36) of
the metastases equivalent to a 50% increase compared to BUS. All secondary
endpoints improved on EUS.
Conclusion: Sonazoid-enhanced US improved the detection of liver metastas
es, 0.15 being the optimal dose. Combined CT & MR as SOR and blinded-read
ing underscored the true value of Sonazoid.
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3-4 ml/sec. Sixteen patients had focal lesions that were subsequently evaluated
by SPIO-enhanced MRI using conventional spin-echo Tl-weighted and T2-weight
ed sequences, after the injection of an iron dose of 15 14mol Fe/kg. The gold
standard was intra-operative ultrasonography and pathological study of liver spec
imens or imaging follow-up. There were 27 metastasis and 5 benign lesions, with
a mean diameter of 2.2 em (range: 0.6-9.0 em). Two observers independently
reviewed the database containing 320 images (130 with and 190 without liver
lesions). Statistical evaluation was made by ROC analysis and calculation of the
sensitivity and specificity values.
Results: There was good interobserver agreement (k value> 0.86). SPIO-en
hanced MRI revealed an area under the curve of 0.922 and SSCT of 0.740 (p
value < 0.001). SPIO-enhanced T2-weighted was more sensitive than SSCT (sen
sitivity values respectively of 90.7% and 64.2%).
Conclusion: SPIO-enhanced MRI is superior to the portal venous phase en
hanced SSCT for the detection of liver metastasis in patients with primary color
ectal cancer.

8-0256 11:15

Dual-phase spiral CT vs MnDPDP·MRI in the detection of hepatic
metastases from colorectal carcinoma
D. Regge" S. Cirillo" T.M. Gallo', D. Campanella', G.C. Anseimetti',
C. Gallino'; 'Candia/a/IT, 2Turin/IT

Purpose: To compare dual-phase spiral CT (CT) and MnDPDP-MRI in the detec
tion of hepatic metastases from colorectal carcinoma (CRC).
Materials and Methods: 71 patients presenting histological diagnosis of CRC
either with indication to primary tumour resection (44) or hepatectomy for liver
metastases (27) were assessed. All patients were examinated both by CT and
MRI. MR studies were performed using a 1.5 T magnet with FSPGR weighted Tl
images, before and after iv infusion of MnDPDP (Teslascan, Nycomed Amer
sham) and SSFSE weighted T2 images. 68/71 patients underwent surgery and
intra-operative ultrasound (IUS), considered as the "gold standard". Agreement
between CT and MRI with the standard, defined in each patient as the capability
of identifying the same number of metastases as with IUS, was assessed with
the McNemar test.
Results: On a per-patient basis agreement with IUS was observed in 66% (45/68)
and 75% (51/68) respectively with CT and MnDPDP-MRI (k=OA); for the 39 pos
itive cases agreement with CT and MRI was 46% and 59%. Specificity of CT was
93% vs 96% for enhanced-MRI (P > 0,05). Pre-contrast MRI identified 95 metas
tases out of 124 (76.6%), MnDPDP-MRI 109/124 (87.9%) and dual-phase CT
95/124 (76.6%). The difference between the number of lesions identified by CT
and pre-contrast MRI vs post-contrast MRI was found to be statistically signifi
cant (P 0.0001).
Conclusions: MnDPDP-MRI and CT have moderate agreement and similar spe
cificity while sensitivity of MnDPDP-MRI was significantly superior to that of both
spiral CT and non contrast-MRI, and modified treatment planning in some cases.

8-0257 11:24

MnDPDP (Mangafodipir) for MR imaging of the liver: Comparison of three
T1·weighted imaging pulse sequences
A.H. Karantanas, A.T. Tsikrika, E. Bakola, A. Athanasiadis, P Argiri;
Larissa/GR

Purpose: To evaluate the hepatic enhancement with MnDPDP using three differ
ent Tl-w pulse sequences.
Methods and Materials: Twenty-nine patients with known malignancy were pro
spectively examined with MR imaging to investigate possible hepatic metastatic
disease. All patients had US and contrast-enhanced CT before MRI. The three
MR imaging sequences, namely spin-echo (SE) with fat suppression, echo pla
nar imaging (EPI) and turbo field echo (TFE), were applied 30-45 min after injec
tion of MnDPDP at a dose of 5-14mol/kg b.w., using a 1T scanner. All MR images
were obtained in the axial plane with a phased-array multicoil for the body. The
quantitative analysis included signal to noise ratio (SNR) and contrast to noise
ratio (CNR) of the lesions, relative contrast (ReCo) between liver and spleen,
number of lesions, acquisition time, and estimation of sensitivity, specificity and
accuracy. The qualitative analysis included a 4-point scale on artefacts and le
sion conspicuity. Adverse effects were recorded in each patient.
Results: The overall classification of the three sequences showed a score of 13
forTFE, 12 for SE and 11 for EPI. The sensitivity, specificity and accuracy were
found 97/94/96 forTFE, 81/93/85 for SE and 61/85/69 for EPI. One patient had a
feeling of warmth and one patient of flushing.
Conclusion: TFE is a MRI sequence exhibiting high accuracy in detecting meta
static disease of the liver parenchyma and should replace the SE for routine

clinical examinations. EPI although extremely fast (16s in our system), suffers
from artefacts and degradation of the images.

8-0258 11:33

Mangafodipir·enhanced liver MRI: 20 or 3D imaging?
P.M. Martin, D.G. Sheppard, G.B. McLeay, W.G. Milne, L.C. Allan,
J.G. Houston; Dundee/UK

Purpose: To determine whether 3D imaging is superior to 2D imaging in the
detection of liver lesions, when using Mangafodipir.
Materials and Methods: 10 patients referred for liver MRI with Mangafodipir were
prospectively identified. Mean age was 63 years (range 46-77). Primary diagno
sis included 9 colon cancer and 1 breast cancer.
Studies were performed on a 1.5T Siemens Symphony. In addition to standard
sequences, 2D breathhold (bh) fat saturated (fs) Tl weighted gradient echo (gre)
sequences were performed in axial, coronal and sagittal planes, followed by an
axial 3D ts volumetric interpolated bh examination (VIBE) sequence.
The multiplanar 2D and 3D sequences were evaluated independently by 2 re
viewers on a workstation and the number of liver lesions recorded. MPRs of the
3D data sets were performed as required. The total number of liver lesions was
agreed by consensus using a combination of the 20 and 3D data and the routine
Tl and T2 weighted sequences.
Results: The average number of liver lesions detected per patient was 15.
The combination of the three 2D Tl fs gre sequences detected 99 lesions.
The 3D VIBE sequence detected 154 lesions.
In 3 cases, the 2D and 3D sequences detected the same number of lesions.
In 7 cases, the 3D VIBE sequence detected more lesions (range 7%- 400%).
In no case did the 2D detect more lesions than the 3D VIBE sequence.
Conclusion: The use of 3D imaging with Mangafodipir greatly improves the de
tection of liver lesions compared to 2D imaging.

8-0259 11:42

Detection of neuro-endecrlne tumor liver metastases: Prospective
comparison of somatostatin receptor scintigraphy, computed tomography
and magnetic resonance imaging
C. Dromain, T. de Baere, H. Caillet, J. Lumbroso, R.C. Sigal, E. Baudin;
Villejuif/FR

Purpose: To compare the effectiveness of somatostatin receptor scintigraphy
(SRS), computed tomography (CT) and magnetic resonance (MR) imaging in the
detection of liver metastases from neuro-endocrine tumors.
Materials and Methods: Sixty-three consecutive patients with neuro-endocrine
tumor liver metastases underwent SSR, CT and 1.5T MRI within a fifteen days
interval. Images were analyzed blindly and independently by 6 readers (2 read
ers by imaging modalities).
Results: Good interobserver agreement was found for each imaging modality.
The SRS, the CT and the MR imaging respectively detected a total of 204, 324
and 395 metastases. The correlation coefficients between SRS/CT, SRS/MR and
CT/MR were highest for metastases with a median size ~ 1 em (0.82, 0.82 and
0.87 respectively) than for metastases with a median size < 1 em (0.24, 0.37 and
0.47 respectively). Seven patients with 36 and 66 metastases detected on CT
and MR imaging respectively had a normal SRS.
Conclusion: SRS is not an accurate imaging modality for the detection of neuro
endocrine tumor liver metastases. MR imaging seems to have an edge over CT
in the detection of these metastases, allowing the detection of smaller lesions
than CT.

8-0260 11:51

CT arterial phase enhancement in detecting hepatic tumor regrowth after
radio·frequencyablation
T. Gorycki, M. Studniarek, M. Nowakowski, E. Szurowska; GdansklPL

Purpose: To underline the meaning of arterial phase enhancement in computer
tomography when hepatic tumor regrowth after radio-frequency ablation is diss
cussed.
Materials and Methods: CT contrast enhanced scans during the hepatic arterial
phase and portal venous phase were performed 2 weeks after the radio-frequen
cy ablation of 255 lesions in 105 patients and in 3 months periods thereafter and
analysed prospectively in order to assess the efficacy of treatment.
Results: Local regrowths usually depicted as clear arterial phase enhancement
of the lesions margins thickening were seen in up to 30% of cases whereas in
venous phase the hypodensity of necrotic and unsuccessfully treated areas did
not vary significantly.
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Conclusion: Spiral CT with arterial phase enhancement after iv contrast medi
um administration is sensitive method for depicting of areas of tumor regrowth
following radio-frequency ablation and allows for guidance when retreatment is
to be undertaken.

10:30 -12:00

GITract

SS 601b
CT colonography
Moderators:
A. Laghi; Rome/IT
V. Raptopoulos; Boston, MAlUS

Room E2

pher versus the MD were: pain 17.2% vs 6.9%, discomfort: 3.4% vs 17.2%, em
barrassment: 10.3% vs 20.7%.
69% and 72% prefered CTC to CS for the radiographer and the MO respectively.
None of the differences were statistically significant.
Conclusion: These preliminary data indicate that a radiographer and a MD achieve
similar technical quality and patient acceptance of CTC.

8-0263 10:48

Performance of ultralow-dose multi-detector row helical CT colonography
compared with conventional colonoscopy in the detection of colorectal
lesions
R. Iannaccone', A. Laqhi', J.A. Brink', G. Kohl', F. Mangiapane', S. Schaller',
S. Trenna', F. Piacentini', R. Passariello'; 'Rome/IT,2NewHaven, CT/US,
3Forchheim/DE

8-0261 10:30

Patient experience and preference of CT colonography and conventional
colonoscopy
R.E. van Gelder, J. Florie, E. Birnie, G.J. Bonsel, J.S. l.arneris, J. Stoker:
Amsterdam/NL

Purpose: To evaluate patient experience of CT colonography (CTC) and colon
oscopy (CS), and the patient preferences for these two modalities.
Methods and Materials: To date, 171 consecutive patients at increased risk for
colorectal cancer are included. After macrogol bowel-prep (BP) all patients un
derwent CTC prior to CS. CTC-exams were acquired in prone and supine posi
tion, after IV administration of buscopan and rectal air insufflation. During CS
patients received sedation on request.
Patient experience and preference were assessed prior to the examinations, im
mediately after CTC and CS, and five weeks after the examinations with stand
ardized questionnaires.
Results: Prior to BP and the examinations: BP was feared most and CTC was
feared least.
After BP: 60% of patients rated its use to be a considerable to severe burden.
AfterCTC: 3.6% of patients experienced considerable to severe pain. 1.6% judged
the CTC to be a considerable to severe burden.
After CS: 65% of patients received sedation. 36% reported considerable to se
vere pain. 30% judged the overall burden of CS to be considerable to severe.
72% preferred CTC for their next surveillance examination. 17% preferred CS
and 11% were indifferent.
Five weeks after CS and CTC: 97% of patients returned the questionnaire. 58%
of patients preferred CTC, 31% preferred CS and 11% were indifferent.
Conclusion: Patients rated BP as the most burdensome part of this study and
experience less pain during CTC than during CS. Directly after both examina
tions patients prefer CTC, but this preference becomes less distinct in time.

8-0262 10:39
Substitution of radiologists by radiographers in the evaluation of CT
colonography: Preliminary results
J.V. Lobe, J. Florie, R.E. van Gelder, M.A. Thomassen-de Graaf, M.P. Schutter,
J.S. Larneris, E. Birnie, G.J. Bonsel, J. Stoker; Amsterdam/NL

Purpose: To compare quality and patient acceptance of CT colonography (CTC)
performed by a radiographer and a medical doctor (MO).
Methods and Materials: To date, 58 patients at increased risk for colorectal can
cer are included. After bowel-prep the patients underwent CTe (air insufflation,
prone/supine position) prior to colonoscopy (CS). 29 CTC-exams were performed
by a radiographer and 29 by a MD. After CTC and CS the patients received ques
tionnaires to evaluate experience and preference for eTC or CS.
To evaluate colon distension a score (Oecollapsed, 1=poor distension, 2=under
distended, 3=well distended, 4=excellent distension) was assigned to each of 8
segments. The median score per segment and the total number of collapsed/poorly
visualized segments were compared (Mann-Whitney test, Chi2 respectively). For
this purpose the best score from prone and supine position was used per seg
ment.
Pain, discomfort, embarassment and preference were compared (Chi").
Results: Distension: Median distension of each segment at CTC performed by
the radiographer and by the MO was 3. The number of collapsed/poorly visual
ized segments was 4 of 227 segments and 3 of 232 segments respectively.
Patient acceptance: the percentage of patients that experienced moderate to
considerable pain, discomfort and embarassment during CTC for the radiogra-

Purpose: To compare the performance of ultralow-dose multi-detector row CT
colonography with conventional colonoscopy in the detection of colorectal le
sions.
Materials and Methods: 158 patients underwent multi-detector row CT colonog
raphy followed by conventional colonoscopy. CT technique utilized: 4 x 2.5 mm
beam collimation; table feed 17.5 mm/sec; kV 140: effective mAs 10. Convention
al colonoscopy represented the reference standard. Sensitivity was calculated
on both a per-polyp and a per-patient basis. In the latter specificity, and positive
and negative predictive values were also calculated. The weighted CT dose in
dex was calculated on the basis of measurements in a standard body phantom.
Effective dose was estimated by using commercially available software.
Results: CT colonography detected all carcinomas (22/22, sensitivity 100%) and
52 of 74 polyps (overall per-polyp sensitivity, 70.3%). Sensitivities for detection of
polyps 10 mm in diameter or larger, between 6 and 9 mm, and 5 mm or smaller
were 100% (13/13), 83.3% (20/24), and 51.3% (19/37), respectively. With regard
to the per-patient analysis, CT colonography had a sensitivity of 96%, a specifici
ty of 96.6%, a positive predictive value of 94. 1%, and a negative predictive value
of 97.7%. The total weighted CT dose index for combined prone and supine ac
quisitions was 2.74 mGy.The effective doses for complete CT colonography were
1.8 msv for men and 2.4 msv for women.
Conclusion: Ultralow-dose multi-detector row CT colonography ensures a sub
stantial reduction in the radiation dose delivered to patients while maintaining
excellent sensitivity for colorectal carcinomas and polyps larger than 6 mm in
diameter.

8-0264 10:57

CT colonography: Protocol optimization and feasibility of low dose thin
slice multi-detector CT
J. Wessling', R. Fischbach" N. Meier" T. Alikemper', J. Klusmeler',
L. Guendel", W. Heindel'; 'Miinster/DE, 2Forchheim/DE

Purpose: To determine optimal detector collimation, slice thickness, and tube
current for multi-detector CT colonography.
Materials and Methods: An anthropomorphic colon phantom with simulated
polyps of varying size (2, 6, 8, 10, 12 mm) was scanned by multi-detector CT with
varying combinations of detector collimation (4x1 and 4x2.5 mm), tube current
(10,20,40,60,80,100 and 140 mAs), and slice thickness/reconstruction incre
ment (1.25/0.6, 2.0/1.0, 3.0/1.0 and 5.0/3.0 mm). Polyp depiction, longitudinal
polyp distortion, and the presence of rippling artefacts were assessed by three
reviewers on reformatted three-dimensional endoluminal images.
Results: Longitudinal distortion and rippling artefacts increased with increasing
slice thickness and use of a broader detector collimation. Polyps equal to or larg
er than 8 mm were depicted with any combination of slice thickness, detector
collimation, and tube current. Depiction of polyps equal to or smaller than 6 mm
mainly depended on the detector collimation/reconstructed slice thickness and
was rated optimal for the 4x1 mm detector collimation with a slice thickness of
1.25 mm. This was also observed for low dose protocols. Polyps equal to or smaller
than 6 mm not detected using a 3 mm slice thickness (4x2.5 mm detector colli
mation) were depicted by images with 1.25 mm slice thickness at 10 mAs.
Conclusion: A narrow detector collimation with thin slice imaging (4x1 mm de
tector collimation, 1.25 mm slice thickness) is a prerequisite for low dose MDCT
colonography (10 mAs).

186 F G



Scientific Sessions

8-0265 11:06

CT colonography after dietary faecal tagging with barium and cathartic
colon cleansing: Efficacy of tagging
P.A. Lefere, S. Gryspeerdt, M. Baekelandt, B. Van Holsbeeck; Roese/are/BE

Purpose: To evaluate barium as the sole faecal tagging agent in CT colonogra
phy.
Materials and methods: A group of 150 patients undergoing CT colonography
was reviewed. All patients were prepared with a low residue diet and faecal tag
ging with barium. Colonic cleansing was performed with magnesium citrate and
bisacodyl. Age, gender, examination date and colon length were recorded. The
colon was divided in 6 segments. The residual stool and fluid were evaluated
according to size, density and location. Concerning the stool, the largest size had
the priority over the smaller sizes.
Results: No significant relationship between demographic data, colon length,
colon cleanliness nor density of the faecal residue was detected. Residual stool
was detected in 347 segments (38.6%) with 22.8% being located in the caecum
and the ascending colon. Residual stool> 1 em, 6-9 mm and < 5 mm was ob
served in 41 segments (4.6%), 97 segments (10.8%) and 209 segments (23.2%)
respectively. There was non-tagged residual stool> 1 cm and 6-9 mm in 8 and 4
segments respectively. The density of the tagged stool ranged between 20 and
2895 H.U. Residual fluid was detected in 390 segments (43.3%). In 65 segments
(7.2%) the fluid covered more than 25% of the colonic lumen. The density of the
tagged fluid was never> 500 H.U. In 117 segments (13%) there was non-tagged
fluid.
Conclusion: Dietary faecal tagging with barium as the sole tagging agent looks
to be feasible with efficient labeling of the residual stool and fluid.

8-0266 11:15

Detection and staging of colorectal carcinoma with multi-detector CT
(MDCT) colonography compared with conventional colonoscopy
R. Iannaccone, A. Laghi, S. Trenna, F. Mangiapane, F. Piacentini, C. Miglio,
R. Passariello; Rome//T

Purpose: To assess the role of MDCT colonography in the detection and staging
of colorectal carcinoma.
Materials and Methods: 72 patients affected by colorectal carcinoma under
went colonoscopy and MDCT colonography on the same day. 50 patients free of
colonic lesions were included as a control group. All CT examinations were ac
quired using a MDCT scanner (Somatom Plus 4 Volume Zoom, Siemens). Study
parameters were: collimation 1 mm; slice width 1 mm; reconstruction interval 1 mm;
effective mAs 80-165; and kVp 120. MDCT colonography was performed before
(prone position) and after (supine position) intravenous administration of contrast
material at 3-5 ml/sec. Commercially available hardware and software were used
for image analysis. The sensitivity and specificity for tumor detection and the
staging accuracy (according to the TNM classification) of MDCT colonography
were calculated. All patients with diagnosis of carcinoma underwent surgical treat
ment and intra-operative ultrasonography which were used as the reference stand
ard for local tumor staging and presence of metastases respectively.
Results: Surgery revealed 79 carcinomas (72 primitive and 7 synchronous le
sions) in 72 patients. Colonoscopy failed to visualize the entire colon in 18 pa
tients due to obstructive neoplasms and missed all 7 synchronous carcinomas.
MDCTcolonography correctly identified all carcinomas (79/79; sensitivity, 100%).
There were two false-positives (specificity, 98.3%). MDCT colonography correct
ly staged 65 of 72 tumors (accuracy, 90.3%).
Conclusion: MDCT colonography is an excellent tool for the pre-operative eval
uation of patients with colorectal carcinoma. The intravenous administration of
contrast material is essential to allow precise local and distant tumor staging.

8-0267 11:24

Results of 4 row multislice CT colonography in 109 patients with
colonoscopic correlation
A.R. Gillams, V. Munikrishnan, P. Boulos, w.R. Lees; London/UK

Introduction: Mutlislice CT provides improved resolution with near isotropic vox
els and improved multi-planar and 3D reformats. Historic single slice CT results
have shown a detection rate of 90% for lesions> 12"scmm. We report our initial
results in 109 patients with symptoms suggestive of colorectal cancer with colon
oscopic correlation.
Methods and Materials: All patients underwent both CT and colonoscopy Within
one month. CT colonography was performed following standard bowel prepara
tion, rectal air insufflation, bowel paralysis and IV contrast. Scans were acquired
in a single breath-hold on a 4 Row Multi-slice CT using 1 mm collimation (effec-

tive slice width 1.25 mm). Supine imaging through the whole abdomen and pelvis
was supplemented by prone imaging through the pelvis. Scan analysis included
real-time, interactive multi-planar paging and finally virtual colonoscopy where
there were specific diagnostic questions remaining after multi-planar review.
Results: There were 25 incomplete colonoscopies, 7 due to occlusive distal car
cinoma. There were 6 incomplete CT examinations due to poor distension or
poor bowel preparation. There were 43 cancers and 48 polyps. CT correctly de
tected 42/43 cancers. CT failed to detect one 9 mm Dukes' A carcinoma in an
area of diverticulitis which remained CT occult on retrospective review. CT de
tected all 13 > 12"scmm polyps and 6/8 polyps diameter 6 - 9 mm. Colonoscopy
missed one caecal carcinoma and one 15 mm rectal polyp.
Conclusion: Multi-slice CT Colonography detected all cancers and polyps
> 12"scmm. This suggests an improvement over single slice CT.The rate of suc
cess for colonoscopy and multi-slice CT was very similar.

8-0268 11:33

CT colonography with fecal tagging in colorectal cancer patients with
incomplete colonoscopy: Diagnostic feasibility for detection of
synchronous polyps
S. An, S. Kim, K. Lee, Y. Kim, J. Jeong, H. Choi, J. Han, B. Choi; Seou//KR

Purpose: To evaluate the efficacy of preoperative computed tomographic (CT)
colonography with dietary fecal tagging for detection of synchronous colorectal
polyps, in patients with colorectal cancer and in whom colonoscopy was incom
plete.
Materials and Methods: After incomplete colonoscopy due to colorectal mass,
fifteen patients underwent CT colonography with multidetector CT for evaluating
the proximal part of the main lesion. Fecal tagging was performed with barium
solution on the day before the examination. Three sets of CT scans were per
formed. They are as follows; precontrast scan in supine position and postcontrast
scan in supine and prone position. Three radiologists assessed independently
each study. Sensitivity and specificity of CT colonography with fecal tagging for
detection of synchronous colorectal polyps were calculated, by using operative
findings as the reference standard.
Results: Sensitivity and specificity for detection of synchronous colorectal pol
yps were 85% and 80%, for polyps of 5 mm or less; 90% and 85%, for 5-10 mm
polyps; and 100% and 100% for polyps greater than 10 mm.
Conclusion: In patients with colorectal cancer and in whom preoperative colon
oscopy was Incomplete, CT colonography with dietary fecal tagging has excel
lent sensitivity for detection of synchronous polyps in proximal part of the tumor
and especially improves specificity with differentiation of polyps from residual
stool.

8-0269 11;42

Diagnostic performance of multirow CT colonography in polyp detection for
colorectal cancer screening
E. Neri, P. Vagli, C. Cappelli , S. Picchietti, G. Naldini, C. Bartolozzi; Pisal/T

Purpose: To evaluate the sensitivity and specificity of multirow eTC in the screen
ing of colorectal cancer.
Methods and Materials: 41 patients have been enrolled in the study. eTC was
perfomed with 1.25 mm collimation, pitch 6, reconstruction spacing 1.25 (dose
18 mGy); no contrast medium was used, and image acquisition was performed in
both supine and prone decubitus. All patients received a standard bowel prepa
ration and intravenous administration of a muscle relaxant before eTC; conven
tional colonoscopy was done within 24 hours after CTC.
Results: Conventional colonoscopy identified 19 polyps in 15 patients: maximum
diameter> 6 mm in 13 polyps, and less than or equal to 6 mm in 6. eTC missed
2 polyps less than 6 mm and had 2 false positive (sensitivity 66% and specificity
84%; positive predictive value 66% and negative predictive value 84%); for pol
yps with diameter more than 6 mm, eTC had 2 false negative and 3 false positive
(sensitivity 84% and specificity 50%; positive predictive value 78% and negative
predictive value 60%).
An adequate colonic distention (supine plus prone decubitus) was obtained in
38/41 (92%) patients. Bowel preparation was inadequate in 5 patients.
Conclusion: Our experience with multi row eTC shows a lower diagnostic per
formance of eTC with respect to conventional colonoscopy, even for polyps with
diameter greater than or equal to 6 mm.
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8-0270 11:51

Virtual colon dissection: A new display mode for polyp detection with CT
colonography
H.~, C. Quattropani , J. Mattich , P. Netzer, H.-P. Dinkel ; Berne/CH

Objective: To determine the sensitivity for detecting colon polyps using Virtual
Colon Dissection, a new visualization technique for CT-colonography.
Patients and Methods: CT-colonography was performed in prone and supine
positions with multirow detector CT (collimation 4 x 2 mrn, reconstruction inter
vals 1 mm) in 20 patients followed by convent ional colonoscopy on the same day.
Vir/ual Colon Dissection was used for analysis of CT-colonographydatasets, which
virtually opens and unfolds the colon and three-dimensionally visualizes its inter
nal surface. Datasets were independently read by two blinded radiologists .
Results: The mean time for analysis of Virtual Colon Dissection was 37.2 min
(range 22 min-60 min) per patient. Virtual Colon Dissection of the complete co
lon was possible in 35% of patients, of the incomplete colon in 45% of patients
and not at all in 20% of patients. Conventional colonoscopy found 25 polyps
($ 5 mm: n=12, 6-9 mm: n=8, ;" 10 mm: n=5) . Using Virtual Colon Dissection the
overall sensitivity pooled for both readers detecting polyps was 58% (29 of 50
polyps). Pooled sensitivites for detection of polyps $ 5 mm in diameter were 58%
(14·of 24 polyps) , for polyps sized 6-9 mm 38% (6 of 16 polyps), and for polyps
;" 10 mm 90% (9 of 10 polyps).
Conclusions: Virtual Colon Dissection facilitates the detection of even smaller
colon polyps, but it may be quite time consuming. With further improvement of
path-finding and image segmentation, Vir/ual Colon Dissection may become a
helpful tool for reading CT-colonography in the future .
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8-0272 10:39

Detection of simulated chest disease with digital full-field slot-scan CCO
radiography versus AMBER and conventional screen-film radiography
L.J.M. Kroft, J. Geleijns, B.JA Mertens,W.J.H. Veldkamp, H.M. Zonderland,
A. de Roos; Leiden/NL

Purpose: To evaluate the diagnostic performance of a newly developed digita l
full-field charge -coupled -device (CCD) chest unit with slot-scan technology (Tho
raScan, Nucletron-Oldelft, Veenendaal,The Netherlands) for the detection of sim
ulated chest pathology and to compare it with Advanced Multiple Beam
Equalization Radiography (AMBER, Nucletron·Oldelft, Veenendaal , The Nether
lands) and Bucky wall stand screen-film radiography (Philips Medical Systems ,
Best, The Netherlands).
Materials and Methods: Simulated nodules , interstitial-nodular, and interstitial
linear lesions were attached on an anthropomorphic chest phantom. 168 lesions
were distributed over 25 configurations and thus a total of 75 PA chest radio
graphs had to be taken with the ThoraScan, AMBER and Bucky techniques.The
images were presented to six observers, who annotated all observed lesions .
Outcome scores per lesion were: "detected" or "not detected". Differences be
tween the imaging modalities were analyzed by using a semi-parametric logistic
regression model.
Results: For simulated nodules and interstitial-linear disease, no signif icant dif
ference was found in the diagnostic performance between ThoraScan and AM
BER.The detection of simulated interstitial-nodular disease was found significantly
beller with ThoraScan than with AMBER (P = 0.041). With Bucky, significant poorer
results were found for the detection of all lesion types in the mediastinum and
diaphragm areas as compared with ThoraScan and AMBER (P < 0.0001) .
Conclusion: Differences found between the imaging modalities were in favor of
the digital full-field slot-scan CCD technique. This technique provides a digital
alternative for Bucky and AMBER screen-film chest radiography.

8-0273 10:48

Detection of simulated lung pathology with a digital flat panel detector:
Experimental ROC-analysis for optimization of the exposure parameters for
routine PA chest radiography
S.F. Metz, R. Roggel, C. Engelke, K. Wartier, T.M. Link, E.J. Rummeny ;
Munich/DE

8-0271 10:30

Direct detector chest radiography: Impact of tube voltage on image quality
M. Uffmann ', C. Schaefer-Prokop', N. Kabalari' , C. Balassy' , C.J. Herold',
M. Prokop' ; ' Vienna/AT,'Utrecht/NL

Purpose: To evaluate whether the increased soft-tissue contrast at low kVp set
tings improves delineation of structures in high and low attenuation areas of dig
ital chest radiographs.
Material and Methods: PA chest radiographs of 50 randomly selected patients
were obtained using a direct detector unit (Philips) using automatic exposure
control. Images were obtained at 90,121 and 150 kVp. Hardcopy images were
blinded and evaluated in a side-by-side comparison.Three radiologists were asked
to rank the visibility of anatomical structures using a 5-point scale (excellent,
good , moderate. poor , not acceptable) . Evaluation criteria included the visibility
of structures in high and low attenuation areas , overall image quality and the
assessment of diagnostic relevance of image differences. Statistical analysis was
performed using non-parametric analysis of image quality ratings (Kruskal-Wal
lis test).
Results: The visibili ty of all structures in both , high and low attenuation areas
was ranked significan tly superior in the 90 kVp images (average ranking = 57.6)
followed by the 121 kVp (78.4 , P < 0.05) and 150 kVp images (95.3, p < 0.05) .
Only for the delineation of the carina and main bronchi differences did not reach
significance. Sharpne ss and image noise were ranked significantly better at
90 kVp, no significant motion artifacts were observed . The 90 kVp images were
preferred by all three readers . Difference s in image quality were not considered
diagnostically relevant.
Conclusion: Structural contrast and overall image quality of direct detector radi
ographs were graded significantly superior when acquired with lower tube volt
age. Results suggest a re-evaluation of acquis ition technique of postero-anterior
digital chest radiographs .
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Purpose: The purpose of this study was to assess the influence of different ex
posure doses and kVp values on the detection of simulated lung lesions in PA
chest radiographs obtained with a flat panel detector of amorphous silicon .
Material and Methods: The examinat ions were performed on a digital chest X
ray system (Revolution XQ/i, GE Medical Systems, Milwaukee, WI, USA). PA
chest radiographs of an anthropomorphic chest phantom were obtained with var
ying exposure doses (2.5, 1.67 and 1.25 microGy, measured in the film plane)
and different kVp values (100, 120 and 140 kVp). Four different types of lesions
were superimposed on the phantom: (1) pulmonary nodules of different sizes,
using paraffin and bees' wax; (2) poly-lobulated lesions made of silicone : (3) in
terstitial-nodular lung disease, using clusters of millet grain; and (4) interstitial
reticular pathology. using gauze soaked with contrast media. A ROC analysis
was performed.
Results : There was no significant diHerence found in the AUC values when the
exposure dose was decreased from 2.5 to 1.67 microGy. However, decreasing
the exposure dose further down to 1.25 microGy revealed a signif icant decrease
in diagnostic performance (p < 0.01).There were no significant differences in the
AUC values between the individual kVp values.
Conclusion: Using the in vitro model described in this study with a flat panel
detecto r, exposure dose can be reduced from 2.5 tol .67 microGy without signif
icant decrease in diagnostic performance. However, further exposure dose re
duction to 1.25 microGy results in significant decrease in diagnostic performance .
Different kVp values do not change the diagnostic performance.

8-0274 10:57

Flat-panel display (LCD) versus high resolution grey scale monitor (CRT)
for chest radiography: A preference stUdy
C. Balassy, M. Scharitzer, J. Sailer, E. Oschatz , E. Kaindl, C. Schaefer-Prokop;
Vienna/AT

Purpose: To compare two types of soft copy displays for the evaluation of chest
radiographs.
Material and Methods: 80 postero-anterior digital chest radiographs were dis
played in a side-by-side fashion on a CRT (2048 x 2560 matrix, 600 cd/rns)and
on an LCD (2048 x 1536 matrix, 515 cd/m2) monitor. Gradation characteristics



were adjusted to DICOM standards, maximum and minimum luminance values
were equalized for both displays. Seven observers ranked overall image appear
ance, conspicuity of lesions and visibility of anatomical landmarks using a four
point scale. The preference of monitor type was calculated using the Wilcoxon
rank sum test. The distribution of judgments was evaluated based on an agree
ment by at least five readers .
Results: Based on the agreement of at least 5 readers, display quality with both
monitors was equal for overall image appearance in 70%, for retrocardiac ves
sels in 86%, for perihilar vessels in 78%, for peripheral vessels in 80%, for lung
parenchyma in 86% and for mediastinal contours in 55%. A preference for one
display was seen only in selected cases (n=12) : LCD was preferred for mediast i
nal contours (n=6) , CRT display was preferred for vascular structures (n=3) and
for lung parenchyma (n=3).
Conclusion: Though physical performance parameters are different, image quality
of LCD and CRT display was found equal for chest radiography in a clinical set 
ting. Preferences for one or the other display are likely to be compensated by on
line windowing.

8-0275 11:06

Direct detector radiography versus dual reading computed radiography:
Feasibility of dose reduction in chest radiography
M.~, M. Weber, M. Prokop, M. Uffmann, C. Balassy, C. Schaefer-Prokop;
Vienna/AT

Purpose: Tocompare image quality of standard-dose computed radiography and
dose reduced direct radiography of the chest in a clinical setting .
Material and Methods: We compared dual reading computed radiography (CR,
Fuji 5501) to images obtained with a flat panel direct detector (DR, Diagnost,
Philips). The study group consisted of two groups of 25 postero-anterior chest
radiographs each . DR images were obtained with 50% of the dose used for the
CR images, images were taken at two dose levels (250 and 500 speed and 400
and 800 speed, respectively) . Images were evaluated in a blinded side-by side
comparison. Eight radiologists determ ined the presence of an appreciable differ
ence in image quality and ranked them using a three-point scale. Statistical anal
ysis was based on a Wilcoxon rank sum test.
Results: For none of the images , differences in image quality were considered
diagnostically relevant. At least six of the eight readers ranked 40% of image s at
dose level 250/500 differently and 52% at dose level 400/800 . DR was ranked
superior (p < 0.05) to CR for visibility of structures in high attenuation areas ranked
equivalently to CR for visibility of parenchymal and vascular structures irrespec
tive of acquisition dose.
Conclusion: Differences of acquisition dose affected only the visibility of medi
astinal structures. In a clinical preference study, DR obtained with 50% of a stand
ard acquisition dose was equivalent to CR for the delineation of pulmonary and
superior for mediastinal landmarks. A dose reduction to speed 800 appears fea
sible for DR without relevant loss of image quality.

8-0276 11:15

How does the acquisition dose influence the detection of simulated lung
lesions? A comparison between three digital radiography systems
M. Uffmann, E. Eisenhuber, M.H. Fuchsjaqer, M. Weber, C.J. Herold ,
C. Schaefer-Prokop; Vienna/AT

Purpose: To evaluate the impact of acquisition dose on the performance of com
puted radiography and direct radiography for detecting subtle lung abnormalities.
Material and Methods: An anthropomorphic chest phantom was superimposed
by 10 templates with artificial lesions simulating nodules , lines and ground glass
opacities randomly placed in 15 fields per template. PA radiographs were ob
tained with a single scanning storage phosphor radiography system (CR" pixel
size 0.1 mm, ST Vn), a dual scanning system (CRd , pixel size 0.1 mm, 5T Vn,
Fuji) and a direct detector (DR, Philips) . All images were obtained at a standard
dose level (400 speed) and at 50% reduced dose (800 speed) .Three radiologists
evaluated 60 hardcopies for the presence or absence of lesions using a 5-point
confidence scale . Statistical significance of differences was evaluated using ROC
analysis (area under curve A,).
Results: Overall detection performance with low dose DR was equivalent to stand
ard dose CR

d
(A,=0 .85 versus 0.87) . There was no significant improvement of

performance with standard dose DR over low dose DR (A,=0 .86 versus 0.87) .
Low dose DR outperformed (p < 0.05) standard dose CR

d
images for nodule de

tection (A,=0.89 versus 0.73) and was equivalent for all other lesion types. CR,
was inferior (p < 0.05) for all lesions at both dose levels (A,=0.56 and 0.47 , re
spectively).

Conclusion: DR and CR
d

provide a significantly better detection performance of
subtle lung abnormalities compared to CR,. In a phantom study, DR acquired
with 800 speed dose allows for an equivalent detection of subtle lung lesions
compared to 400 speed CR.

8-0277 11:24

Comparison of softcopy and hardcopy of selenium radiography and
conventional radiography for chest imaging: A prospective evaluation
A.~, E. Kotter, N. Ghanem , M. Langer ; FreiburgiDE

Purpose: Comparison of softcopy and hardcopy selenium radiography and con
ventional screen film system radiography for the diagnosis of pulmonary lesions.
Material and Methods: 30 patients with a normal chest radiograph and 30 pa
tients (age +/- 10 years) presenting with nodular lung lesions of different size and
location were prospectively evaluated using the follOWing diagnostic devices: Laser
film hardcopies (HC) of a dedicated chest radiography system (Thoravision,
Philips) ; softcopies (SC) of the same images viewed on a high resolution (2300 x
1700 pixel), high luminance (550 lumen) cathod ray tube monitor; and images
acquired with a conventional screen film system (SFS) at 400 speed . Images
were evaluated by 6 radiologists, assessing the visibility of normal anatomical
structures and pathology on a 4-point grading system. For statistical analysis , the
Wilcoxon rank and the Friedman test were used. Statistical signif icance was
reached at p <= 0.001.
Results: For normal structures, the following rank sums were calculated; SC 93,
HC 91 and SFS 176. SC performed significantly better than SFS. No signif icant
difference was detected between SC and HC. HC was rated significantly better
than SFS. For pulmonary nodules , the following rank sums were obtained; SC
37, HC 57 and SFS 86. SC performed significantly better than both HC and SFS,
and HC performed significantly better than SFS.
Conclusion: For both, depiction of normal anatomical structures and nodules,
the digital HC is superior to the conventional SFS.The softcopy interpretation of
digital images is at least equal to hardcopy interpretation.

8-0278 11:33

Dose comparison for chest radiography using an analogue system and a
new CR system
P. Schnatterbeck, P. Schneeberger, R. Mini , P. Vock; Berne/CH

Purpose: To compare the dose area product (DAP) in chest radiography using
an analogue screen-film system versus a new computed radiography (CR) sys
tem.
Material and Methods: A total of 964 analogue (Kodak Insight) and 968 digital
projections from a dedicated chest CR system with bilateral reading (FCR 5501 ,
Fujifilm) were included in the study. Both imaging systems used a stationary 12:1
antiscatter grid , and all images were acquired with semi-automated dose control;
digital images were printed to film , and a quality check was performed. Radiation
exposure was estimated from the DAP, and descriptive statistics were used for
data analysis.
Results: The frequency distribution of DAP values was similar for both groups
but the average DAP was significantly lower in the digital (0.641. s.e. 0.041 mGy
crn-) than in the analogue studies (1.044, s.e. 0.033 mGycm 2) , with a comparable
image qual ity.
Conclusions: While maintaining image quality radiation exposure of chest radi
ography can be significantly reduced on a dedicated computed radiography sys
tem with bilateral reading , as compared to screen-film radiography.

8-0279 11:42

Correlation between low-dose protocols and image quality during CT
guided chest biopsies
L. Albini Riccioli , E. Pascali , C. Bna, G. Napoli , P. Rossi , F. Bassi , G. Gavelli ;
Bologna/IT

Purpose: To estimate the efficacy of standard and low-dose protocols by evalu
ating the relat ionship between image quality and radiation dose to the patient.
Material and Methods: Low-dose spiral CT images were obtained with decreas
ing values of mAs (199,100,67,33) in 20 patients during fine needle aspirat ion
biopsy (FNAB) of lung lesion . The same CT protocol was used on a phantom.
Five chest radiologist independently and blindly ranked image quality, evaluating
noise, spatial resolution and detection of anatomical and/or pathological details,
according to a scale ranging from 1 (insufficient) to 5 (optimal). Statistical analy
sis of the image score was performed. Data obtained from phantom studies al
lowed the estimation of spatial resolution and noise of each protocol performed.
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8-0280 11:51

Low-dose multislice CT in febrile neutropenic patients
F.Wendel, M. Beer, A. Geib, M. Jenett, D. Hahn, J.JW. Sandstede;
WOrzburg/DE

Results: Analysis of the ratio between image quality and patient radiation dose
showed that radiographic techniques for unenhanced chest CT examination, per
formed during FNAB, can be reduced from 199 to 67 mAs without compromising
image quality.
Conclusion: These results demonstrate the feasibility of low-dose CT-guided chest
biopsy (67 mAs) without sacrificing diagnostic accuracy.

Purpose: To define the value of low-dose mullislice CT for early detection of
pneumonia in neutropenic patients with fever of unknown origin.
Material and Methods: Fifteen neutropenic patients suffering from fever of un
known origin with normal chest X-ray underwent unenhanced low-dose CT of the
chest (120 kV, 10 mAs, collimation 4x1 mm) using a mullislice CT scanner. Axial
and coronal slices with a thickness of 5 mm were evaluated. If no pneumonia was
found, standard antibiotics were applied and a repeated examination was per
formed if fever continued. In cases with pneumonia, antimycotic therapy was added
and a follow-up CT was performed within one week. Regression or progression
of pneumonia at follow-up served as evidence of pneumonia, lowering of fever
within 48h or negative follow-up CT was regarded as absence of pneumonia.
Results: 6/15 patients had pneumonic infiltration that decreased on follow-up
CT. In 5 patients, one patient revealed leucemic infiltration by bronchoalveolar
lavage. 9/15 patients had no evidence of pneumonia, 7 patients were free of fever
within 48h after antibiotics, 2 patients had no pneumonia on repeated examina
tion. Coronal reconstructions helped to differentiate infiltration from atelectasis in
4 of these patients. Sensitivity and specificity for the detection of pneumonia were
100% and 83%, negative predictive value was 100%.
Conclusion: Diagnosis of pneumonia is most accurate with combined axial con
tiguous images and coronal reconstructions. Low-dose multislice CT should be
added in neutropenic patients with fever of unknown origin and normal chest X
ray.

8-0284 10:57

Percutaneous radiofrequency ablation of pulmonary tumors: Initial
experience in 17 patients
M.G. Mack, R. Straub, R. Thomas, T. Ludsr-Luhr, J.O. Balzer, D. Menges,
T.J. Vogl; Frankfurt a. Main/DE

Purpose: To study local therapeutic efficacy, side effects and complications of
percutaneous radiofrequency (RF) ablation in the treatment of primary and sec
ondary lung malignancies.
Materials and Methods: 17 patients (9 male, 8 female, mean age/range 57.8/
43-78 years) underwent outpatient percutaneous CT-guided RF ablation (Radio
therapeutics) using local anesthesia. 28 lesions were treated in 28 sessions be
tween April and September 2002.12 patients had lung metastases (8 colorectal,

Percutaneous radiofrequency thermal ablation of small unresectable non
small cell lung cancer
R. Lencioni, L. Crocetti, R. Cioni, C. Franchini, A. Chella, G. Fontanini,
A. Mussi, C. Angeletti, C. Bartolozzi; Pisa/IT

Purpose: To assess feasibility, safety and effectiveness of percutaneous radiof
requency (RF) thermal ablation of small, unresectable non-small cell lung cancer
(NSCLC).
Materials and Methods: The research project included an experimental animal
study and a pilot clinical trial. In the animal study, 15 rabbits underwent in vivo
lung RF ablation and were then sacrificed at incremental time intervals. In the
clinical trial, patients with unresectable NSCLC 3 cm or less were submitted to
CT-guided RF ablation by using a 150-W generator and expandable electrode
needles (RITA Medical Systems). The deployment of the hooks was limited at
2 em in the animal study, and ranged 3-5 em in humans, depending on the size of
the lesion. Follow-up period ranged 2-11 months (mean, 6.1 months).
Results: All the rabbits tolerated the procedure well. Pneumothorax requiring
drainage was noted in one case. On gross examination, round, sharply demar
cated thermal lesions measuring 2.1 ± 0.2 em in diameter were observed. His
topathology showed coagulation necrosis with no intervening viable cells. Ten
patients with 10 NSCLC measuring 1.1-3 em in diameter (mean, 2.1 ± 0.6 em)
were treated in the clinical trial. In all cases, post-treatment CT showed an area
of thermal injury encompassing the native lesion. Pneumothorax was observed
in 4 patients, two of whom required drainage. No other complication occurred.
Follow-up CT examinations performed at 3-month intervals showed reduction in
lesion size, with no signs of recurrence.
Conclusion: Preliminary results suggest that RF ablation could enable success
fultreatment of small NSCLC with acceptable morbidity.

8-0283 10:48

CT-guided radiofrequency ablation of lung cancer: Preliminary experience
G. Belfiore, G. Moggio, E. Tedeschi, A. Mazzacca, R. Cioffi; Caserta/IT

Purpose: To analyze efficacy, safety and feasibility of image-guided percutane
ous radiofrequency ablation (RFA) treatment as a procedure to reduce lesion
size and pain of unresectable lung tumors, unresponsive to conventional radio
therapy or chemotherapy.
Materials and methods: 15 patients (mean age: 64.4 years, M/F: 11/4) with
malignant unresecable lung neoplasms were enrolled in an on-going study. In 9
cases the histotype was adenocarcinoma, in 5 cases squamocellular carcinoma
and in 1 case small-cell carcinoma. CT-guided RFA was performed with a 17G
cold needle (Radionics) in 10 cases and in 5 cases with a 15G expandible elec
trode catheter (RITA Medical System Inc). One ablation treatment was performed
per session at maximal power to achieve an average temperature of 65-90°C for
9-12 min, under mild sedation, analgesia and local anesthesia. Contrast-enhanced
CT was performed at 1 week, 1 month and 3-6 months after the RFA procedure.
Results: Lesion size ranged from 2.5 to 9 em. Radiofrequency ablation was suc
cessfully performed in all 15 patients. Needles were placed accurately under
image guidance and controlled coaqulative necrosis was induced in all patients.
At 1-6 month follow-up, density changes were confirmed in all cases and lesion
size was reduced in 9 cases. Pain was reduced in 8/9 patients. No serious com
plications were experienced, in one patient a small pneumothorax was treated
conservatively.
Conclusion: RFA seems a promising new option for patients with unresectable
lung tumors unresponsive to radiotherapy and chemotherapy; further studies are
necessary to fully evaluate the potential combination with other treatment modal
ities.
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Local tumor ablation: Beyond the liver
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Laser-induced thermotherapy (L1TT)of lung metastases: Description of a
miniaturized applicator, optimization and treatment of patients
N. Hosten'. C. Weigel', R. Puis', M. Kirsch', U. Speck'; 'Greifswald/DE,
2Berlin/DE

Purpose: A small-diameter applicator system was developed. It allowed intro
duction of a laser fiber into lung metastases. CT-guidance was used, ablation
results and complications were evaluated.
Materials and Methods: Cold liver was employed to standardize the system with
regard to energy deposition and flow of cooling medium. A commercially availa
ble system with a larger diameter was used as a standard. 10 patients with lung
metastases were then treated during a period of 21 months.
Results: To get necrosis with the same diameter as achievable with the larger
diameter system 15 W were applied with a flow of 0.75 ml/min for cooling. All
metastases with the exception of 2 could safely be approached with the applica
tor. In 2 metastases in the basal parts of the lung the applicator did not reach a
stable position due to larger excursion during breathing. Pneumothoraces, which
resolved without treatment or in one case were controlled by CT-guided aspira
tion, were observed in 3 patients. In 2 patients some bleeding was seen. Con
trast-enhanced CT in 6 patients demonstrated necrosis in treated parts of the
metastases. Follow-up of 5, 6 and 8 months obtained in 3 patients demonstrated
complete regression of tumor with minimal scarring in 1.
Conclusion: The miniaturized applicator allowed for stable introduction of a la
ser fiber into pulmonary metastases with only minor complications. The energy
deposition at a slow flow of cooling fluid which we obtained in-vitro seems to
make complete ablation possible.
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4 miscellaneous) and 5 had primary lung cancer. The mean number of treated
lesions was 1.6 (range 1-3).
Results: The range of patient follow up afte r the first RF ablat ion has been 1 to 6
months with a mean of 3.5 months . 16 patients are still alive, one pati ent died
from prog ress ive metastastic disease.The mean applied tota l energy was 33 KJ
(range 3 - 136 KJ). A complete roll off (increase of impedance) could be achieved
in all cases. In 20/28 cases a repositioning and a second treatment cycle was
done. RF ablation was tolerated in all patient s.The pneumothorax rate was 10.7%
(3/28 ), however no tub e dra inage was neces sary. Follow-up examinations were
perfo rmed with plain and contrast enha nced MRI as well as CT 24 hours after the
RF ablat ion every 8 weeks after that.
Conclusion: Pulmonary RF ablat ion can be performed under local anesthesia.
The pneumothorax rate is similar to that of a lung biopsy.

8-0285 11:06

Percutaneous radlofrequency of lung tumor: Preliminary experience
T. de Baere ' , J. Palusslere', A. Aupertn' , V. Kuoch '; ' Villejuif/FR, 'BordeauX/FR

Purpose: To study feasibility, tolerance and efficacy of percutaneous radlofre
quency of lung tumor.
Materials and methods: 25 patients (13 women and 12 men) bearing 33 tu
mors , metas tasis In 21 patients and pr imary lung tumor In 4 patient s, underwent
RF treatment under a prospective tr ial because they were not surg ical candi
dates. 5 patients had had prev ious thoracic surgery. Tumors were 5 to 40 mm
(m=16) in diameter. All patients but one were treated under general anesthe sia
with a radiotherapeut ics RF 3000 syste m. CT guidance was used in all pat ients
and only one lung was treted at a time .
Results : All pat ients included in the protocol could be treated with adequ ate
targe ting of their tumors. 7 mild pneumotho races occurred during treat ment , four
required aspiration but none needed drain age. 3 pat ients reported mild hem opt
ysis between day 1 and day 3. All patients had a parenchymal opacification larg
er than the targeted tumor on the day 1 CT scan. All patients except one left
hosp ital at day 2. CT scan at 2 months always showed a decreas ed of this opaci
fication. No patients showed local recurrence after a shor t mean follow-up of 3
months and three pat ients showed distant tumor progression .
Conclusion: Radiofrequency of lung tumor appears safe and well tolerated. A
careful evaluation of the eff icacy of the treatm ent is need ed.

8-0286 11:15

Determination of treatment response of malignant lung tumors to
radlofrequency ablation: Value of dual-modality PET-CT
H.~, G. Antoch , C. Dereskewitz, J.F. Debatin , A. Bockisch, A. Frilling ;
Essen/DE

Purpose: Local tumor control of pulmon ary malignan cies critically depends on
compl ete tumor ablation. PET-CT may be of benefit by differentiating viable from
necrotic tumor tissue .
Materials and Methods: 3 patien ts with 5 pr imary or secondary lung tum ors
which were considered inoperable due to the pat ients ' general state of health
were imaged with ["Fj-2-f1uoro-2-deoxy-D-glucose (FDG) PET-CT (btoqraph"
Siemens Med ica l Solutions) 24-48 h pr ior to intervention. RF ablation was per
form ed , impedance controlled, under genera l anesthesia and CT-guidance (Vol
urne Zoorn'" Siemens Medical Solutions) with an array electrode (Starburst XLTM

RITA). PET-CT imaging was repea ted within 48 h after the thermoablative proce 
dure. Comple te tumor nec rosis was defin ed as a decrease of FDG uptake to or
below values of the intercostals muscles. Quantification of tracer uptake was
performed by calcul ation of standard uptak e values (SUV).
Results: All tumors showed increased SUV (3.5- 11) before the interventional
procedure. Postinterventional PET-CT imaging demonstrated a complete loss of
tracer uptake in 4 of 5 trea ted tumors . 2 of the 3 patients proved disease-free on
furth er follow-up (up to 6 months ) . In one tumo r (2.5 cm In size) contrast-en
hanced CT did not reveal any residual tumor , PET-CT, however, found remaining
increased glucose utilization in the tumor's periphery (SUV 6,2) as a sign of in
comp lete ablation.
Conclusion: PET-CT enables early determ inat ion of tumor response to radiofre
quen cy ablation in malignant pulmonary tumo rs with subst ant ial benefit over CT
alone .

8-0287 11:24

Thyroid tissue: US gUided percutaneous laser thermal ablation: In vivo
feasibility stUdy
C.M. Pacella" G. Bizzarri' , A. Bianchini ' , R. Guglielmi' . S. Pacella ' , E. Papin i' ;
'Rome/IT,' Albano Laziale/IT

. Purpose: To evaluate , in vivo, the safety and effectiveness of percutan eous laser
therm al ablation (LTA) in debul king of thyroid lesions.
Materials and Methods: Twenty-five patients of poo r surgical risk with nodular
goiters (n=16), huge hyperfunctioning thyroid nodules (n=8) and anapla stic car
cinom a (n=1) underwent LTA treatment. Up to four 21 G spinal needles were
inserted under US quldance into the thyroid lesions. A 300 14m quartz opt ical
fiber was advanced through the sheat h of the needle. A Nd-YAG laser was used
with output power of 3-5 W. The laser-induced damage was assessed with US or
CT.
Results: LTA was performed without difficulties. Two patients reported a mild
dysphonia, resolving after 48 hours and 3 months. The volume of necro sis in
duced ranged from from 0.8 to to 3.9 ml. In the anaplastic carcinoma, with four
fiber s we obtained 32.0 ml of coagulation. The echostructure and base line vol
ume do not influence the response. There was a good correlation between ener
gy load and thyroid tissue ablated (r' =0.75).The mean nodule volume reduction
was at six months In AFTNs 3.3 ± 2.8 mL (- 62 ± 21.4 ) and 7.7 ± 7.5 ml (- 63 ±

13.8) in HCTNs respectively.
Conclusion: LTA could be a new therapeu tic tool for highly selected pat ients in
the treatment of ben ign and malignant thyro id lesions .

8-0288 11:33

Percutaneous trans-perineal radio-frequency thermal ablation of focal
prostatic carcinoma: A possible therapeutic approach
M. Minnetti , M. Di Girolamo, G. Zarr elli , A. Ginep ri, C. Capotondi , G. Alessi;
Rome/IT

Purpose: To evaluate the resul ts of radio-frequen cy thermal ablation in the treat
ment of focal prostatic carc inomas.
Materials and Methods: 21 patients with a single tumor nodule in the peripher al
port ion of the prostate were treated with percutaneous trans-perinea l radio-fre
quency thermal ablation .The prostatic carcinomas were diagnosed wi th trans
rectal US-guided biopsy, their dimension had to be lower than 15 mm, B1staging
consideri ng AUS classif ication (T2a;NO;MO)with a Gleason score < 8 and PSA
value lower than 20ng/ml. The procedu re was performed with a 17G electrode
with 2 cm exposition. The electrode was inserted in the prostatic tumor via a
trans-perineal approach monitoring the proc edure with trans-rectal biplanar US
probe .The duration of treatment was 10 minutes .The patients were treated un
der general anaesthesia with spontaneus breathing . A bladder catheter was placed
in order to perform continuous bladder irrigation with cooled saline solution. The
highest intra-nodular temperature was 60°C.
Results: We didn 't have any unexpected immediate complication: 1 patient had
strangu ry, 1 patient had hypotrophy of the seminal vesicle on the same side of
prostatic neop lasm and 2 patients had haematospermia. In all pat ients Foley
catheters were placed for two days and the mean hospitalization time was three
days. PSA value reduction was noticed in all patients 30 days after treatment.
Conclusion: Our result s suggest that thermal -induced coag ulat ive necrosis is a
successful procedure in the treatment of focal pro static carc inoma, allowing con 
trol of the disease in selected patients.The proc edure is minimally invasive , had
low morbidity and could be integrated with other therapeutical approaches .

8-0289 11:42

Technical note: Radiofrequency ablation of extremity musculoskeletal
tumours, problems and solutions
M.A. Hall-Craggs , W.R . Lees; London/UK

Purpose: To pilot the use of radiofrequ ency ablation (RFA) of extrem ity muscu
loskeletal tumours and to propose meth ods of improving treatment efficacy.
Materials and Methods: Five pat ients (median 19y, range 14y-50y) with recur
rent musculo skele tal tumou rs were treated wi th RFA. All tumours were in the
wrist or foot. The tumours treated included fibromatosis, desmo id tumou r, renal
metastasis and sarcoma. In all cases, furthe r conventional treatment had been
rejected. All treatments were performed with general anaesthesia and using im
age guidance. In each case a single probe, cooled tip electrode (Rad ionics) was
used with the uncovered tip rang ing from 1-3 em.
Results: In every case impedance was extremely high despite the use of 3 ground
ing pads. Impedance could be reduced slightly by positioning the grounding pads
on and closer to the limb being treated. In all cases conventional cold-tip therapy
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Radiofrequency thermal ablation of small renal tumors in selected patients
A. Veltri , M.C. Cassinis, V. Malfitana, F. Marocco, B. Puglisi , G. Gandini:
Turin/IT

did not generate suff icien tly high end temperatures for adequate treatment. In 3
cases, ' hot tip" treatments (without flow of the coolant) were used and generated
maximum local end temperatures of 37 , 55 and 93°C. In the remaining 2 cases,
semi-cool tip technique (with slow flow of cooling solution) generated adequate
end temperatures (80-90°C) . Some local heating of the limb occurred in all cas
es.
Conclusion: Extremity trea tments are limited by high impedance due to bone
and small cross-sectional area of the limb. Placing a ground ing pad close to the
electrode runs the ris k of collateral damage. Potential solutions, such as the use
of bipolar and active-passive electrodes and improved grounding systems will be
discussed .

Vacuum b iopsy of breast lesions using a lateral approach
A. Tschamm ler, D. Hah n; WOrzburg/DE

Purpose: Insuffi cient thickne ss of the breast tissue under compressio n may limit
the feasibil ity of vacuum biops ies under ste reotactic guidance. A lateral approach
perpend icular to the X-ray-beam overcomes this limitation .The results of 2 years
experi ence with this technique will be demonst rated .
Materials and methods: 99 vacuum biopsies (Mammotome 11G, Ethicon) were
performed in 98 women (age 37 - 77 years) because of nonpalpable suspicious
microcalcif ications (94%) and/or lumps (9%). 88% of the les ions were classified
as BIRADS IV after com ple te work-up.
Results: The overall succe ss rate was 97%. Only 1 lesio n could not be reached,
2 biopsies resul ted in insufficient tissu e samp les. At the beg inn ing of the tissue
samplin g all lesions could be vis ualised clear ly in or adjacent to the open sam 
pling notch, no lesion was hidden by the needle shaft. Histopathology yielded 5
invasive and 17 noninvasive cancers. In 3 patients the DCIS was removed com
pletely by vacuum biopsy. 2 of 3 biop sies classified as ADH were upgraded to in
situ carc inomas after surgery. There were 71 ben ign results.
Conclusion: Using a lateral approach for vacuum biopsies of non-palpable breast
lesions, we reached results equivalent to those reported for the standard tech-

Purpose: To present our series of radiofrequency (RF) thermal ablation of small
renal tumors in patients with contraindications for surgi cal treatment.
Materials and Methods: Five primary carc inomas in four patients with solitary
kidneys (two affected by von Hippel-Lin dau syndrome) and one renal metastasis
from lung cancer underwent RF therm al ablation due to contraindications for whole
neph rectomy or surgical resection. The diame ter of the lesion s ranged betw een
1.5 cm and 2.7 cm. All patients were treated in the lateral decubitus pos ition ,
und er conscious sedalion, mild i.v. analgesia and local anesthesia. A 7- or 9
arrays electrode-ne ed le was inserted inside the lesions under US-gu idance.The
needles were powe red by a 150W RF genera tor (RITA Medical Syst em , Inc.).
20/25-m inute RF applications were performed . Results were evaluated by short
term CTstudy and clinical-radiological follow-up (5-21 months, mean 12 months).
Results : No early or late compli cations occur red and the patients were discharged
the day afte r the procedure. Short-term CT depicted compl ete loss of vasculari
zation of all tumors, but one (the largest and nearest the hilum), partially viable
but stable after six month s. The hypodense areas at the site of the thermal le
sions (nodular or wedge-shaped) were lasting or reducing in size dur ing the fol 
low-up.
Conclusion: He reditary type s of renal cancer need mult iple surgical interven
tion s; bilateral tumors can lead to dialysis; in patient s with bad prognosis due to
other cli nical conditions (metastatic tumors, advanced heart or lung diseases,
etc.), surgery can be contraindicated. In these cases, RF thermal ablation may
be effecti ve in order to avoid or delay nephrectomy.

8-0293 10:48

nique . The lateral approach overcome s the limitation of small breast volumes.
Add itionally the lateral needle app roach makes it easier to visualise the position
of the sampling notch relative to the lesi on at the beginning of the tissue sam
pling.

8-0292 10:39

Evaluation of mammographic and clinical follow-up after 679 stereotactic
vacuum assisted breast biopsies
K. Roller ' , A. Bomnoren-Poschke-, A. Lebrecht' , H. Kolb l' , S.H. Heywang 
Kobrunner' ; 'Halle a.d. Saale/DE . 2Deggendorf/DE

Purpose: Stereotactic vacuum assisted biopsy (VB) is a new method which prom
ises a high accuracy and reliabil ity. In order to avoid surgery in cases with benign
histology the examination mus t be quality assured and the overall accuracy of
the method should be well established and proven . We present follow -up data of
679 VBs with benign results.
Materials and Methods: 984 of 1268 VBs showed a benign histopathologic re
sult. 679/984 (69%) were mammographically followed and constitute the bas is of
this evaluation. Follow-up mammography was performed 6-60 months afte r VB.
Mammographic changes (rem oval, scarring) were assessed by two radiologists.
Results: Unsuccessful case s wer e re-b iopsied immediately after VB by open or
vacuum biopsy. 416 (61%) of the benign lesions proved radiologically completely
removed, 263 (39%) part ially . In 6 cases (0.6%) a surg ical biopsy was performed
during the follow-up time .The benign result was confirmed in all 6 cases. No scar
was seen in 96%, a slight sca r in 3.5% and a small ste llat e scar wilh poss ible
diagnost ic interference in 0.3%.
Conclusion: A benign diagnosis of quality ass ured VB is very reliable and leads
to no or min imal scarring.

8-0294 10:57

European multicenter study on MR-guided vacuum biopsy of the breast:
Cinical results
C. Perlet " X. PraF, J.D. Barentsz-, H. Slttek' , J.w. Casselman" S.H . Heywang
Kobrurmer"; ' Munich/DE, 2Montpelfier/FR, 3Nijmegen/NL, 4Bruges/BE, 5Halfe
e.a. Saale/DE

Multicenter evaluation of stereotactic vacuum assisted biopsies
U. !S!illri1z1, K. Roller", I. Schre er", M. Murauer" , R. Schulz-Wendtland' ,
S.H. Heywanq-Kobrunner"; ' Berlin/DE, 2Halfe a.d. Saale/DE, 3Kiel/DE ,
' Deggendorf/DE,5Erlangen/DE

Purpose: Vacuum assisted biopsy (VAB) prom ises excellent accuracy for inde
term inate lesions including micro calcificat ions. The purpose of this study is to
check reproducibility and reliability.
Materials and Methods: From 1/1996 to 9/2001 more than 2800 stereotactically
guided VAB were performed in 5 breast cente rs usi ng a defined standard. Here
we show data based on an ongoing evaluation (presently > 90% completed).
Ind ications were: BIRADS III 9%, BIRADS IV 86%, BIRADS V 6% of the cases.
Results: 6% lesions were < 10 mm . 94% lesions belonged to BIRADS category
III and IV. 70% microcalcifications, 9% mass + microcalcifications, 19% masses
and 2% architectural distorsions . 7% inv. carcinomas, 15% DCIS , 6% ADH or
LCIS resulted . All malignancies are ver ified . Upgrades ADH to DCIS : 23%; up
grades to inv. carcinoma: 9%. Follow-up mammograms confirmed > 1000 benign
diagnoses. 1 missed carcinom a (architectural distorsion).
Conclusion: Standardized VAB is very accu rate .

Purpose: To report the results of a Europ ean Mu lticente r study on MR-guided
vacuum biopsy (MR-VB) of the breast.
Materials and Methods: MR-VB was performed on Siemen s MR scann ers (Im
pact Expe rt or Vision ) using a dedicated prototy pe breas t biopsy coil and a VB
(Mammotome, Ethicon Endosurgery, Hambu rg). Except for the first 9 cases MR
VB was only used on lesions whi ch could only be target ed by MRI (visible by MR
alone or suspected just on one mammo graph ic view).
Results: 517 MR-VS procedures were success fully performe d. Histology revealed:
14% invasive carcinomas, 12% DCIS, 3% AD H and 70% ben ign cha nges. So far
no false negative results were detected at follow-up. 5/11 cases of ADH and 3/44
cases of DCIS were upgraded at re-excission.
Conclusion: MR-guided VB is accurate and reproducible and may solve the prob
lem of lesions detected by MR alon e.
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Tolerance and side effects of MR gUided vacuum assisted biopsy: Results
of a European multicenter study
J.w. Casselman', C. Perlet", X. Prat', C. Boetes', K. Rotter', S.H. Heywang
K6brunner'; 'Bruges/BE, 2Munich/DE, 'Montpellier/FR, 4Nijmegen/NL, sHalle
a.d. Saale/DE

Purpose: To assess patient tolerance and side effects of MR guided vacuum
assisted breast biopsy (MRVB).
Materials and Methods: MRVB was performed on 1 or 1.5 T Siemens scanners
(Siemens Erlangen) with a dedicated breast biopsy coil using a VB gun (Mam
motome, Ethicon Endosurgery Hamburg). Breast pain and pain related to the
prone position were rated on scale of 0 to 6 (0= no pain, 6= very painful).
Results: Patients who received no other medication than local anaesthetic on
average reported no to moderate breast pain (mean 1.5, standard deviation 1.4,
median 1), but variable pain from lying prone - mostly neck pain (average: 1.5,
standard deviation: 1.7, median 2). 38 patients, who obtained midazolam and
prodafalgam in addition only reported little pain (breast: mean 0.2, standard devi
ation 0.6, median 0 and pain from lying prone: mean: 1.3, standard deviation 0.9,
median 1).4 patients reported nausea! dizziness aiter the exam, hematoma> 3 em
in 20 pts. (3.8%). One infected hematoma was treated with antibiotics, 1 episode
of bleeding was surgically treated, 1 patient was hospitalized due to hyperventi
lation.
Conclusion: Side effects do not exceed those of other interventional procedures,
MRVB is usually well tolerated.

8-0296 11:15

Stereotactic directional vacuum-assisted breast biopsy in 300 patients with
microcalcifications: Radiological and pathological correlation
U. Kettritz, G. Morack, T. Decker, H. Marciniak: Berlin/DE

Purpose: To compare radiological analysis and histopathological findings of mi
crocalcifications on mammography.
Materials and Methods: 300 consecutive MCs were analyzed and biopsied.
Neither a palpable tumor nor a visible mass on mammograms or ultrasound were
associated with the area of MC. Before biopsy, MCs were classified on mammo
grams by two experienced radiologists as probably benign (BI-RADS III) or sus
picious (BI-RADS IV) using the following criteria: MC morphology as punctate,
pleomorphic or branching and microcalcification distribution as diffuse, clustered,
linear or segmental. In addition, progression was assessed with earlier mammo
grams. Stereotactic biopsies were performed on a prone dedicated table with an
11-gauge vacuum assisted Mammotome-biopsy device. Histopathological and
radiological diagnoses were compared.
Results: Histopathology of MC bearing tissue revealed 207 (69%) benign le
sions (adenosis and other fibrocystic changes 147, fibroadenoma 35, fat necro
sis or scar 13 and other benign lesions 12).93 (31%) were malignant lesions
(ductal carcinoma-in-situ (DCIS) 71, DCIS and invasive cancer 7, "minimal intra
ductal neoplasia" (differential diagnosis atypical ductal hyperplasia versus non
high grade DCIS) 13, and CLiS 2). Of the 300 lesions, 62 were classified
radiologically as probably benign (BI-RADS III) and 238 as suspicious (BI-RADS
IV). Benign lesions were classified accurately as BI-RADS III lesions in 82% and
malignant lesions were classified as BI-RADS IV lesions in 88%.
Conclusion: There is considerable overlap in the mammographic appearances
of benign and malignant MC lesions. Stereotactic vacuum assisted biopsies proved
to be a safe and accurate method to assess MCs.

8-0297 11:24

Do tissue marker clips inserted after Mammotome biopsy mark the true
biopsy site?
R. Sinnatamby, P.D. Britton, S. Harish, J. Cahir, R.M.L. Warren, A.H. Freeman,
V. Taylor; Cambridge/UK

Purpose: To evaluate whether clips inserted following Mammotome biopsy accu
rately mark the site of the original mammographic abnormality.
Materials and Methods: 115 consecutive prone stereotactic Mammotome biop
sies of microcalcification were studied prospectively. Marker clips were inserted
during 69 of these procedures. 3D spatial co-ordinates, in x, y and z axes, of the
biopsy site and of the clip were recorded during each procedure. 2 view mammo
grams performed before and after each procedure were analysed. The relative
positions of the microcalcification and clip were recorded and the distance be
tween them measured. The method was validated using 60 control cases where
measurements were made of the same clusters of microcalcification seen on
successive mammograms to determine the degree of apparent change in posi-

tion due to different mammographic positioning. In 35 study cases, residual rni
crocalcification present after the procedure also enabled direct measurement of
the distance between the clip and the biopsy site.
Results and Conclusions: In the prone compressed breast, the z-axis or depth
coordinate of the clip was found to be the most critical in reflecting its final posi
tion as shown by subsequent 2 view mammography. The calculated difference
along the z-axis between the biopsy target site and the clip was found to corre
late with the distance between the final position of the clip and the original mam
mographic abnormality. Thus evaluation of the 3D coordinates of the clip deploying
device may allow adjustments to be made, prior to deploying the clip, which will
result in a more accurate marking of the biopsy site.

8-0298 11:33

First experiences with a new breast biopsy device (VacuFlash®)
R. Schulz-Wendtland, S. Kramer, U.G. Aichinger, E. Wenkel, W.A. Bautz;
Erlangen/DE

Purpose: Interventional methods are a complementary part of breast diagnosis.
The aim of our investigation was to evaluate a new breast biopsy device (Vacu
Flash® BJP) in a pilot study.
Materials and Methods: From 04/02 to 06/02, 15 patients underwent a sono
graphically quided breast biopsy with a newly developed breast biopsy device
(VacuFlash®). All patients had sonographically detectable breast lesions classi
fied as BI-RADSTM or 5. Five biopsies were taken from every lesion. The special
ity of this new system is that all components are integrated in one handle including
the vacuum.
Results: In all patients sufficient material for histological diagnosis was collect
ed. In 13/15 patients the diagnosis was confirmed as breast cancer, in 2 patients
the diagnosis was fibrosis in keeping with a post-operative state. The VacuFlash®
system was comfortable to operate. No major side effects for the patients were
observed.
Conclusion: The newly developed breast biopsy device (VacuFlash®) is a high
quality technical system usable as a sonographically guided diagnostic method
for lesions BI-RADS™4/5.

8-0299 11:42

Five year follow-up of breast cancers diagnosed and fUlly excised by
stereotactic lumpectomy
V.M. Makarov, S. Strano, P. Crystal, M. Koretz; Jerusalem/IL

Purpose: Stereotactic lumpectomy was widely used for diagnosis of small suspi
cious mammographic lesions in our hospital from 1996 to 1998. The aim of this
study was to evaluate local reccurency rate in the cancers excised with advanced
breast instrumentation (ABBI) system.
Materials and Methods: 63 non-palpable BIRADS-4 or BIRADS-5 mammographic
lesions underwent stereotactic lumpectomy in our unit.
Results: All lesions were successfully removed without major complications.
Breast cancers were diagnosed in 30 cases; seven of them were high-grade tu
mors. The surgical margins were reported as free of tumor in eighteen of the
thirty cases. In 12 cases with positive margins no residual tumor was detected
during relumpectomy or mastectomy. All patients underwent radiotherapy in the
postoperative period. We used local and national oncological registers for identi
fying recurrent cancers. Average time of the follow-up period was 58 months. No
local recurrences were found in the cases of breast cancer fully excised with the
ABBI system.
Conclusion: Selected cases may be appropriate for stereotactic lumpectomy,
with 5-year follow-up comparable to open surgery results. Additional studies are
necessary for evaluating role of the stereotactic lumpectomy in the contemporary
management of non-palpable breast lesions.

8-0300 11:51

Thermotherapy of breast cancer using focused microwave: Principle and
first experiences
S.H. Heywang-K6brunner', R.A. Gardner', G. Peters', T. Lantzsch',
W.C. Dooley", A.J. Fenrr', J. Mon', T. Alberich'; 'Halle a.d. Saale/DE,2West
Palm Beach, FUUS, 'Oklahoma City, OK/US, 'Massachusetts, MAlUS,
sColumbia, MD/US

Purpose: To demonstrate the principle of focused microwave (FM) (thermother
apy) as a new method for treatment of breast tumors.
Materials and Methods: A system is presented, by which microwave can be
applied and focused to the tumor. Examination is pertormed on a prone table. FM
is applied by two opposing applicators to the compressed breast under sono-
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graphic guidance. FM (915 MHz). Energy is concentrated in the tumor by phase
cancellation at the skin and phase addition in the tumor. Desirable treatment
temperatures are 46-48°C for patients with small tumors, treated by heat alone
pre-operatively. Due to interaction of heat and chemotherapy treatment tempera
tures of 44-45°C are desirable for down-staging of larger tumors. Tumor thermo
doses are calculated automatically from the temperature (measured invasively)
and duration of application
Results: 26 tumors were treated. Response depends on temperature and appli
cation time. With sufficiently high doses, very good responses have been achieved,
as monitored by clinical examination, mammography, ultrasound and partly by
MRI. 2 side effects occurred, which may in the future be avoided by equipment
modification.
Discussion: Inactivation of large areas is possible. Addition of FMW promises to
improve local control after breast conserving therapy of small and large tumors.
Sponsors: Celsion Corp, Columbia, MD, USA (FM equipment & studies), Scher
ing Berlin (MR studies)

smooth kernel, 1.3 mm slice thickness, 0.7 mm increment. B: B35f medium-smooth
kernel, 0.75 mm slice thickness, 0.5 mm increment. In axial slices two regions of
interest (ROls) were placed in aortic root (AR) and left ventricle (LV). Image noise
was determined by the standard deviation of the CT numbers.
Two readers determined visibility of coronary arteries by Maximum Intensity Pro
jections (MIP) in left, right anterior and left anterior oblique projection plane from
selling A and B. Projections were rated on a five point scale concerning plaque
delineation. Points for each data set were summed up for comparison.
Results: No significant difference between the mean CT-numbers was found for
setting A and B (A: 283.0 AR / 295.9 LV; B: 282,9 AR / 297.2 LV; P > 0.2). The
image noise was significantly different for A and B (A: 4.46 AR / 1.67 LV; B: 8.16
AR / 7.38 LV;P < 0.01). Better delineation of the coronary arteries was achieved
from MIP projections of B compared to A.
Conclusion: Higher image noise in coronary 16-MDCT with thin-slice recon
struction compared to simulated 4-MDCT, however MIP-reconstructions benefit
most from the higher spatial resolution.

8-0302 10:39

16 detector row computed tomography (CT) coronary angiography with
retrospectively ECG-gated image reconstruction: Effect of slice thickness
on diagnostic image quality
T.F. Jakobs', C.R. Becker', B.J. Wintersperger', B. Ohnesorqe", T. Flohr2,

A. Knez', M.F. Reiser'; 'Munich/DE, 2Forchheim/DE

Purpose: To evaluate image quality of coronary CT angiography with 16 detector
row CT (MDCT), reconstructed with 0.75 mm and 1.3 mm slice thickness for op
timal spatial resolution and to produce spatial resolution comparable to 4-MDCT.
Materials and Methods: Ten patients underwent coronary CT angiography with
16-MDCT (Siemens Sensation16, Germany) with 0.75 mm detector collimation.
Data were retrospectively reconstructed using two different settings. A: B20f

8-0301 10:30

Reliable non-invasive coronary angiography using fast sub-millimetre
multislice spiral CT
K. Nieman', F. Cademartiri'·2, P.A. Lemos', R.H.J.M. Raaijmakers',
P.M.T. Pattynama', P.J. de Feyter'; 'Rotterdam/NL, 2Parma/IT

Purpose: Multislice spiral computed tomography (MSCT) is a promising tech
nique for non-invasive coronary angiography, though clinical application has re
mained limited due to frequent incomplete interpretability, caused by motion
artefacts and calcifications.
Methods and Material: In 59 patients (53 male, aged 58±12 years) with sus
pected obstructive coronary artery disease ECG-gated MSCT angiography was
performed using a 16-slice spiral CTscanner: 0.42s-rotation time, 12xO.75 mm
slice collimation. Thirty-four patients were given B-blocking medication, average
heart rate: 56±6 min-l. After contrast injection, all data were acquired during a
breath hold of -20s. The left main (LM), left anterior descending (LAD), left cir
cumflex (LCX) and right coronary artery (RCA), including =2.0 mm side-branch
es, were independently evaluated by two blinded observers, and screened for the
presence of =50% stenoses. The consensus reading was compared to quantita
tive coronary angiography.
Results: The MSCT scan was successful in 58 patients. Eighty-six of the 231
evaluated branches were significantly diseased. Without exclusion of any branch
es, the sensitivity, specificity, positive and negative predictive value to identify
=50% obstructed branches was 95% (82/86), 86% (125/145), 80% (82/102) and
97% (125/129), respectively. The overall accuracy for the LM, LAD, RCA and
LCX were 100%, 91%, 86% and 81%, respectively. No obstructed LM, LAD and
RCA branches remained undetected. Classification of patients as having no, sin
gle or multi-vessel disease was accurate in 78% (45/58) and no patients with
significant obstructions were incorrectly excluded.
Conclusions: Improvements in MSCT technology, combined with heart rate con
trol, allow reliable non-invasive detection of obstructive coronary artery disease.
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Assessment of congenital anomalies of the coronary arteries by multi-slice
computed tomography
N.P. Bontozoglou, V. Sotiropoulos, C. Tsagkari, I. Eleftheriadis; Athens/GR

Purpose: To determine the ability of multi-slice CT (MSCT) coronary angiogra
phy to demonstrate the congenital anomalies of the coronary arteries.
Materials and Methods: Two hundred and twenty patients underwent MSCT
coronary angiography for suspected coronary artery disease. We evaluated these
studies in order to detect the presence of congenital anomalies of the coronary
arteries. All examinations were performed with a standard spiral mode, with 4x1
collimation (Somatom Volume Zoom, Siemens) and intravenous contrast injec
tion. Axial 1.25 mm slices, MIPs and 3D volume rendering reconstructions were
used in order to identify congenital anomalies. Among the 220 patients 54 had
undergone selective coronary angiography (SCA) and the results were compared
with MSCT angiography findings.
Results: Congenital anomalies of the coronary artery orifices were present in
9/220 msCT angiographic studies (4%). Anomalous origin of the circumflex ar
tery was present in 5 patients. In 3 patients there were separate ostia of the left
anterior descending and the circumflex arteries from the aorta. In 1 patient the
origin of the left main coronary artery was at the right coronary sinus. Among the
9 patients with congenital anomalies shown on MSCT 3 underwent SCA. In one
case the congenital anomaly was appreciated on SCA only retrospectively. There
were no congenital anomalies seen on SCA that were not present on MSCT
coronary angiography.
Conclusion: MSCT coronary angiography appears as a useful noninvasive meth
od for the identification and evaluation of the congenital anomalies of the coro
nary arteries, which although infrequent are important to be recognized.

8-0304 10:57

Congenital anomalies of the coronary arteries: Detection and
characterization by using multi-slice CT
S.C. Froehner, M. Wagner, J. Brunn, S. Kerber, G. Coblenz, O. Cherevatyy,
R.R. Schmitt; Bad Neustadt a.d. Saale/DE

Purpose: To detect anomalies of the coronary arteries (arterio-venous fistulas,
abbe rant origins) and to describe the abnormal vascular courses.
Material and Methods: 9 patients suspicious of coronary artery anomalies were
examined with multi-slice CT (4- or 16-row scanners). CT scans were performed
during injection of 100cc intravenous dye and with retrospective ECG-triggering.
Postprocessing methods included the volume rendering mode and the thin MIP
respectively.
Results: Following malformations of the coronary arteries were precisely dis
played by multi-slice CT imaging: a) Two patients suffered from left-to-right coro
nary artery fistulas, both with drainage into the pulmonary artery. In one of these
cases two arterial feeders arised from the RCA and the LAD, respectively. In the
second case a single feeder from the RCA was obvious. b) Five patients showed
origin anomalies of one coronary artery. In two cases the RCA had origin from
the left aortic sinus and posterior course in relation to the aorta. One patient
presented an origin of the LCA from the right aortic sinus and a long LCA seg
ment anterior to the pulmonary trunc. In another patient, the LAD arised from the
right aortic sinus and passed anterior to the right ventricular outflow, whereas the
LCx was unsuspicious. Finally, an origin of the LCA from the pulmonary artery
was depicted (Bland-White-Garland syndrome).



Conclusion: Due to it's three-dimensional display capability, multi-slice comput
ed tomography is the modality of choice in detecting and characterizing abnor
mal origins and courses of the coronary artery tree.

8-0305 11:06

Contrast material adm inistration In non-Invasive coronary angiography with
16-slice multidetectorcomputed tomography scanner:Test bolus vs. bolus
tracking
F.Cademartiri " ' , K. Nieman" R.H.J.M. Raaijmakers ' , A. van der Lugt ' ,
N. Mollet ' , P.J. de Feyter' , P.M.T. Pattynama' : ' Rotterdam/NL, zParma/IT

Purpose: To compare test bolus and bolus tracking technique for coronary ang
iography with a 16-slice multidetector CT (16-MDCT) scanner.
Methods and Materials: 38 consecutive patients (35 male;mean age = 60; range
42-81yrs), were enrolled for the study. Patient were randomised into two groups
with respect to the bolus timing technique: group 1 (test bolus), and group 2
(bolus tracking) . Patient underwent coronary angiography with a 16-MDCT scan
ner (Sensation 16 - Siemens Medical Solutions). Scan parameters: number of
detectors/collimat ion 12/0.75 mrn, feed/rotation 2.8 mm, rotation time 420 ms.
Three regions 01 interest were drawn in each scan throughout the data-set: 1)
ascending aorta (ROI1);2) descending aorta (ROI2); 3) pulmonary artery (ROI3).
Results: The mean scan delay calculated in group 1 was 14.6±1.3s, while group
2 was 20.6±2.7s (p < 0.05).The time/density curve in ROil and ROl2 of group 1
showed a lower enhancement than group 2 (p < 0.05), while in ROl3 group 1
showed higher enhancement than group 2 (p -c 0.05).The Hounsfield Units (HU)
value in ROl1, ROI 2, and ROl3, at the beginning of the scan in group 1 were
255±43HU, 211±55HU , and 357±80HU, respectively, while in group 2 were
316±66HU, 288±73HU, and 357±100HU , respectively. The peak of maximum
enhancement in ROl1 and ROl2, in group 1 were 331±68HU and 339±71HU,
respectively, while in group 2 were 345±55HU and 341",57HU, respectively.
Conclusion: Bolus tracking technique is reliable and provides optimal synchro
nisation compared to test bolus technique. It can be integrated in the routine
protocol for coronary angiography with a 16-MDCT scanner.

8-0306 1t :15

In vitro coronary stent imaging: Novel flat-panel volume CT versus
multidetector CT
C.N.H. Enzweiler ', R. Chan', U. Hoffmann' , P. Edic' , A. Pfoh', B. Hamm' ,
T.J. Brady' ; ' Boston, MAlUS, zSchenecfady, NY/US, 3Berlin/DE

Purpose: To determ ine the diagnostic potent ial of flat panel armored volume CT
for in vitro assessment of coronary stents in compar ison to MDCT.
Methods and Materials: Eight coronary stents embedded in a hydrocolloid gel
were imaged on a multidetector CT (LightSpeed, GE, Milwaukee, USA; 140 kV,
170 mAl and a flat panel detector volume CT system (GE, Milwaukee, USA; 120
kV, 90 mAl . Reconstruction interval, effective slice thickness, and in plane reso
lution for MDCT and VCT were 0.63 and 0.1 mm, 0.8 and 0.15 mm, and 0.8xO.8
and 0.1xO.l mm, respectively. A qualitative assessment was carried out by three
independent readers for the presence of beam hardening and blurring artifacts
(0-3: no-severe artifact). Secondly, density measurements were carried out in the
lumen of the stent and in the hydrocolloid gel alone for each stent and modality.
Results were compared with the t-test for paired samples.
Results: Significantly less beam hardening and blurring artifacts were visible on
VCT (0.3 and 1.1, respectively) than on MDCT scans (2.4 and 2.6, respectively;
p < 0.01). For VCT, mean density within the stent lumen for all stents was 18%
higher (range -7 to +49%) as compared to the hydrocolloid gel (not significant) . In
stent density for MDCT was 644% higher (+174 to +1104%) than in the gel alone
(p < 0.01).
Conclusion: MDCT of coronary stents is compromised by considerable beam
hardening and blurring artifacts . VCT is hardly affected by artifacts and has the
potential to visualize coronary in stent pathology.

8-0307 11:24

Coronary angiography using electron beam computed tomography
N. Gagarina ', W. Klein' , W.Weihs' , R. Rienmiiller'; ' Moscow/RU, 2Graz/AT

Purpose: To investigate the reliability of electron beam tomograph ic coronary
angiography (EBTCA) on a segmental basis in a larger patients group in compar
ison to convent ional coronary angiography (CA).
Methods: 222 patients (133 men, 89 women; 60.9±12.1 years) with suspected
CAD underwent EST (non- and contrast enhanced study) and CA. The overall
disease prevalence (stenoses > 50% by CAl was 49%.

Results: Out of 2220 segments, 460 (20.7%) were not assessable. Non-assess
ability was due to motion art ifact in 267 (12%), calcification in 55 (2.5%) and
technical problems in 138 (6.2%) segments . For LAD the percentages of non
assessable segments were 10.4% in proximal , 9.5% in middle . and 15.3% in
distal part. For CX these values were 11.7%, 20.3%, 37.8%; for RCA- 13.9%,
33.3% and 48.6%.The sensit ivity (Se) for detection of stenoses > 50% on a seg
mental basis was 67%; specificity (Sp) was 74%, positive and negative predictive
values (PPV and NPV) 23% and 92%. For assessable segments only these pa
rameters increased to 81%,93%,57% and 98%, respectively.The Se decreased
from proximal to distal segments (e.g., in LAD 86%, 83% and 67%), WherebySp
remained equal in all segments. For stenoses > 50% the overall Se of EBTCA
was 92%, Sp 87%, PPV 84%, NPV 93% (in per-patient analysis). The statistic
evaluation lor stenoses < 50% revealed a Se 0127%, Sp of 95%, PPV of 30%
and NPV of 95%.
Conclusions: The statistical results justify to use EBTCA for exclusion and de
tection of stenotic lesions> 50% in clinical settings .

8-0308 11:33

16 row mUltldetector cardiac CT before totally endoscopic coronary artery
bypass (TECAB) grafting: A comparative study versus coronary
angiography
C. Herzog, J.O. Balzer, M.G. Mack, K. Engelmann, G. Wimmer-Greinecker,
S. Dogan, A. Moritz ,T.J. Vogl; Frankfurt a. Main/DE

Purpose: To use 16 row multidetector spiral-CT (MDCT) in the preoperative eval
uation 01patients undergoing totally endoscopic coronary artery bypass graft ing
and to correlate the data with coronary angiography and intraoperative findings .
Material and Methods: 14 patienls preoperatively underwent MDCT (16xO.75 mm
collimat ion, SD 1.0 mm, 2.8 mm feed/rotation, TI420 ms, retrospective ECG-gat
ing) and coronary angiography (CA). Assessment criteria for both techniques
were: visibility and cardiac course of coronary arteries, localization and degree
of stenoses, composition of atherosclerotic plaques and vascular diameter at the
site of anastomosis . In a final conclusion an appropriate site for distal bypass
anastomosis was recommended. All MDCT evaluat ions were performed by two
independent observers and results calculated relative to the prevailing results
from CA and surgery.
Results: MDCT properly displayed 91.3% (42/46) of all surgical relevant coro
nary segments and 84% (63/75) of all coronary segments. For CA a ratio of 93.5%
(43/46) and 88% (66/75) was observed . In the detection of calc ified plaques ,
MDCT exceeded CA by 44.4% (13/9). Hemodynamically relevant stenoses were
identified with MDCT in 88.2% (15/17) , with CA in 100% (17/17). Since MDCT
much better identified bridg ing of coronary segments through either myocardium
(2/3) or epicardial fat (4/4) than CA, (1/3, 0/3 respectively), the distal site for
bypass anastomosis was determined correctly in 93.3% (14/15) by MDCT, but
only in 80% by CA (12/15) .
Conclusions: Preoperative CT angiocardiography highly correlated with the sur
gical findings, thus facilitating the choice of the most suitable operative technique
and providing a better preoperative orientat ion of the surgical field.

8-0309 11:42

Prospective blinded comparison between multlslice CT and digital
angiography in the evaluation of coronary artery disease
P.M. Carrascosa ' , L. Padilla' , C.M. Capuiiay' , J. Belardi ' , P. Johnson ' ,
J.e. Parodi' , J. Carrascosa ' ; ' Buenos Aires/AR, 2Cleveland. OH/US

Purpose: To determ ine the usefulness of multislic e CT (MSCT) in the evaluation
and quantification of coronary artery stenosis in comparison with coronary ang
iography (CA) as the gold standard method.
Methods: 150 patients with known or suspected coronary artery disease were
studied. The studies were performed on a MSCT scanner (Mx8000, Philips Med
ical Systems) with 4 x 1 mm slice collimation , 0.6 mm reconstruction interval,
pitch 0.375, rotation time 500 msec. Beta-blockers were admin istered if neces
sary, to reduce heart rate below 70 bpm, to allow the software works properly. An
enhanced contrast acquisi tion was performed with 130 ml of non-ionic contrast
material administered with a dual phase injection . Each study was divided in four
phases (25%. 50%, 75% and 85% of the R-R interval). Once reconstructed , the
images were sent to a workstation where they were reprocessed to visualize
using different tools: MPR, volume rendering , and virtual endoscopy. CA was
performed by standard techn ique. Measurements were done by means of aCA.
Findings in the two methods were compared in a blinded way. CAS was consid
ered positive if it was greater or equal than 50%. Statistical analysis: The 95%
confidence intervals for the proportions were calculated using the exact binomial
method.
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Results: There were no complications in the 150 patients studied. The global
sensitivity was 80.20% (75; 84.6), specificity 94.8% (92.0; 96.2), PPV 85.20%
(80.3, 89.1) and NPV 92.70% (90.6; 94.4).
Conclusion: MSCT is a new noninvasive method useful in the evaluation and
quantification of coronary artery stenosis with high sensitivity and speci ficity.

8-0310 11:51

Determining mainstem PCI patency with 16 slice multidetector computed
tomography
J.~, A.J. van Boven, K.Y.J.A.M. Ho, M. Oudkerk; Gron ingen/NL

Purpose: To detect in-stent restenos is after percutaneous coronary inte rvention
(PCI) of the coronary left main, frequent follow-up with coronary angiography is
indicated. We used 16 slice multidete ctor computed tomography (MOCT) to as
sess the patency of left mainstem stents in post PCI patients in comparison with
coronary angiography.
Materials and Methods: Thirty consecutive patients who had had a PCI of the
left main were included in this study. A 16 slice MDCT was used to assess the
patency of the stent. A coronary scan was obtained in approximately 20 seconds
(rotat ion time 0.42s , reconstructed slice thickness 0.75 mm, table increment
0.6 mm). lomeron (Bracco, Italy) was used as cont rast agent with a iodine con
centration of 400 mg/ml. To assess the patency thin slices, maximum intens ity
projections (MIP), multiplanar reformation (MPR) and volume rendering were used
to get opt imal information on the stent and coronari es. Repeal coronary angi
ograms served as control.
Results: In the first 9 of 30 patient s (1 female, 8 male, mean age 51.6 ± 5.7
years) who underwent mainstem PCI image quality was good in 7 patients and
poor in 2 patients due to motion artifacts. In these 2 patients stent patency could
not be assessed . Stent apposition and intimal hyperplas ia could well be deter
mined and showed a good correlat ion with the angiographic findings.
Conclusion : First results indicate that he 16 slice MDCT can be a good alterna
tive for frequent coronary angiography in the follow-up of patients who had had a
stent procedure of the left main.

8-0312 10:39

Intra-operative ultrasound needle localization for impalpable intratesticular
lesions
R.F.J. Browne, M. Jeffers ,T. McDermott, R. Grainger, R.G. Gibney,
W.C. Torreggiani ; Dublin/IE

Purpose: To descr ibe a new technique of intra-operative ultrasound-guided nee
dle localization of impalpable intratesticular lesions .
Materials and methods: Five patients with impalpable testicular lesions identi
fied on ultrasound (ATl HOI 5000, ATl, USA) underwent needle localizat ion un
der ultrasound guidance.The procedure was performed in the operating theatre
under general anaesthetic using a 7.5-8 MHz linear array probe and a portable
ultrasound machine (Toshiba Sonolayer, Toshiba, Tokyo, Japan). Under direct
guidance a 21-Gauge needle was placed through the center of the lesion allow
ing resection and immediate frozen section analysis.
Results: In three patients malignancy was confirmed and an orchidectomy was
performed. In two patients a benign lesion was detected obviating the need for
orchidectomy.
Conclusion: The diagnosis of testicular neoplasm relies on clinical examination ,
supported by characteristic sonograph ic findings . Patients presenting with impal
pable testicular lesions, detected at sonography can pose a diagnostic dilemm a
and orchidectomy is often perform ed. We describe an ultrasound-guided intra
operat ive localizat ion technique enabling direct patholog ical examination so sur
gical approach can be reevaluated in the presence of a benign lesion. This is
particularly important in the case of a solitary testicle in order to preserve testic
ular function.

8-0313 10:48

3D power Doppler sonography in diagnosis and follow-up of acute
vesiculitis
M. Kislyakova,v.v. Gazhonova, O. Epova, J. Grigorjeva, A. Zubarev ;
Moscow/RU

8-0311 10:30

Blunt abdominal trauma associated with testicular dislocation: Clinical and
CT findings in eight cases
S.-F. lSQ'. S.-H. Ng2,T.-Y. lee', C.-C. Huang ' , C.-T. Kung' ; 'Kaohsiung!TW,
2KeelungITW

Purpose:To report the clinical and computed tomography (CT) findings of blunt
abdominal trauma (BAT) associated with testicular dislocation (TO).
Materials and Methods: Out of 1917 male BAT patients encountered in the past
15 years, eight (age range: 6-53 years, mean 23 years) were associated with TO
and their medical records were reviewed. All 8 patients underwent abdominal CT
due to suspicious abdominal injury.
Results: Six patients sustained motorcycle accident , one had explosive injury
and one had seat-belt injury. Clinically, TO was not detected in any patient. In
addit ion to liver lacerations, pancreatic fracture , bowel perforation , pubic bone
fracture , and contralateral inguina l hernia, CT also demonstrated typical findings
of TD (empty scrotum and displaced testis) in 6 patients. Early CT diagnos is of
TD and immediate manual reduct ion were achieved in only 2 patients. Delayed
diagnosis (duration: 4-60 days, mean 19 days) was noted in 6 patients, necess i
tating orchiopexy in 5 and orchiectomy in 1. Of them, four were ascr ibed to over
looking the CT findings (unilateral and bilateral pubic TD in one each, unilateral
inguinal and penile in one each). The other two were due to the fact that the
scrotum was not included during CT scanning , in whom unilateral inquinal TD
was found by later sonography.
Conclusion: BATassociated with TD is uncommon and is easily overlooked clin
ically. Routine scrutiny of the scrotum is important in the CT evaluation of BAT
patients because early detection ofTD may prompt closed manual reduction and,
thus, may obviate surgery.
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Purpose: To evaluate the poss ibilit ies of 3D PD in diagnosis and monitoring re
sponse to treatment in acute vesiculit is.
Methods and Materials: 21 patients (age range, 27-65 years) with acute prosta
titis underwent TRUS examination before, dur ing and aller treatmen t. Vascular ity
degree of the seminal vesicals was evaluated using 3D PD and given a value of
0-3. TRUS-results were compared with clinical and laboratory data in each pa
tient throughout the follow-up study.
Results: Vascularity degree of the seminal vesicles was increased in 52% of
patients with acute vesiculitis. Changes in prostate echogenicity and volume,
vesicle diameter and revealed positive changes in 67% (14) of cases during and
in 92% (19) aller treatment. 3D PD TRUS was more informative compared to 2D
PD in the vascularity assessment in acute prostatitis and vesiculitis. Changes in
echogenicity correlated with treatment response in 67% of cases and VO chang
es correlated in all 100% with treatmen t response in patients with acute vesiculi
tis.
Conclusion: 3D PD TRUS is a useful adjunct in the diagnosis and follow-up of
acute vesiculitis .

8-0314 10:57

Urethral gray-scale and color Doppler (CD) sonography in the diagnostic
evaluation of anterior urethral strictures
A.~, F. Frauscher, G. Feuchtner, L. Pallwein, G. Hellweg, D. zur Nedden ;
Innsbruck/AT

Purpose: To evaluate urethral sonography and CD imaging in the evaluation of
anterior urethral strictures.
Methods: 120 paired urethrographic and sono-urethrographic studies were per
formed. Gray-scale and CD sonograp hy was performed with a 10.0 MHz trans
ducer (VFX 13-5, Siemens, Issaquah ,WA). CO imaging was performed to assess
the spongiosa I tissue blood flow and the location of urethral arteries.The findings
obtained by sonography and urethrog raphy were compared with cystos copy or
surgery.
Results: Urethral sonography correctly identified the stricture in all cases .There
was a significant difference between stricture length as measured by urethrogra
phy compared to that measured by urethral sonography (p < 0.005) . Based on
anatomical location, there was good correlation and no significant difference in
the penile urethra (k = 0.95 , P = 0.77) but poor correlation and significant differ
ence in the bulbar urethra (k = 0.62, P = 0.003). Comparison of urethrographic
and sono-urethrographic stricture lengths with operative lengths, demonstrated
a good correlation in the penile urethra (k =0.91 versus 0.98), whereas a poor
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correlation was found in bulbar urethra (k = 0.65 versus 0.92). In 19% of patients
urethral sonography correctly indicated a reconstructive procedure different from
that originally suggested by conventional urethrography. CD imaging provided
additional information about stricture involvement of the spongiosum and loca
tion of urethral arteries.
Conclusion: Urethral sonography exactly identifies stricture site, number and
calibre. Compared with urethrography, it more accurately measures stricture length
and diameter in the bulbar urethra. This technique seems to be superior to ure
thrography for the evaluation of anterior urethral strictures.

8-0315 11:06

Assessment of transrectal color Doppler ultrasound (TRCDUS) for
measurement of urinary bladder neck blood flow in a porcine model:
Comparison to laser Doppler flowmetry
A. Schuster" G. Pinggera2

, L. Pallwein", H. Strasser", W. Recheis2
,

F. Frauscher"; 'Feldkirch/AT, 21nnsbruckiAT

Purpose: To assess the feasibility of TRCDUS for measuring urinary bladder
neck blood flow by comparison to Laser Doppler flowmetry ("gold standard") in a
porcine model.
Materials and Methods: TRCDUS and Laser Doppler flowmetry of urinary blad
der neck were performed in two anesthetized pigs during comparative cystorne
try. Normai saline (NaCI) was used for the first run, followed by a second run with
0.2 M potassium chloride (KCI). Peak systolic velocity (PSV) and end-diastolic
velocity (EDV) were measured in several vessels of bladder neck at filling vol
umes of 0 ml, 100 ml and 270 ml (emaximum capacity). Tissue perfusion units
(=TPU) were measured using a BLF21 Laser Doppler Flowmeter (Transonic Sys
tems Inc.®).
Results: With NaCI, mean PSV increased from 15,1 cm/s to 22,3 cm/s and
40,8 crn/s, whereas with KCI, mean PSV increased from 15,1 cm/s to 40,6 cm/s
and 46.9 cm/s. Mean EDV increased from 3,3 cm/s to 6,25 cm/s and 12,9 cm/s
during NaCI filling, whereas with KCI an increase from 33 cm/s to 12,2 cm/s and
16,4 cm/s was seen. With NaCI filling, bladder neck blood flow increased from 22
TPU to 46 TPU and 62,5 TPU, compared to 50 TPU and 102,5 TPU with KC\.
Conclusion: TRCDUS and Laser Doppler f10wmetry showed a corresponding
increase of urinary bladder neck perfusion with bladder distension, which was
significantly higher in case of KCI. Based on the excellent correlation of TRCDUS
with Laser Doppler f1owmetry, TRCDUS seems to be a feasible method in the
assessment of urinary bladder neck blood flow.

8-0316 11:15

Artificial urinary sphincter evaluated by imaging methods
D. Babnik Peskar, E. Sodja, M. Mihelic; Ljubljana/Sf

Purpose: To evaluate imaging methods, the clinical success and complication
rate in patients with artificial urinary sphincters (AUS) implanted for restoring
urinary continence.
Methods and Materials: We reviewed 11 patients (10 males, 1 female, mean
age 55 years) from the last five years with implanted AUS (7 bulbar, 4 bladder
neck) due to post-prostatectomy and neurogenic incontinence or an exstrophy
epispadias complex. Besides pre-treatment urinary tract evaluation, post-treat
ment US was performed in the majority of patients and i.v. urography or MCU
occasionally. Mechanical and other AUS complications (malfunction of the cuff or
pressure regulating balloon, cuff rupture, tube bending, leaks and erosions) were
evaluated by US, plain film and urethrography with voiding, with AUS activation
and without. Clinical success of AUS implantation and risk factors were assessed.
Results: Risk factors for complications associated with AUS were present in the
majority of patients (radical retropubic prostatectomy-4, irradiation-1, neurogenic
lower urinary tract dysfunction-3). The overall complication rate was high. In 9
patients AUS malfunction was assessed by imaging methods. In 4 patients cuff
erosion and protrusion were confirmed also by urethrography and fistulography.
In 3 patients we detected urethral fibrosis. Two patients achieved long-term con
tinence (up to 12 years) in spite of occasional AUS malfunction. At the point of
our review, one AUS had been temporarily removed and 4 permanently.
Conclusion: Despite complications, AUS proved reliable in achieving long-term
urinary continence in our group of patients. Together with other forms of evalua
tion, imaging proved essential in pre-treatment patient selection and post-treat
ment complication assessment.

8-0317 11:24

Voiding MR-cystourethrography: A new diagnostic imaging technique for
the evaluation of male lower urinary tract
M. Di Girolamo, M. Minnetti, G. Zarrelli, F. Assael, G. Alessi, V. David; Rome/IT

Purpose: To evaluate the diagnostic accuracy of a new diagnostic imaging tech
nique called voiding-MR-cystourethrography.
Materials and Methods: 5 normal volunteers and 42 male patients with bladder
outlet obstruction (evaluated with urine-f1ow-velocity-recording) underwent void
ing-MR-cystourethrography, performed with an 1.5T superconductive magnet. The
patient was placed in supine position. The filling of the urinary bladder with para
magnetic contrast agent was obtainded by the l.v. administration 20 mg of furo
semide followed by the i.v. administration of % of normal dose of a paramagnetic
contrast agent (Magnevist, Schering, Germany). When the bladder was filled of
contrast-material-enhanced urine, the patient was asked to urinate. An appropri
ate urisheath was placed at the tip of the penis in order to collect urine urine and
the patient had to advise when micturition started. During the micturition T1-weight
ed-spoiled-3D-gradient-echo acquisitions on sagittal plane were performed. 25
patients performed retrograde and micturating conventional cystourethrography
in the month preceding MRI.
Results: Homogeneous opacification of the bladder lumen was always obtained.
5 patients were unable to perform the MR examination. In all the volunteers and
in all the patients studied (37 pts) we obtained a perfect evaluation of the male
urethra with voiding-MR-cystourethrography. The visualization of the urethra with
MIP reconstructed images was considered comparable to that obtained with con
ventional cystourethrography. The site, length and the number of urethral stric
tures were accurately determined by MRI.
Conclusions: Voiding-MR-cystourethrography demonstrates the morfology of the
bladder neck and urethra during micturition and can substitute standard retro
grade and micturating cystourethrogram. This novel technique avoids radiation
exposure to the gonads.

8-0318 11:33

Bladder tumors: Study of dynamic contrast-enhanced axial imaging,
multiplanar reformation, three-dimensional reconstruction and virtual
cystoscopy using helical CT
D. Wang. W. Zhang, J. Xu; Beijing/eN

Purpose: To evaluate the clinical applications of helical CT dynamic contrast
enhanced axial imaging, multi planar reformation (MPR), three-dimensional re
construction (3D) and virtual cystoscopy (CTVC) in bladder tumors.
Materials and methods: The precontrast and four-phase postcontrast helical
CT scans were performed in 42 patients with 65 bladder tumors confirmed by
conventional cystoscopy and pathology, and MPR, 3D and CTVC images were
generated from the volumetric data of the excretory phase. The results were then
compared with the findings of conventional cystoscopy and surgery in a double
blinded manner.
Results: The sensitivity of the axial, 3D and CTVC images in detecting bladder
tumors were 90.8%, 76.9% and 95.4% respectively. The dynamic contrast-en
hanced axial images could provide excellent intramural and extravesical informa
tion, the accuracy in preoperative tumor staging was 87.7%. MPR could identify
the location and extravesical invasion of the tumor and its relationship to ureter.
3D and CTVC images were useful in displaying the surface morphology of the
tumor and the relationship between the tumor and the ureteric orifices, whereas
CTVC could depict tumors smaller than 5 mm that were not seen on the axial
images.
Conclusion: With combined interpretation of axial, MPR, 3D and CTVC images,
spiral CT can provide comprehensive information about bladder tumors.

8-0319 11:42

Use of flair sequences for detection and local staging of bladder tumors
withMRI
M. Di Girolamo', L. Azzarri", A. Roncacci', S. Cavalaqno-, C. Rende', V. David';
'Rome/IT, 2Grottaferrata/IT

Purpose: To increase the accuracy of MRI in the detection and local staging of
bladder tumors by using FLAIR sequences.
Materials and Methods: 32 patients with bladder tumors detected by US under
went MRI using 0.5 and 1.5 T superconductive magnet. We performed SE T1
weighted (TR:500 ms, TE:30 ms), TSE T2-weighted (TR:2500 ms, TE:120 ms,
ETL:40) and FLAIR sequences (TR:6000 ms, TE:150 ms, TI:2000 ms, N.Ex.:4;
Acq.time:7'30") on axial scans. The contrast to lesion ratio was evaluated in all
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Medical image compression applied to medical ultrasound and magnetic
resonance images
C. Lin' , C. O'Neill 2 ; ' TaichunglTW, 2Jordanstown/UK

Purpose: To investigate the acceptable compression ratios of lossy wavelet com
pression on 640x480x8 abdominal Ultrasound (US) images and 256x256x8 ab
dominal Magnetic Resonance (MR) images .
Materials and Methods: 100 abdominal US and MR were acquired from a teach
ing hospital in Taiwan.These images were respectively compressed at compres
sion ratios (CR) of 4.3:1,8.5:1,20:1,36.6:1 and 7.4:1,12.8:1,15.6:1 ,18.3:1 .
There were 400 images compressed. Objective measurements and ROC analy
sis were carried out to examine the 400 compressed image quality changes be
tween original and compressed images. Each five independent reviewers blinded
to analyse paired 400 randomly ordered images with two 17 inches TFT/LCD

sequences. All the patients underwent cystoscopy with transurethral biopsy and
14 had subsequent cystectomy.
Results: In comparison with other sequences , FLAIR sequence was more sensi
tive in the detection of bladder neoplasms. This sequence seperates the hyperin
tense signal of bladder neoplasms from the fluid filled bladder lumen with no
signal. The sensitivity in the identification of bladder neoplasms was 100% with
FLAIR sequences , 89.6% with TSE T2-weighted sequences and 86.2% with SE
T1-weighted sequences .That was due to the higer signal to lesion ratio of FLAIR
sequences in comparison with the others. In fact on FLAIR sequences the mean
value of contrast to lesion ratio of bladder neoplasm was 33.1 while on SE Tl
weighted sequences and TSE T2-weighted sequences was respectively 15.2 and
29.2. FLAIR sequences allowed the detection of small papillomas (less than 2 mm).
TSE T2-weighted sequences were more sensitive than other sequences in the
study for bladder wall infiltration.
Conclusion: FLAIR sequences were more sensitive than others in the detection
of bladder neoplasms, thanks to their higher contast to lesion ratio and can be
very helpful in the visualization of small papillomas, especially when multifocal.

8-0320 11:51

Characterization of pelvic lymph nodes with MR using Ami-227 (sinerem): A
comparison with histology (work-in-progress)
S. Crespi , L. Grazioli , K. Menni, P. Caccia, F. Mossi, M. Bondioni; Brescia/IT

Purpose: To evaluate diagnostic efficacy of AMI-227 (SINEREM) in nodal in
volvement in bladder cancer.
Materials and Methods: In a multicentric phase IIIb study, still in progress , 10
patients with bladder cancer and suspected nodal pelvic involvement have been
enroled. MR examination was performed by acquir ing TSE T2w and GRE T2'w
sequences before and 24-36 hours after contrast administration. 8/10 patients
underwent cystectomy and lymphadenectomy. Lymph nodes were characterized
by localization, morphology and signal pattern after contrast administration , then
correlated to histology.
Results: 141 lymph nodes were collected ;78/141 were recognized on MR exam
ination , both pre and post contrast administration. 73/141 nodes were not recog
nized: 90% less than 3 mm diameter (20.5% metastatic) . 65n81ymph nodes were
correlated to histology. On unenhanced-MR 54n81ymph nodes were considered
negative , 30/54 were false negative ; 21n8 defined as borderline, were positive ;
3n8 were true positive. After contrast administration, 3/65 lymph nodes, consid
ered inflammatory nodes, were metastatic. In 62/65 nodes there was agreement
between enhanced-MR and histology : 44/65 were true positive, 18/65 true nega
tive.Totalsensitivity of unenhanced-MR and enhanced-MR was respectively 44.5%
and 74.5%; specificity was 100% for both unenhanced and enhanced-MR while
diagnostic accuracy was 61.5% and 84.5% respectively
Conclusion: In our preliminary experience , still in progress, the use of a lymph
node-specific contrast media (AMI-227) seems to improve the sensitivity of MR
imaging.

Purpose: To develop an effective algorithm for the reduction ot metal artifacts
applicable in clinical routine .
Materials and Methods: The metallic parts, automatically detected in the con
ventionally reconstructed image, were segmented and reprojected for translation
into Radon space. Utiliz ing a multi-dimensional interpolation procedure, the af
fected projections were embedded into the environment in order to eliminate metal
contributions. A second reconstruction yielded an improved image quality with
suppressed artifacts but modified attenuation values of the metal. The final im
age was obtained by combining both images adaptively. This model was tested
on a simulated hip phantom and on 10 CT data-sets with metallic hip implants .
Images reconstructed with and without the new algorithm were assessed by two
radiologists using a 4 point scale for evaluation of the image quality.
Results: Visual assessment of the images showed a significant improvement of
the image quality in the phantom as well as in the patient study. After application
of the new algorithm delineation of organic structures was achieved in every pa
tient. In the newly reconstructed images a slight blurring occurred in the region of
the former metal artifacts, which did not have influence on the diagnosis in any of
our patients.
Conclusion: A new algorithm for the reduction of metal artifacts in CT has been
employed in clinical routine. The initial results show a clinically relevant improve
ment of the image quality.

8-0322 10:39

Evaluation of three different algorithms for lossy data compression of chest
X-rays
E. !S2!Nr, A. Roesner, J.T. Winterer , N. Ghanem, A. Einert, D. Jaeger,
P. Uhrmeister, M. Langer; Freiburg/DE

Purpose: Evaluation of the quality of chest radiographs after data compression
and decompression with different algorithms.
Materials and Methods: 10 digital radiographs of a chest phantom with two types
of simulated lesions (Nodular Lesions - NL, Linear Lesions - LL) were obtained
using the thoravision system. NL were simulated with paraffin, LL were simulated
with steel wool. Each radiograph was subdivided into 15 fields containing zero
lesions, one NL, one LL or both lesions . Distribution of simulated lesions was
randomized, the probability for each lesion to be present in each field being 0.5.
All 10 images were compressed/decompressed using JPEG , fractal or wavelet
compression algorithm at a compression rate (CR) of 30:1. Five radiologists eval
uated the original radiographs and the three sets of compressed/decompressed
radiographs . Receiver operator caracteristics analysis was used to compare the
performance of compressed/decompressed images with that of the original radi
ographs. The AUCs (area under curve) were compared at p <= 0.5.
Results: With 30:1 compression, no significant difference was detected for NL or
LL with both the wavelet and the JPEG algorithm when compared with the AUC
of the original radiograph. With the fractal compression algorithm, the AUC was
signif icant lower for both NL and LL when compared with the AUC of the original
radiograph.
Conclusion: Even high data compression rates do not result in loss of diagnostic
quality of chest radiographs with the JPEG or wavelet algorithm. Fractal com
pression at the same compression rate resulted in a significant loss of diagnostic
image quality.

8-0323 10:48

A new algorithm for suppression of metal artifacts in computed
tomography
A.H. Mahnken', R. Haupacn", T. Flohr", J.E. Wildberger" R.W. Guenther' ,
S. Schaller'; 'Aachen/DE , 2Forchheim/DE

monitors. The original or compressed image on which monitor were never told to
the reviewers. Each reviewer rated the presence or absence of lesions with a
five-point scale.
Results: At ROC analysis, the average Azs for two types of image were 0.874
and 0.849 atthe CR of 36.6 :1 for US and 18.3:1 for MR images, respectively.The
results provided 34 and 40 times faster for transmission rate than uncompressed
images via different current transm ission protocols for US and MR images, re
spectively. The average RMSE at 36.6:1for US and 18.3:1for MR images were
4.84 :l: 0.14 and 4.17 :l: 0.38, respectively. The average PSNR at 36.6:1 for US
and 18.3:1 for MR images were 35.45dB and 35.78dB, respectively.
Conclusions: On the basis of the patient sample, wavelet compression of ab
dominal US and abdominal MR images to CRs of 36.6:1 and 18.3:1, respectively
were acceptable for clinical use.

Room K

55605
Computer Applications

8-0321 10:30

Image manipulation
Moderators:
U. Bick; Chicago, IUUS
S.Wildermuth; ZOrichlCH

10:30 - 12:00
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8-0324 10:57

Three-dimensional retrospective Image fusion of CT, MRI, PET and SPECT
clinical applications and results
A.·J. Lemke ' , S.M . Niehues', N. Hostens,T. Rohlfing' , H. Amthauer', R. Fel ix ' ;
'Berlin/DE, 2Greifswa ld/DE, ' Stanford, GAlUS

Purpose: Retrospective image fusion is a recen tly developed procedure that
enables the integration of funct ional data within anatomical images with high pre
cis ion .The purpose was to pre sent an overview on the fields of clin ical applica
tion.
Material and Methods: Up to now a total of 264 image fus ions have been per
formed and evaluated.The most frequent combinations of modalities were CT/PET
and MRI/PET. The cl inical question s included following reg ions: neurocran ium,
eye/orb it, thyroid gland, lung, med iastinum, liver , pancreas and pelvis.
Results: In over 90% of the case s image fusion was technically successfu l. In
most questions image fusion was able to improve sensitivity and specifity of the
single modality or to add important clin ical information.
Conclusions: In clin ical questions conc erning liver, pancreas , rectum or neuro
cranium image fusion is an establi shed and re liable method . Breath ing artefacts
and organ motion limi t the feasibil ity and routine use in other fiel ds.

8-0325 11:06

Display of three-d imensional distribution of emphysematous lesion and
navigation in e-Lung by volume rendering method
H. Nator i' , M. Mori' , H. Takabataka' , K. Mor i' , J.-1. Toriwaki' ; 'Sapporo/JP,
2NagoyalJP

Purpose: Study on three-dimensiona l volume rendering images of the lung was
performed to visualize emphysematous lesions and to navigate in virtual emphy
sematous cystic space in e-Lung. Analysis of three-d imensional distribution of
low attenuation area in the peripheral lung is important in the CT diagnosis of
emph ysematous lung disease .
Materials and Methods: Volum etri c data of the lung were obtained with the CT
scanner Light Speed OXli (GE Medical ). Multi-detecto r CT data was collected
and proce ssed for reconstruction of dig ital three-dimen sional lung that is named
as e-Lung. Cases with pulmo nary emphyse ma (n=8), cystic bronchiectasis (n=I) ,
bullalbleb (n=1), and control subject s are included in this study.The thr ee-dirnen
sional imag es we re reconstructed and analyzed by a custom-buil t volume reno
dering image viewer wit h ray-casting meth od.
Results: Comprehensive analy sis of ser ial images of CT was necessary for rec
ognition of special distr ibutio n of emp hysematous lesion.Compared to those pro
cedures , thre e-d imens ional distribution of emphysematous lesions were clearly
revealed with th is newly developed system in all cases examined. This volume
rendering system real ized smooth navigation diagnosis in the virtual bronchial
lumen and virtu al cystic spaces in the per ipheral pulmonary lesion of the e-Lunq
with reason ably compa rable speed to real bronchoscopy.
Conclusion: Reported volume rendering method for the e-Lung seem s to be
clinically useful for visu alization of three-dimensional distribution of emphy sema
tous les ions, and for navigation diagn os is ot the vir tual cystic space in e-Lung .

8-0326 11:15

Quality monitoring by the online assessment center in radiology (O.A.R)
(http://www.idr.med.uni-erlangen.delassessment-center.htm)
M. Grunewald , M. Wagner, H. GreeB, C.A. Jako b, S. Al ibek, W.A. Baut z;
Er/angen/DE

Purpose: To create an online assessment tool in radiol ogy oriented to the user s'
expertise in radiology.
Material and Methods: More than 3000 radiological cases and questions were
collected, digiti zed and transmitted to the internet. The program is structured in
diffe rent levels. Thi s HTML-assessment center is based on a collection of CGI·
scripts.ThUS, the communication between the static HTML-page of the client and
a data base is realized . After authenticat ion, users have to choose modality, level
of diff iculty (1" level : Student; 2'": Resident in radiology ; 3"': Board qualified radi
ologi st), numb er of cases and - for increasing the challenge - a time lim it per
question. Depending on this choic e the users get random ized case-based ques- .
tions with eith er single or multiple -cho ice answers. The users' answers will be
statistically evaluated and the result of the personal evaluation will be present ed.
Depending on the same authenticat ion the user may compare the results out of
different assessment sessions.
Results: Users , medi cal students as well as residents in radiology and radiolo
gists appreciate the online assessment center in radiology as a challenging, free

web-based program in radiology. Th is program enables single evaluation as well
as long-term evaluations of the users' personal expertise in rad iology.
Conclusion: The online assessment cent er in radiology is a useful contribution
to current medical education and quality monitoring in radiology. In the future,
this progr am may offer the possibility to get CME credit points according to the
users' score. The program will be extend ed and updated regular ly.

8-0327 11:24

E-Iearning via the internet - Initial experiences of teaching science and
technology of CT
J.R. Winder, C.M. Hannigan; Newtownabbey/UK

Purpose: To describe initial experiences of teaching Post-Graduate Science and
Technol ogy of Computed Tomography via the Internet. In addition to describing
the course structure and the technology used to deliver the module, the overall e
learn ing experiences will be discussed from the perspectives of both tutor and
stud ents.
Materials and Methods: Students were enrolled from Hong Kong University to
an Internet based e-Iearning course over a 12 week period. The course was taught
from the University of Ulster , using the software environment WebCT V3.6. Eight
studen ts we re provided with on-line cont ent , recommended texts and carefully
selected web sites. Weekly tasks , coursewor k and an examination were carr ied
out, the latt er two as components of the overall assessment. Extensive use was
made of discussion lists , chat rooms and emai l, wh ich enhanced interaction be
tween the students and the tutor. A one hour weekly chat room was he ld to ena
ble real time interaction and discussion of cou rsewo rk.
Results: The discussion list recorded 109 discussion points throughout the course
and a total of 378 email s (sent and recei ved) .There were app rox imately 30 hours
of direct student contact time , 1 hour per wee k for the chat room and approxi
mately 20 minutes per day for asynchronous communication. This was similar to
student contact time during conventional local classroom based courses.
Conclusions: E·learning is an emerging and potentially successful method of
providing teaching to radiography and radiology students who are unable to avail
of more traditional methods of profe ssional development.

8-0328 11:33

Medical knOWledge as active resource patterns: Radiological XML - web
service in ad-hoc interoperable frameworks
T.~,J. Hohmann, K. ViIIringe r, H. Tepe, K..J. Wolf, T.Tolxdorff; Berlin/DE

Purpose: The aim is to improve Web-based educational tools in terms of flexibil
ity and adaptivity of e-Iearn ing in the domain of radiology. By enabl ing software
agen t-based information retrieval and preprocessing, our system achieves suita 
ble granularity of radiological teaching files and accelerated, task -driven access
over the Internet.
Materials and Methods: SOAP (Simple Object Access Protocolj-activated XML
Web serv ices defined with WSDL (Web Service Definition Langua ge) constitute
a co nsistent interface to underly ing WebMethods. We publi shed our WSDL doc
ume ntto a public registry (http://uddi.ibm.com/testregistry) , which offers retrieva l
functional ity for automated integration and aggregation of decentralized Web
Method s. Thi s reg istry implements the open standard UDD I (Universal Descrip
tion Discovery, and Integration) , founded by the W3C (http://www .w3.orgl) .
Results: Any Web-based application or softw are agent can automatically ac
cess the UDDI -based retrieval functionalit y to search for suitable Web services
for a reque sted action . When the WSDL document is imported from the UDDI
regist ry, the client generates a compatible interface stub. Using this interface, the
client sends SOAP-based request messages to our radiology Web service and
integrates the remote medical knowledqe,
Conclusion: OWing to encapsulation in an active preprocessing by WebMeth
ods , the medical resource objects can be def ined as active resource patterns in
an own client/server constellation . Thus our radiology knowledqe and teach ing
Web service has the great advantage of being a design pattern for any other
Web-based knowledge management framework and also assures compatibility
with .NET (http://www.microsoft .com/net/) env ironments.

8-0329 11:42

Donate your Institute of radiology a plastically mUltilingual memory box
with "Case 01the day, the open source X-ray gallery" (COX)
M. Harm. E. Walthers, b . Gurvit, K. Klose ; Marburg/DE

Purpose: Every day hundreds of pictures of all modalities are visualised by your
radiological eyes for diagnostic purposes.There is no sudden rel iable digital pos
sibility to select online cases of interest and fit them into a shape-able environ-
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men!. Therefore COX is created to select, manage and classify your every day
radiological memory in a transparent manner.
Materials and Methods: COX is a webbased radiological teaching database,
realised consequently with Open Source. A LAMP (Linux, Apache, MySQL, PHP)
System is installed in the Intranet of the radiological institute of the German Uni
versity in Marburg. The program sample is named slooze - from the Open Source
developer server provider (DSP) Sourceforge - and was analysed and changed.
Results: Up to now 700 cases with over 7000 pictures are collected. This pic
ture-pool can be used for online teaching and for computer assisted lectures. The
radiologist can integrate any kind of classification, searchable pattern, any mo
dalities of the pictures and teaching files by changing the transparent Source
Code.
Conclusion: COX is a great chance for developing your individual memory. There
is no restriction in getting this free and open software and changing the Source
Code. By using this internet technology and with the aid of this plastically shape
able software, the radiologist will be able to share complex bindings world-wide
during his works.

8-0330 11:51

Real-time superposition of ultrasound with reformatted CT-MR-SPECT
PETdata using 3D navigation
R.J. Bale, P. Kovacs, B. Lang, R. Prommegger, C. Profanter, M. Rieger,
R. Moncayo, M. Gabriel, W. Jaschke; InnsbruckiAT

Purpose: To present a novel technique of multimodal imagefusion using 3D nav
igation and to report the first experiences in 18 patients with parathyroid adeno
mas.
Material and Methods: The patient is immobilized and the CT/MR/MIBI-SPECT
images are sent to the Stealth Station navigation system. After registration of the
patient, the ultrasound probe is calibrated. The navigation system tracks the po
sition of the ultrasound probe and calculates the probe in relation to the patient's
anatomy. The preoperative CT/MR/MIBI-SPECT images are reformatted to the
orientation of the ultrasound image and display next to the ultrasound image.
Images can be taken as snapshots or acquired in brief movies. Being able to
display the corresponding modalities side-by-side helps the radiologist to inter
pret the anatomy shown in the oblique ultrasound planes. Special software tools
allow for blending the correlated CT/MR/MIBI-SPECT and ultrasound images.
Color Doppler ultrasound may be used for more detailed vascular information.
Results: The SonoNav allows for precise real-time correlation of CT/MR/MIBI
SPECT with ultrasound images in variable reformatted planes. Our first experi
ences in 18 patients with parathyroid adenomas are promising. However the
accuracy has to be evaluated in further studies.
Discussion: The resulting information is very helpful for anatomic studies as well
as for conclusive multi modality-based diagnosis.

10:30 - 12:00 Room LIM

in 6 cases (4) Evidence of osteomyelitis and subperiosteal abscesses with pre
cise extent in 12 patients. Contrast sinography delineated complete sinus tract in
25 patients but in 5 patients complete sinus tract could not be outlined, possibly
because of obstruction to contrast due to debris and alternate channels. All for
eign bodies were missed. The extent of soft tissue abscesses and subperiosteal
abscesses could not be exactly evaluated.
Conclusions: Ultrasound is useful to give all details of chronically draining si
nuses in musculoskeletal system along with all its causes. Ultrasound imaging of
chronically draining sinuses musculoskeletal system may be termed as "Ultraso
nosinography".

8-0332 10:39

The diagnostic usefulness of CT-guided needle biopsy or aspiration in
infectious spondylitis
C.-M. Hwang, M. Shin, S. Kim, S. Lee; Seoul/KR

Purpose: To evaluate the diagnostic value of CT-guided biopsy of spine and par
aspinal soft tissue in infectious spondylitis.
Materials and methods: 67 biopsies and/or aspirations were performed under
CT guidance in 58 patients for identifying the organism in infectious spondylitis.
63 procedures were performed, the obtained specimens were prepared for cul
ture and smear as well as histological examination. In 4 procedures, only aspira
tion was performed. Procedures were done through transpedicuiar,
transcostovertebral or paraspinal route according to the level and shape of the
lesions. The locations of the lesions were: Psoas abscess (n=8), perivertebral
abscess (n=17), intervertebral disc (n=21), vertebral body (n=21) and epidural
abscess (n=1).
Results: Confirmative diagnosis was made in 22 patients (33%); tuberculous
spondylitis (n=17), pyogenic spondylitis (n=4), fungal spondylitis (n=l). Thirty-six
patients with 45 procedures, however, were diagnosed as nonspecific inflamma
tion, but malignancy was excluded in them. In the remaining 36 patients, 45 pro
cedures were diagnosed as nonspecific inflammation (n=25), fibrosis with cortical
bone (n=4). necrotic materials (n=7) and inadequate specimen (n=9), without
evidence of malignancy. Only one of 9 repeated cases were confirmed as tuber
culous spondylitis. The lesion where the confirmative diagnosis was made is as
follows; 7 of 17 perivertebral abscesses (41%),8 of 21 vertebral bodies (37%), 6
of 21 intervertebral discs (29%) and 1 of 8 psoas abscesses (13%).
Conclusion: CT-guided needle biopsy and/or aspiration has a relatively low overall
diagnostic yield in infectious spondylitis, but they seem to be effective in exclud
ing malignancy. Perivertebral lesion is a more favourable location than psoas
lesion for identifying organism of infectious spondylitis.

8-0333 10:48

Mycetoma of the hand
M.E. Abd EI Bagi, A.H. Fahal, H. EI Sheikh, O. Abdul Wahab, A.M. EI Hassan,
F.M. Osman, H. Taifoor; Khartoum/SO

Musculoskeletal

55610
Infection and inflammation
Moderators:
M. Abd EI Bagi; Riyadh/SA
A. Mester; Budapest/HU

8-0331 10:30

Imaging of chronically draining sinuses in the musculoskeletal system by
"Ultrasonosinography": A useful diagnostic procedure
A.K. N.a1ll, A. Sethu; Muscat/OM

Purpose: To study the efficiency of ultrasonography of chronically draining si
nuses in the musculoskeletal system.
Methods and materials: 30 patients with chronically draining sinuses in muscu
loskeletal system underwent X-rays of the affected part, sonography of the af
fected and contralateral normal part with 7.5-12 MHz phased array linear
transducer, of Toshiba Power Vission 6000 unit, and contrast sinography using
Ultravist (iopromide)
Results: Plain X-rays were useful in illustrating (1) Radiopaque foreign bodies in
2 cases but lOnon-radiopaque foreign bodies were missed (2) Bony changes of
osteomyelitis in 12 patients. Ultrasound showed (1) All 12 foreign bodies (Non
radiopaque & radiopaque) with exact localization, depth and size (2) Complete
sinus tract in 30 patients along with alternate channels (3) Soft tissue abscesses

Introduction: To describe the incidence and radiographic signs of hand infection
in mycetoma.
Materials and Methods: Retrospective review of radiographic records of 516
confirmed cases of mycetoma at the referred outpatient clinic of a dedicated
mycetoma research center.
Results: Hand was involved in 24 (5%) of the 516 patients. The wrist was in
volved in 9 (2%), the forearm in 5 (1%) and the shoulder in 6 (1%). Total involve
ment of the upper limb was 44 (9%) of the 516 patients. 26 (66%) of the 44 upper
limb patients were males and 15 (34%) were females. Radiographic signs includ
ed fanning of the metacarpals, bone erosions, sclerosis, periostitis and soft tis
sue swelling.
Conclusion: Hand infection in this series is less than previous reports. Female to
male ratio is higher than the usual high male predominance in mycetoma. A wide
range of radiographic signs is reported in hand mycetoma. This is the first report
of the radiographic findings in mycetoma of the hand.

8-0334 10:57

The diagnostic value of monoclonal antibody scan (Leucoscan) in
diagnostic bone and joint infection in comparison with 99mTc and Ga67
bone scan
H. Vavouranakis, S. Koukouraki, A. Velidaki, N. Karkavitsas, A. Hadjipavlou;
Iraklion/GR

Purpose: The early and accurate localization of bone and joint infection is very
important for the right decision of therapeutic procedure in many clinical conditions.
Radionuclide techniques had a significant role. The purpose of this study is to
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estimate the potential value of the Leucoscan in diagnosing orthopaedic infec
tions.
Materials and Methods: 45 patients with suspected infection were included in
this study. All patient underwent conventional Rx, 99mTc bone scan, Ga67 scan
and leucoscan. For the Leucoscan the antibodies was labeled with 25mCi of
99mTc and was injected intravenously over 30 sec. Ten minutes planar images
were taken 1hand 2h post injection. Images were evaluated according the inten
sity of abnormal increased uptake. The final diagnosis was given by surgical ver
ification with hiistopathology and cultures.
Results: The cultures of 36 patients were positive and the rest (9) were negative
for bone and joint infection. 30/36 patients had a true positive Leucoscan, 26/36
had a true positive 99mTc MOP bone scan and 20/36 had a true positive Ga67
scan. All the patients with negative cultures had a true negative Leucoscan, 5/9
had a true negative 99mTc MOP bone scan and 6/9 had a true negative Ga67
scan. The sensitivity, specificity and accuracy of the Leucoscan was 84%, 100%
and 86%, respectively in comparison with MOP bone scan and Ga67 which were
75%,55%,68% and 61%,75%, 63% for each other.
Conclusion: Leucoscan have a higher sensitivity, specificity and accuracy, than
99mTc MOP and Ga67, with superior image quality and more accurate lesion
localization.

8-0335 11:05

Bone and joint infections: Comparison of 99mTc{V)-DMSA and Gallium-67
S. Koukouraki, I.N. Gaitanis, A.A. Velidaki, A. Hadjipavlou, N.S. Karkavitsas;
IrakJion/GR

Purpose: The study compares the effectiveness of 99mTc(V)-dimercaptosuccinic
acid (OMSA) to Gallium-57 citrate (67Ga) when both are combined with a bone
scan in the diagnosis of bone and joint infection.
Methods: Thirty-one patients clinically suspected to have bone or joint infections
were included in the study. Patients with abnormal bone scans were subsequent
ly investigated with 99mTc(V)-OMSA 48 hours later. A 67Ga scintigraphy was also
performed at the same visit. Scan results were compared to a final diagnosis
established by clinical criteria such as pathological findings during surgery, bac
teriological studies, response to antibiotics, and long term follow up assessment.
Results: All evaluation parameters such as: sensitivity, specificity, accuracy, pos
itive and negative predictive value were somehwhat greater in the 99mTc(V)-OMSA
scans than the 67Ga scans, but without any statistical significance.
Conclusion: The results of bone scan/ggmTc(V)-OMSA scan seam to be compa
rable to those of bone scan/VGa scan concerning the diagnosis of bone and join
infections. However, the cost effectiveness and the easy availability of 99mTc(V)
OMSA make it more practical alternative method than bone Iscan 67Ga in the
investigation of bone and joint infections.

8-0336 11:15

Imaging of arthritis with near-infrared optical imaging (NIRF)
A. Hansch, I. Hiiger, O. Sauner, W.A. Kaiser; Jena/DE

Purpose: Early diagnosis of rheumatoid arthritis (RA) is often a problem. Aim of
the study was the visualization of arthritis with "near-infrared optical imaging
(NIRF)" in an experimental model for RA (antigen-induced arthritis, AlA). Fluoro
chrome probes were targeted against macrophages as a typical histological fea
ture in inflamed joints.
Materials and Methods: AlA was induced in the right knee joint of 10 mice. 7
days after induction of local arthritis 100 ~g of Cy 5.5 labeled antibody, directed
against the F4/80 antigen on the surface of macrophages and Cy 5.5 alone was
injected in the tail vein. Measurements were performed with a NIR measurement
system (before and immediately after injection; 2h, 6h, 12h, 24h, 48h and 72hours
after injection).
Results: After injection we saw an rapid accumulation of fluorochrome probes in
the inflamed knee joint and rather striking also in the contralateral knee joint.
Signal intensities at inflamed and not inflamed knee joint were measured in arbi
trary units (a.u.) and differences were calculated. In inflamed joints we saw over
the time intervals higher fluorescence intensities (e.g. after 2 hours difference for
labeled F4/80 antibody 200,6 a.u. +1- 90,7 SO and for Cy5.5 287,7 a.u., +1-90,3
SO).
Discussion: Our results demonstrate that in arthritic joints an increased accu
mulation of fluorescence probes occurs. Monoclonal antibodies against macro
phages reveal no advantages over native dye. Accumulation of macrophages in
an inflamed joint, with an increased capability for phagocytosis is the most obvi
ous reason for the passive accumulation of Cy5.5 dye in the joint.

8-0337 11:24

Analysis of synovial microvascularization in patients with rheumatic
diseases using contrast ultrasound: Preliminary results
M. Falchi', E. Silvestri', G. Garlaschl', C. Faletti', A. De Marchi', P. De Petro';
'Genoa/IT, 2Turin/IT

Purpose: To clarify if Contrast Ultrasound (CU) is able to demonstrate the micro
vascularization of synovial proliferation in patients with rheumatic diseases.
Materials and Method: 34 patients with various degrees of synovial patology
were examined in two centers. All patients underwent gray-scale US evaluation.
After routine examination, CU was performed; low mecchanical index were used.
A new contrast agent (SonoVue, Bracco) was administred as bolus intravenous
injection. All patients were also examined with contrast-enhanced MRI using a
low field unit dedicated for the evaluation of extremities as gold standard.
Results: In all cases CU showed a clear enhancement inside the synovial prolif
eration that improved the visualization and discrimination of hyperplastic synovi
al nodules. Moreover, CU allowed better differentiation of synovial pannus from
fluid.
Conclusions: Our preliminary results suggest that CU is able to evaluate the
microvascularization of synovial proliferation, demonstrating an important diag
nostic role, expecially in the follow up of patients with rheumatic diseases similar
to second level examinations such as contrast-enhanced MRI.

8-0338 11:33

Automated radiological quantification of hand lesions in rheumatoid
arthritis: Accuracy and precision of joint localization
PL. Peloschek', G. Langs', H. Bischof", F. Kainberger', C. Krestan',
M. Uffmann', H. Imhof'; 'Vienna/AT, 2Graz/AT

The aim of this project is the development of methods to perform an automated
analysis of hand radiographs. An exact identification of metacarpophalangeal
(MCP) joint locations in p.a.-hand radiographs of patients with mild to moderate
rheumatoid arthritis is proposed as a first step for further investigation of these
joints.
Material and Method: The computational localization was performed on a com
mercially available laptop on digital radiographs. The algorithm was optimised
during an offline training phase. Accuracy and processing time for the overall
procedure were determined by repeating the measurements (n = 6). No manual
initialisation is required for the localisation procedure. Statistical analysis was
done on a total of 160 MCPs of 20 subjects. Images were artificially distracted
and their orientation was changed to evaluate the robustness of the procedure.
Results: Accuracy and precision of measurements were found to be sufficiently
robust against change of place of initialisation, image orientation, axis deviation
and overlapping structures by means of further processing with active shape
models.The processing time for a radiograph on a Celeron 566MHz CPU is -6 sec.
Conclusion: A feasible and accurate way to initialise automated quantification of
bone lesions of sufficient accuracy and precision was found. These methods will
not only be useful for hand radiographs but also for image recognition in other
tasks (OJO, dental radiology). The evaluation of dedicated image analysis for
erosion quantification is work in progress.
This research has been partly supported by Austrian Science Fund (FWF) under
grant P14445-MAT.

8-0339 11:42

Contrast enhanced MRI of both hands in patients with early rheumatoid
arthritis reveals high frequency of tenosynovitis
R. Hashmi, M. Uetani, J. Kawakami, Y. Kawahara, K. Eguchi, K. Hayashi;
Nagasaki/JP

Purpose: To evaluate tendon abnormalities in hands in patients with early rheu
matoid arthritis.
Methods and Materials: Contrast enhanced MRI of both hands (n-53) was ac
quired simultaneously in 27 patients (M:F 19:8) with early rheumatoid arthritis
(JRA criteria). Ulnar, dorsal, radial and volar compartment tendons of wrist and
flexor and extensor tendons of fingers were evaluated at levels of distal radioul
nar and metacarpophalangeal (MCP) joints respectively.Tenosynovitis was graded
on thickness of enhanced tenosynovium as mild « 2 mm), moderate (2-5 mm)
and severe (> 5 mm). Tendons were also evaluated for partial or complete tear.
Results: Varying grades of tenosynovitis was seen in 49/53 (92%) hands. 31/49
(63%) had tenosynovitis both at distal radioulnar and MCP joints levels. 10/49
(21%) and 8/49 (16%) hands showed tenosynovitis only at level of distal radioul
nar and MCP joints respectively.
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Evaluation with MRI of patients with hematopoietic neoplasms and spinal
epidural and leptomeningeal spread: Comparison with the results of lumbar
puncture
M. Di Girolamo, V. Guerrisi, M. Rossi, S. Brocchieri, V. David, F. Mandelli;
Rome/IT

44%,48% and 44% of ulnar, dorsal and volar compartment tendons respectively
had mild tenosynovitis while moderate tenosynovitis was seen in 17%, 15% and
20% of respective compartment. Severe tenosynovitis was seen in 5% of ulnar
and 2% of volar compartment tendons.
Of tenosynovitis involving tendons of fingers, only flexor and extensor tendons
were involved in 70% and 15% of hands respectively while both tendons were
involved in 15%. None of the tendons showed partial or complete tear.
Conclusion: The majority of patients with early RA have mild-to-moderate teno
synovitis in both hands. Propensity of involvement is equal for ulnar, dorsal and
volar compartment tendons and is high for flexor tendons of fingers. Tendon tear
is rare in early RA.

Purpose: To evaluate with MRI the spinal epidural and leptomeningeal infiltration
in patients with lymphoma and leukemia and correlate the results with lumbar
puncture.
Materials and Methods: 50 patients with ALL, AML and NHL and with clinical
suspicion of spinal extra-medullary intra-dural spread underwent MRI, using a
1.OTsuperconductive magnet. We performed sagittal SE T1-weighted scans and
FSE T2-weighted scans at the level of the dorsal and lumbar spine. Then we
performed sagittal T1-weighted scans after i.v administration of Gadolinium-DTPA.
In positive cases we also performed axial FSE T2-weighted scans and contrast
enhanced axial T1-weighted scans zooming in on the site of the involvement. All
the patients underwent lumbar puncture within two days after MR examination.
Results: We detected 10 patients with positive features of spinal epidural and
leptomeningeal infiltration on MRI. Among these 10 patients only 7 had a positive
lumbar puncture. The most sensitive MRI sequence in the detection of spinal
epidural and leptomeningeal involvement has been considered the contrast-en-

8-0340 11:51

MRI in hand and foot involvement of psoriatic arthritis
N.A. Ghanem, M. Uhl, U. Walker, O.S. Springer, T.A. Bley, E. Kotter, M. Langer;
Fre/burg/DE

Purpose: Evaluation of MRI in patients with involvement of psoariatic arthritis in
small joints in hands and feet.
Material and Methods: 25 patients (20 male, 5 female, mean age 41,4 years,
median 40,5 ys, range: 22-53 ys) with symptomatic joint involvement were stud
ied by MRI with the use of 1.5 T Magnetom with the following sequences: fast
STIR, T2-W-TSE, pre-/post contrast (fatsat) T1-W-SE. A semiquantitative evalu
ation based on a visual analysis of all MRI findings (soft tissue swelling, joint
effusion, bone erosion and proliferation, bone marrow edema, tendon sheath ef
fusion, contrast enhancement of adjacent synovia, periosteum and bone mar
row) was performed by two experienced skeletal radiologists blinded to the clinical
information and included a grading: 0 none, 1 mild, 2 moderate, 3 strong.
Results: Soft tissue swelling was identified in 22/25 patients. Joint effusion was
observed in 23/25 patients, whereas bone erosion were seen in 20/25 patients.
Bone marrow edema was evident in 21/25 cases. In 12/25 cases bone prolifera
tion was found. Tendon sheath effusion was seen in 17/25 patients. Contrast en
hancement of the synovia was detected in all patients (n=25), whereas the adjacent
periosteum enhanced in 22/25 and the epiphysial bone marrow in 8125 patients.
Conclusion: MRI allows an adequate evaluation of soft tissue, cartilage, bone,
bone marrow and adjacent tendon sheath in patients with hand and foot involve
ment of psoariatic arthrits. Post contrast T1-W-SE sequences have an greater
impact on establishing the diagnosis of psoariatic arthritis.

8-0343 10:48

Schistosomiasis of the spinal cord: MRI patterns in correlation with surgery
and pathology
S.N. Saleem, A.1. Belal, N.M. EI-Ghandour; Cairo/EG

hanced-sagittal T1-weighted scans. Lumbar puncture was negative when the
neoplastic infiltration involved the epidural space and the nerve roots.
Conclusions: In our limited experience MRI was more sensitive than lumbar
puncture in the detection of spinal epidural-leptomeningeal spread by hemopoi
etic tumors. In hematology the diagnosis of leptomeningeal spread is fundamen
tal because it modifies the therapeutic measures and the early symptoms that
occur are often nonspecific. In conclusion, in patients with hemopoietic neoplasm
and strong clinical suspicion of spinal epidural-leptomeningeal infiltration, when
lumbar puncture is negative, MRI should be performed.

8-0342 10:39

Multiaverage imaging of the spine: Clinical impact in uncooperative
patients.
O. Ozsarlak, J.w. Van Goethem, P.M. Parizel, A.MA De Schepper;
Antwerp/BE

Purpose: To evaluate the effect of multiaverage spine imaging in uncooperative
patients by using PAT.
Methods and Materials: Ten patients were examined with sagittal TSE T2-weight
ed images, with following parameters: TR: 2900 ms, TE: 102 ms, slice thickness:
3 mm, 512 matrix and with PATfactors from 1 to 4. PATx1 acquisition performed
in 167 sec and with 2 averages, PATx2acquisition in 178 sec and with 4 averag
es, PATx3acquisition in 164 sec and with 5 averages, and PATx4acquisition in
161 sec and with 6 averages. The same acquisitions were repeated, and patients
were asked to swallow twice and cough once during each acquisition at a certain
time. SNR were measured and compared from the bone, disc and medullary
structures.
Results: By using the PATx2there was a 43% increase in SNR in comparison to
that of PATx1, and a 5% increase with PATx3 in vertebral bone. For the disc
space, there was a 28% increase in SNR by PATx2. For the cervical medulla,
47% and 15% increase rates were calculated in SNR by applying PATfactors 3
and 2, repectively. Increased signal-to-noise ratios were resulted in decreased
motion and swallow artifacts during acquisitions.
Conclusion: Multiaverage imaging combined with parallel acquisition technique
allowed SNR improvements in patients with motion simulation during the acquisi
tion. This technique can be applied on uncooperative patients, without additional
increase in imaging time.

Purpose: Todemonstrate MRI findings of spinal cord schistosomiasis in correla
tion with surgical and pathological data.
Methods and Materials: We report eight cases of histopathologically proven
spinal cord schistosomiasis. All were male patients, 6-43 years old (mean 16.7
years) with neurological manifestations, referred for spinal MRI. All patients un
derwent surgery. MRI findings were correlated with surgical and histopathologi
cal data.
Results: MRI showed mild to moderate expansion of the distal spinal cord and
conus medullaris in all cases. The abnormalities were between 09 & L3. Abnor
malities were isointense to cord in T1 and patchy hyperintense in T2 weighted SE
(n=8). Additional hypointense foci in T1 and T2 weighted SE (n=2), corresponded
to gliosis in pathology. Three patterns of contrast enhancement were recognized:
1. Intramedullary nodular enhancement (granulomatous) (n=8); corresponded to
schistosomiasis microtubercles. 2. Pial pattern (n=8): irregular enhancement of
the cord surface corresponding to infested pia matter. 3. Radicular pattern: en
hancement and thickening of the cauda equina (n=4). Correct pre-operative MRI
diagnosis was possible in 3 cases. The masses were grayish having nodular
appearance and gritty sensation during surgical excision. Total gross removal of
masses using Cavitron Ultrasonic Surgical Aspirator (CUSA) was possible in 6
cases (75%). Diagnosis was established by identification of ova in histopatholog
ic studies: S. mansoni (n=3), S. haematobium (n=1), and uncertain species (n=4).
Conslusion: Schistosomiasis must be included in the differential diagnosis of
caudal spinal cord mass lesion in endemic areas. Accurate diagnosis through
recognition of its specific MRI patterns can spare patients needing surgical ex
ploration.
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Spinal cord ependymomas: Post-surgical MRI follow-up
C.~'. A. Cerase ' , G. Maira'', M. Meglio ' , G.M. Di Lelia' , A. Tartare '.
A. Riario Sforza ' ; 'Chieti/ IT,2Siena/lT,' Rome/IT

Purpose: To evaluate long-term outcome after surgical excision of spinal cord
ependymomas (SCE) , and to state the usefulness of neuro imaging surveillance
on a cost -effectiveness basis.
Materials and Methods: Th is retrospective evaluation included 27 patients (14
females , and 13 males) operated for SCE. Mean age of patients at the time of
diagnosis was 37 (range, 10-54) years.All the patients were pre-operatively evalu
ated by means of contrast-enhanced MRI (CE-MRI). 14/27 patients had associ 
ated syringomyelia. In all the cases radical resection was attempted. Mean
post-operative MRI follow-up duration was 91 (29-176) months.
Results: Aadlcal resection was demonstrated on post-operative CE-MAI in 21/27
patients . Syringomyelia disappeared in all completely resected SCE and in 5/6
sub-totally resected SeE. 4/21 patients with MRI-proven radical resection shown
a recurrence during MRI follow-up . Recurrences were demonstrated on CE-MRI
between 24 and 79 months after surgery as focal relapse and/or as leptomenin
geal/central cana l tumor dissemination. 2/6 patients with incompletely resected
SCE had disease progression, while 4/6 had stable disease. AecurrenVprogres
sive disease resulted in clinical symptoms only in 1 out of the 4 patients.
Conclusion: Late recurrence can occur after radical resection of SCE proven on
post-operative CE-MRI. Yearly CE-MRI of the ent ire spine is recommended for at
least 8 years after complete or subtotal resection of SCE. A prolonged neuroim
aging surveillance appears justified on a cost-effectiveness basis, in order to
define the need for further treatment of residual /recurrent SCE.

8-0345 11:06

Spinal cord compression by extramedullary hematopoiesis in thalassemia
A. Arnmi' , J. Jalal-Shokouhi ', M.H. Bagheri ', F. Habibzadeh' ; ' Tehran/IR,
2ShirazllR

Purpose: Evaluation of the clinical and MRI findings of spinal cord compression
by extramedullary hematopoiesis (EMH) in thalassemia
Materials and Method: We describe clinical and MAl findings of 9 thalassemic
patients presenting with signs and symptoms of cord compression either due to
epidural mass or spinal canal stenosis secondary to bone widening .
Results: All cases but one had thalassemia intermedia.ln 8 of 9 cases, epidural
masses of EMH, and in the last case spinal canal stenosis due to bone widening
were found in MRI.
Conclusion: MRI is an excellent imaging modality for the diagnosis of EMH.
Therefore , in assessment of patients with signs and symptoms of spinal cord
compression, one should pay attention to thalassemia intermedia and EMH, par
ticularly in areas endemic for thalassemia.

8-0346 11 :15

The role of opposed phase gradient echo MR imaging In differentiating
between benign and malignant vertebral lesions
S.S.A.~, Y. Ragab, M. Hassan , M. Mansour; Jeddah /SA

Objective: To determine if opposed phase gradient-echo MAl can help predict
the likelihood of neoplastic or non-neoplastic lesions in vertebral bone marrow .
Subjects and Methods: Twenty consecutive patients with clinically suspected
vertebral bone marrow lesions and twenty non-oncological patients underwent
MR imaging using spoiled gradient-echo sequences with identical parameters
except for the echo time (TE), which was chosen to image fat and water in phase
or out of phase. The signal intens ity of the bone marrow in both groups was
visually assessed on the in-phase and out-of- phase images .Two reviewers who
were unaware of the patients' identities and clin ical histories assessed the imag
es independently. The reviewers assessed decreased marrow signal intensity
relative to control sites on the out-of-phase and in- phase images. The MR find
ings were compared with the routine bone scintigraphy. The pat ients had either
established diagnoses or determination of benignity based on stabi lity of findings
at 1 year follow up.
Results: Opposed phase gradient-echo MR imaging sequences were able to
detect all metastatic lesions that were demonstrated on the nuclear medicine
bone scintigraphy. These lesions appear hyperintense relative to normal verte
brae on the in-phase sequence and fail to suppress on the out-of-phase sequence.
New sites of suspected vertebral metastasis were also detected in two patients
without corresponding abnormalities on the bone scintigraphy.
Conclusion: Opposed phase gradient-echo MR imaging sequences are recom
mended for the detection of skeletal metastases of the spine.

8-0347 11:24

MR morphology of the alar ligaments using 1-mm thick proton density
weighted sequences
H. Hawighorst, M. Berger; Nottwil/CH

Objective: For the first time we evaluated the morphology of the alar ligaments in
volunteers and patients with a history of car accident by using 1-mm-thick sec
tioned coronal proton density weighted MR images.
Methods: 23 patients with a history of car accident and 9 patients without history
of a car accident (control group) were examined on a 1.5 T MR system.We used
for imaging of the alar ligaments 1-mm-th ick proton dens ity weighted sect ions
with a isotropic resolution and 3-mm-thick T2-weighted sections in the sagittal
plane. The alar ligamanents were analysed concerning: marg in , signal intensity,
homegenity, shape, orientation, symmetry, and thickness.
Results: The alar ligaments were clearly seen in all volunteers (18 of 18 alar
ligaments) in the coronal and sagittal sections. In the group of patients alar liga
ments could not be identified in 3 of 46 patients (6,5%). A broadening from lateral
to medial in the coronal plane was observed in nearly all cases. Towards the
insertion the Iigamant twisted into an oblique-horizontal orientation.
Conclusion: Our refined MRI protocol improves the visualization of the alar Iiga
mants , and may in the future give new insights into post-traumatic neck disorders
up to now poorly understood.

8-0348 t 1:33

Dural sac and spinal canal measurements in MRI of patients with spinal
canal stenosis
M.H. Bagheri, M. Taghipoor , F. Mansourian-Tabaie; ShirazllR

Objectives: To describe clinical and MAl features of lumbar spinal canal steno
sis and to correlate clinical features and MAl findings in a group of these pa
tients .
Materials and Methods: In a prospective randomized cross-sectional study, 50
patients referring to private clinic for spine disease with symptoms of spinal ste
nosis included . Clinical data including history and neurologic findings and MAl
findings including degenerative changes recorded. Measurements of canal and
dural sac dimensions and dural sac cross sectional area recorded. Analysis with
t-test, chi-square and fisher exact test was performed.
Results: Intermittent claudication as an important historical point was present in
most of the patients (96%). The difference between mean antero-posterior (A-P)
diameter of bony canal in stenotic and nonstenotic segments was not statistically
significant, mean A-P and maximal transverse diameters of dural sac in stenot ic
segments were significantly smaller than ones in nonstenotic segments. Number
and severity of stenotic segments were not statically different between patients
with sphincter problem and decreased motor power and those with none of these .
Conclusion: Imaging especially MRI is mandatory for diagnosis of spinal steno
sis. Measuring dural sac dimensions and cross sectional area is more reliable in
diagnosing spinal stenosis. The interrelationship between number and severity of
stenotic segments and severity of clinical signs and symptoms seems not to be
linear.

8-0349 11:42

Virtual endoscopy of the lumbar dural sac ("MR saccography"):Technlques
and applications
P.M. Earizel. J.W. Van Goethem, O. Ozsartak, P. Van Dyck,
A.M.A . De Schepper; Antwerp/BE

Purpose: To demonstrate the feasability and diagnostic potential of virtual MR
endoscopy of the lumbar dural sac .We call this technique "MR saccography" (in
analogy with the old term "radiculosaccography' which was used for contrast
myelography of the lumbar spine) .
Methods and Materials: Virtual endoscopy of the lumbar dural sac was per
formed in normal individuals (n=10) and patients with severe degenerative dis
ease and spinal stenosis (n=10) .lmages were obtained on a 1.5Tsystem with a
spine array coil using a steady-state 30 FISP sequence with fat-saturation (TR
72 ms; TE 20 ms; slice thickness 1.2 mm; FOV 238'380 mm; matrix 160'512;
acqu isition time 6:08 min). The virtual images were presented as a fly-through
video-loop, in a cranio-caudad direction, from L1-2 to the fundus of the dural sac.
All fly-through studies were viewed by 2 neuroradiologists and correlated with
surgical findings, when possible.
Results: Excellent virtual endoscopy images were obtained in normal individu
als, showing the contours of the dural sac and the origin of the nerve root sleeves
at each level. In patients with tight spinal stenosis, image quality was degraded
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by clumping of nerve roots within the dural sac, CSF flow artifacts, and extrinsic
impressions.
Conclusion: Virtual endoscopy of the dural sac is feasible and provides high
quality images in most patients. The 3-dimensional video presentations provide
surgeons with a different perspective regarding the anatomic relationships in the
lumbar spinal canal. However, in subjects with tight spinal stenosis, image quality
can be degraded by artifacts.

8-0350 11:51

Tomography imaging using a standard vascular C-arm for percutaneous
vertebroplasty procedures: Impact of key Instrumentation parameters on
image quality
F.G. Barral" H. Deramond', C. Riddell 3 , Y. Trousset", K. Benali";
'St. Etienne/FR, 2Amiens/FR, 3Buc/FR

Purpose: A new technique enables acquisition of 3D tomographic images on a
standard vascular C-arm in addition to fluoroscopy. This study assesses the key
instrumentation parameters that impact the quality of 3D reconstructed images
during percutaneous vertebroplasty procedures (PVP).
Material and Methods: 3D rotational acquisitions (200 0 at 100/sec) were per
formed on cadavers with a standard vascular C-arm (GE Medical Systems) to
image the spine at thoracic and lumbo-sacrallevels. Acquisition parameters were
performed with 84 or 134 views of 512x512 pixels, with or without collimation
during planning and interventional phases. The reconstructed voxel size was iso
tropic and equal to 0.4 or 0.8 rnrn-.Two radiologists evaluated the impact of number
of views, collimation, resolution and anatomical level on image quality (IQ). Spa
tial definition, noise, artifact were rated on axlal/saqittal/coronal and oblique views
using a 11-point continuous scale.
Results: During procedure planning, the edges of pedicles and vertebral bodies
were well delineated at all locations of the spine. Collimation was the most signif
icant contributor to IQ (p < 0.001). Best IQ was obtained when using both hori
zontal and vertical collimations. SWitching from 84 to 134 views also impacted
significantly IQ (p < 0.05). IQ was not improved by a smaller voxel size. During
the intervention, the anatomical level became the most significant contributor to
IQ on collimated images (p < 0.001). Satisfactory could be reached even with
0.8 rnrn- resolution and 84 views.
Conclusion: A standard vascular system with 3D imaging can provide tomo
graphic 'CT-like' images together with fluoroscopy on a single device during PVP.

ods rendered good to excellent agreement (k value ranged between 0.794 and 1)
in diagnosing stenosis, determining its type and in identifying filling defects. True
FISP provided additional information related to hepatobiliary pathology in 28 pa
tients.
Conclusion: True-FISP provides excellent visualization of the pancreatobiliary
tree and correlates with MRCP in the diagnosis of abnormalities. It may be used
as an complementary imaging technique for pancreatobiliary duct imaging and
anatomic demonstration of surrounding tissues.

8-0352 14:09

Malignant biliary hllar stenosis: MR cholangiopancreatography compared to
direct cholangiographic techniques (ERCP/PTC)
G. Masselli, R. Manfredi, M.G. Brizi, G. Costamagna, A. Vecchioli, P. Marano;
Rome/IT

Purpose: To assess the diagnostic value of magnetic resonance cholangiopan
creatography (MRCP) in assessing malignant biliary hilar stenosis compared to
endoscopic retrograde cholangiopancreatography (ERCP).
Materials and Methods: 40 consecutive patients (18 female and 22 male; mean
age 65.7 years; range 42-9t y) with malignant biliary hilar strictures were en
rolled in this prospective study. All patients underwent cross sectional MR im
aging and breath-hold MR cholangiopancreatography, and subsequently ERCP.
ERCP was unsuccessful in 5/40 patients and therefore PTC was performed in
these patients. Both MRCP and ERCP/PTC images were independently ana
lyzed by two readers, blinded to each other's report. Image analysis included:
assessment of the site and extension of the biliary stenosis, according to Bis
muth classification. MRCP findings were subsequently compared to ERCP/PTC
findings, that represented the considered standard of reference in our study.
Results: 8 patients with type 1 stenosis of the biliary tract were correctly staged
at MRCP; 8 pts with type 2 stenosis, 7 pts with type 3A, 6 pts with type 3B and 5
pts with type 4 stenosis were correctly assessed. The extent of hilar malignant
stenosis was overstaged by MRCP in 4 patients and understaged in 2 patients.
Interobserver agreement for the assessment of MRCP images was 0.93. Differ
ently from direct cholangiographies, at MRCP up- and downstream duct to the
stenosis, were visualized in all cases. Furthemore in 1 patients MRCP visualized
ducts not visualized at ERCP/PTC.
Conclusion: MRCP is accurate in assessing the level and extent of malignant
hilar stenosis, in a non invasive manner.
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MR imaging of the pancreatobiliary tree using the true-FISP sequence
E. Contopoulou, H. Papantoniou, P. Prassopoulos, N. Papanikolaou, I. Tritou,
T.G. Maris, N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate the efficacy of the true-FISP sequence in the anatomic
demonstration of the pancreatobiliary ducts and identification of related abnor
malities.
Materials and Methods: The study comprised 112 consecutive patients with
clinically suspected pancreatobiliary disease. Coronal 4 mm true-FISP images
and MRCP images-using projectional SSTSE and HASTE sequences-were ac
quired. Visualization, width of the ducts and degree of stenosis, when present
were evaluated using a 5-point grading scale. Pancreatic duct was divided in
three segments-head, body and tail-and the biliary tree in intrahepatic ducts and
portal and intrapancreatic segment of common bile duct. Type of stenosis and
intraductal filling defects were noted. Any additional abnormality demonstrated
was also recorded. Statistical analysis was performed using correlation on ranks
and Friedman statistics (weighted k).
Results: True-FISP and MRCP exhibited strong correlation in assessing ductal
width (correlation coefficient ranged from 0.707 to 0.962 for various segments,
p < O.OOOl).Ranking of ductal visualization was significantly better (p < 0.001)
on true-FISP (mean 3.027 and 3.920 for pancreatic and biliary segments, re
spectively) than on MRCP images (2.784 and 3.631 respectively). The two meth-

Algorithmic MRCP approach to biliary disease based on ultrasound, liver
biochemistry and clinical data
D.M. Duke, S.M. Lyon, M.J. Lee; Dublin/IE

Purpose: Patients referred for MRCP were prospectively studied to determine
optimal referring criteria based on ultrasound, liver biochemistry and clinical data.
Materials and Methods: The results of 208 consecutive MRCPs periormed over
8 months were examined.16 patients were unsuitable due to incomplete data.
192 (Female:Male, 140:52) patients were reviewed. Indications for MRCP includ
ed bilary colic 60, abnormal liver biochemistry 100, pancreatitis 28 and unrecord
ed4.
Results: 64 patients undergoing MRCP had a normal ultrasound examination.
24/64 had normal liver biochemistry and these had a normal MRCP. 40/64 had
abnormal liver biochemistry and MRCP was normal in 32/40, 4/40 had CSD cal
culi and 4/40 had dilated CBD of uncertain cause. 48 patients had gallbladder
(GS) calculi but a normal calibre CBD on ultrasound. 4/48 with normal liver bio
chemistry had normal MRCP. 44/48 had abnormal liver biochemistry, 32/44 had
normal MRCPs, 8/44 had CBD calculi or sludge and 4/44 had a dilated CBD of
uncertain cause. 80 of 192 had a dilated CBD on ultrasound with 32/80 having
normal MRCPs and 48/80 had CBD pathology (CBD calculi 24 , malignancy 8,
strictures 12, sclerosing cholangitis 4).
Conclusion: In patients with normal liver biochemistry and normal calibre CBD
on ultrasound, even in the presence of GB calculi, there is no indication for MRCP.
Patients with abnormal liver function tests and normal CSD on ultrasound have a
low incidence of abnormality on MRCP (20%). Abnormal liver biochemistry in
combination with GB calculi or dilated CBD on ultrasound is an indication for
MRCP.
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8-0354 14:27

CT cholangiography and MR cholangiography in patients with primary
sclerosing cholangitis
V. Macch i, P.Marchesi, R. Pasini , A. Floreani , M. Zuliani , L. Bologna ,
R. De Caro, G.P. Feltr in, D. Miotto ; PadoailT

Purpose: To determine the possible role of both CT Cholangiography (CTC) and
Magnetic Resonance Cholangiography (MRC) in the evaluation of the biliary tree
in adult patients with Primary Sclerosing Cholangitis (PSC).
Materials and Methods: CTC with IV infusion of meglumine iotroxate and MRC
were performed on 12 patients (8M, 4F, mean age 32yrs) . Diagnosis of PSC was
previously obtained by ERCP, and the mean duration of disease was 36 months
(range 24-60) .The CTC and MRC images were independently blinded reviewed
by 2 abdominal radiologists to confirm the diagnosis of PSC, to evaluate the
localisation of the lesions and the depict ion 01 the biliary tree. MRC and CTC
findings were compared.
Results: The biliary tree was visualised in all patients with MRC and in 11/12
patients with CTC; the depiction of the biliary tree was excellent in 61% for CTC
and in 39% for MRC. The certainty of the radiologists to determine the presence
of PSC was documented in 50% of the cases with CTC and 42% with MRC.
Furthermore, the certainty of the radiologists to determine the localisation of int
rahepatic or extrahepatic lesions was 50% for CTC versus 33% for MRC and
58% for CTC versus 33% for MRC respectively. On the other hand, CTC offered
a dynam ic informat ion on biliary excretion .
Conclusions: CTC beller showed the biliary tree and the localisation of the le
sions than MRC. and since CTC offered functional data, it may be proposed as
an integrative method in the diagnosis of PSC.

8-0355 14:36

MR cholangiopancreaticography In primary sclerosing cholangitis
C. Weber, R. GrotelOschen, X. Rogiers, U. Seitz , G.B. Adam ; Hamburg /DE

Purpose: Evaluat ion of MR cholang iopancreaticography (MRCP) concern ing
diagnos is of primary sclerosing cholangitis (PSC) in correlation to endoscopic
retrograde cholangiopancreaticography (ERCP) and comparison of diagnostic
accuracy of different T2 w sequences.
Materials and Methods: 55 patients (34 rn, 21 f), mean age 40 years (16-65)
with suspi cion of PSC were examined in a 1.5 T MR by using a breathhold, trans
versal and coronal HASTE. paracoronal RARE and thinsliced HASTE (TS-HASTE)
sequence . Qualitative analysis concerning image quality was performed on a
five-paint-scale by two blinded investigators in a ROC analys is. Morphologic cri
teria of PSC were documented and correlated with ERCP. ERCP relered as gold
standard. Sensitivity, specificity and diagnostic accuracy were calculated in cor
relation with the gold standard.
Results: In 40/55 patients PSC was verified (ERCP 55/55. liver biopsy 37/55) .
27/40 patients showed chronic ulcerative colitis as concommitant illness . Quali
tative analysis concerning image quality showed no signif icant difference be
tween RARE , HASTE and TS-HASTE (3.4 /3 .5/3 .2) . Sensitivity, specificity and
diagnostic accuracy for detection of PSC was most accurate in the RARE se
quence by 97% resp. 78% resp. 88%, difference between HASTE and TS·HASTE
was stat istically significant (p < 0.01). MRCP was used in 29/40 patients for the
follow-up , 1/40 patient showed histologically a Klatskin tumor, misdiagnosed by
MRCP. Interobserver variability was, depending on the chosen sequence, suffi
cient to good (kappa 0.4 to 0.7).
Conclusion: MRCP seems to be a reliable non invasive diagnostic method to
image PSC.The RARE sequence showed the highest diagnost ic accuracy among
the chosen T2 w sequences.

8-0356 14:45

MR cholangiopancreatography (MRCP): Role in the diagnosis and follow-up
in patients with primary sclerosing cholangitis (PSC)
G.G. e.oIIlQill. c. Mazzoleni, C. Tognato, A. Magenta Biasina, G. Cornalba;
Milan/IT

Purpose: Determin ing reliabil ity of MRCP, compared to ERCP, in detecting bile
duct strictures and dilatations in patients with PSC.
Materials and Methods: 23 patients , affected by PSC, underwent MRCP (single
shot TSE sequence ). Three of them were followed up after positioning a biliary
stent and a total of 28 MRCP were performed. MRCP were studied to establish
presence and location of bile duct strictures and dilatation. The results have been
compared to those obtained with ERCP.
Results: PSC has been diagnosed in 96% of the cases with both methods . Only
a case of false negat ive has been detected . MRCP and ERCP have shown differ-

ent results depending on the involved biliary tract. MRCP showed better results
in visualizing biliary ducts distal to severe strictures while ERCP had better re
sults in choledocic abnormalities with a percentage of detection twice as high as
MRCP.Peripheral bile ducts have been best detected with ERCP when str ictures
were not associated to retrodilatations.When strictu res were associated to retro
dilatations MRCP has proven to be the best method .
Conclusions: MRCP is useful for detecting bile duct strictures and extension of
lesions associated to PSC allowing to depict retrodilated ducts due to physiolog
ic filling of biliary ways. MRCP is a non invasive imaging technique. less expen
sive than ERCP and can be performed almost in every patient. In our experience
MRCP must be used along with ERCP in the first diagnosis of PSC and be the
gold standard in the follow up of these patients.

8-0357 14:54

Dual phase helical CT and MRCP in hilar cholangiocarcinoma: Preoperative
detection and assessment of resectability
C. Valls, M. Cos, E. Alba, J. Figueras , E. Andia, T. Serrano; BarcelonaiES

Purpose: To prospectively evaluate helical CT (HCT) and MR cholang iography
(MRCP) in the diagnos is and assessment of resectabiliy in patients with hilar
cholangiocarcinoma (CC).
Materials and Methods: Preoperative evaluation with biphas ic HCT and MRCP
was performed in 38 patients with obstructive jaundice and intrahepatic biliary
dilatation with normal extrahepatic bile ducts on US.Three radiologists prospec
tively evaluated CT and MRCP to determine the et iology of obstructive jaundice.
In cases of CC we evaluated, arterial and portal invasion, liver and lymph nodes
metastasis, and Bismuth stage . Preoperative criteria of unresectability included
bilobar arterial or portal invasion , liver metasta sis and distant lymph-node me
tastasis. Bismuth IV stage was not considered an absolute contraindication to
surgery.
Results: In 26 cases histologic diagnosis was CC.The overall detection rate of
CC was 100% with a positive predict ive value of 93.3% and a false positive rate
of 6%. Arterial invasion was confirmed in 5 cases.The sensit ivity of HCT to detect
arterial invasion was 60% with a PPV of 66%. Portal invasion was confirmed in 9
cases (sensitivity 88.8%, PPV 100%). Bismuth staging with MRCP was correct in
88% of the cases. The sensitivity of helical CT and MRCP to predict resectability
was was 77.2% (17/22). Four patients considered resectable by imaging were
unresectable at surgery because of liver metastases (n=2), bilateral arterial inva
sion (n=l ) and peritoneal carcinomatosis (n=1).
Conclusion: The combination of HCT and MRCP is an optimal tool for preoper
ative diagnosis of obstructive jaundice and preope rative staging of hilar cholangi
ocarci noma.

8-0358 15:03

Three-dimensional helical CT cholangiography with minimum intensity
projection In patients of carcinoma gallbladder with obstructive jaundice:
Comparlslon with MR cholangiography and percutaneous transhepatic
cholangiography
M.S. Gulat i, N.D.V.L. Rao, S.B. Paul. G.K. Pande, P. Sahni,
T.K. Chattopadhyaya; New Delhi/IN

Purpose: For evaluation and staging of carcinoma gallbladder (CaGB), tradition
ally, CT is done. However, in the SUbgroupof patients with obstructive jaundice,
magnetic resonance cholangiography (MRC) is generally required to assess lev
el of biliary obstruction.The present study was undertaken to evaluate the diag
nostic potential of hel ical CT cholangiography (CTC) with minimal intensity
projection (minIP) , to determine the presence and level of obstruction .
Methods: 25 consecutive patients with proven CaGB, presenting with clinical
and biochemical features of obstructive jaundice , over 2 year period were includ
ed in the study. Spiral CT data (slice collimation 3 rnrn, table feed 4.5 mrn/s, pitch
1.5), obtained 20s (for arterial phase) and 60s (for venous phase) , after onset of
contrast injection (120 ml, 3 mils) was reconstructed at 2 mm interval. Axial CT
data was studied for staging and resectability of tumour. CTC using minlP, was
used to assess level of biliary obstruction and isolation of hepatic segmental
ducts . CTC findings were compared with MRC and percutaneous transhepatic
cholangiography (PTC) (gold standard).
Results: In all patients , CTC demonstrated dilated intrahepatic ducts up to terti
ary branch level. CTC correctly diagnosed the level of biliary obstuction and dem
onstrated isolated segmental ducts in all patients and correlated well in all cases
with MRC and PTC in this regard .
Conclusion: CTC with minlP can correctly determine the level of biliary obstruc
tion in patients with CaGB and may be a strong competitor with MRC, because it
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8-0361 14:00

Kaolin as an oral contrast agent for small bowel MR examinations
B.C. Hamer, T Scheidt, H. Breer, H.E. Adamek, J.F. Riemann, G. Layer;
LUdwigshafen/DE

Aim: Assessment of Kaolin (Kaoprompt-H) as a cost-effective oral contrast agent
for MRI in the diagnosis and activity judgement of chronic inflammatory bowel
disease (CIBD) without the necessity of an invasive jejunal tube.
Material and Methods: The optimal preparation of Kaoprompt was tested in vitro
by dilution series. Contrast was evaluated for T1wand T2w sequences. In vivo 42
patients with suspicion of CIBD were examined after oral application of a mixture
of Kaoprompt-H and water (1:2.5) with a total quantity of 1.5 I with an application
time of 90 min. The protocol included T2w-TSE half-fourier single-shot as well as
T1-GE sequences with spectral fat saturation in breathhold technique with and
without Gd-DTPA in standard dose and 40 mg Butylscopolamine i.v, Image read
ing was done by three experts in consensus regarding parameters of image quality
and artifacts, intestinal distension and wall differentiation, and diagnostic signifi
cance in comparison to endoscopy and histology.
Results: Kaoiin resulted in optimized dilution in a positive contrast in T1wand a
negative contrast in T2w images in vitro. In vivo we found stable and reproduca
ble image quality without artefacts, good distension of the intestinal loops and an
excellent differentiability between cavity and small bowel wall. In correlation to
endoscopy and histology MRI resulted in a diagnostic sensitivity of 92%.
Conclusions: Kaolin is a recommendable oral contrast agent for MRI diagnosis
in CIBD which is artefact free, cost favourable and, without jejunal tube, almost
non invasive.

gives equivalent information with regard to the level of ductal obstruction even
while being a part of an overall CT staging study.

8-0359 15:12

In vitro CT evaluation of intrahepatic duct stones: Correlation with chemical
composition
Y. Kim, J. Han, K. Lee, S. An, S. Kim, J. Jeong, Y. Kim, B. Choi, H. Choi;
Seoul/KR

Purpose: To describe in vitro CT features of intrahepatic duct stones and to cor
relate CT attenuation with chemical composition.
Materials and Methods: Of patients who underwent choledochoscopic stone
removal between 1998 and 2001, 54 patients with stones larger than 3 mm en
rolled in this study. In each patient, chemical compositional analysis was done
using chemical solvent and weight percentage of calcium, cholesterol, total bi
lirubin, and inorganic phosphorus were measured. The three largest stones from
each patient were imaged by MDCT with 0.3 mm reconstruction. In the center
images of each stone, the whole CT attenuation numbers were measured by
drawing free-hand ROI (region of interest). The measured CT numbers were cor
related with their chemical composition. Also, CT numbers of stones were com
pared with CT number of liver on non-contrast CT (about 50-70HU).
Results: The CT numbers (HU) of stones were ranged from 36.4 to 410.19
(mean±SD: 94.6±49.9). The CT numbers were below 70 in 11 patients (20.4%),
70-90 in 21 patients (38.9%), 90-110 in nine patients (16.6%),110-130 in nine
patients (16.6%), and above 130 in four patients (7.4%). There was poor correla
tion between calcium and CT attenuation (r=0.38) and no correlation between
other chemical materials and the CT attenuation (r-c0.1).
Conclusion: On non-contrast CT, intrahepatic duct stones would not be detecta
ble in about one fifth of patients. And furthermore, considering partial volume
averaging effect, detectibility of stones might be more decreased. The CT atten
uation of stones correlated poorly with calcium and did not correlate with any
other chemical composition.

8-0360 15:21

MR cholangiography in patients with common bile duct transection treated
with "rendez-vous" procedure
I. Baeli, A. Laghi, P. Paolantonio, F. Iafrate, D. Marin, F. Altomari, R. Passariello;
Rome/IT
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Purpose: The aim of this exibit is to demonstrate normal findings at MRC in
patients with biliary transection treated with "rendez-vous", a minimally invasive
procedure combining percutaneous and endoscopic approach; and to present
common complications represented by intra-hepatic biliary strictures, biliary stones
or debris and occlusion of the prostheses.
Materials and Methods: 14 patients treated with "rendez-vous" were studied
with MR Cholangiography. Indication for rendez-vous procedure was complete
CBD transection during laparoscopic cholecystectomy for all patients. Twelve
patients recieved four endoprostheses, while two had three endoprostheses (one
in the left main intraepatic duct and two in the right hepatic duct).
Results: Eleven patients showed normal findings represented by signal void of
plastic prostheses, which need to be differentiated from biliary strictures. In two
cases, intraluminal filling defects were observed , representing biliary stones or
debris. In one case an intra-hepatic stricture was also detected secondary to
decubitus of the biliary prosthesis
Conclusion: "Rendez-vous" is a new minimally invasive procedure used for treat
ment of complete transection of common bile duct following biliary surgery or
abdominal trauma. In this procedure, a combined percutaneous and endoscopic
approach is performed with cannulation of the lower portion of the common bile
duct through the endoscope, advancement of a gUide-wire, caught by a snare
loop inserted percutaneously followed by stenting of the bile ducts, using 3 to 6
biliary plastic endoprosthesis. MR cholangiography is an useful imaging modality
to follow-up patients who underwent "rendez-vous" procedure. Peculiar findings
have to be recognized.
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8-0362 14:09

MR imaging of the small bowel with oral administration of a
methylcellulose-barium suspension
N. Papanikolaou, P. Prassopoulos, I. Grammatikakis, I.E. Koutroubakis,
TG. Maris, N. Gourtsoyiannis; IraklionlGR

Purpose: Toevaluate the efficacy of a methylcellulose-barium suspension as an
oral contrast agent for small bowel MR imaging.
Materials and Methods: Twelve patients with suspected or known Crohn's dis
ease underwent both conventional enteroclysis and MRI examination. 1.21t of
methylcellulose-barium suspension was orally administered and true FISp,HASTE
and post gadolinium 3D FLASH with fat saturation sequences were acquired.
Homogeneity of opacification and distension of the small bowel lumen and intes
tinal wall conspicuity were subjectively evaluated using 5-point grading scales.
Conventional enteroclysis was employed as a standard of reference.
Results: The proposed contrast agent was well tolerated by all patients. Ade
quate luminal distension was achieved in 91.6% of the cases while excellent
homogeneity of opacification was observed in 83.3% of the cases. Intestinal wall
conspicuity ranked as excellent in 75% of the cases. MR images disclosed accu
rately 9/9 involved segments, seen on conventional enteroclysis, and demon
strated deep ulcers, wall thickening and luminal narrowing, when present.
Infiltration of the mesentery was seen in 4/9 involved segments.
Conclusions: MR imaging using per os methylcellulose-barium suspension is a
feasible imaging technique providing high quality images of the small intestine in
patients with Crohn's disease.

8-0363 14:18

MR imaging of the small bowel by use of a contrast enhanced true-FISP
sequence
C. Hohl. G.A. Krombach, P. Haage, E. SpOntrup,T Schmidt, G. Staatz,
R.W. Gunther; Aachen/DE

Purpose: To evaluate the value of a contrast enhanced 2D-balanced-FFE (True
FISP) sequence in comparison to conventional MR-sequences (T1-GE, T2·TSE,



HASTE) in the evaluation of patients with suspected inflammatory bowel dis
ease.
Material and Methods: 30 patients , aged 11-70 years, with suspe cted inflam
matory small-bowel disease underwent MR-Imag ing on a 1.5T-scanner (Philips
ACS-NT, Best, Netherlands). 1 hour after 11 of 2.5% mannitol-solu tion was given
orally, MR imaging was perfor med using coronal HASTE-M2D, coronal fat-sup
pressed T2-TSE, axial dynamic T1-weighted GE-sequences before and after t.v.
contrast material inject ion and a 2D-balanced-FFE-sequence (True-FISP) before
and after l.v.-contrast material injection in coronal and axial planes . The MR
images were evaluated by thre e experienced radiologists retrospectively regard
ing the sensitivity and specificity of each sequen ce in the detect ion of intestinal
abno rmalit ies as well as the delineation of thickening of the small-bowel wall and
the ileocecal valve. Furthermore, the image quality was assessed regarding the
different tissue-cont rasts and the susceptibility to arti facts .
Results: The sensitivity in the detection of small-bowel abnormalities was found
to be 96% with use of the True-FISP-sequence and 88-95 % with use of the other
sequences. The True-FISP sequence revealed the best soft-t issue differe ntiation
in compari son to all other performed MR-sequences. The delineation of the bow
el wall thickening, the ileocecal-valve and of extraintestina l inflammatory reaction
was significantl y improved applying the True-FISP-sequenc e.The differen ce be
tween pre- and post Lv.-contrast-enhanced True-FISP- sequen ces was statisti
cally not significant.
Conclusions: Comp ared to conventional MR-sequence s True-FISP sequences
significantl y improve the assessment of inflammatory bowel disease in MRI re
garding delineation of bowel wall thickening and peri-intestinal inflamm ation.

8-0364 14:27

Correlation between T2 weighted and gadolinium enhancedT1 weighted MR
findings and pathology in evaluation of the pathologic wall in Crohn 's
disease
F.~, M.C. Colaiacomo, A. Brun i, A. Cocco, A. Stasolla , M. D'Avanzo,
A. Di Giuda , L. Lo Mele, M. Marini; Rome/ IT

Purpose: Tocorrelate MR findings obtained with T1 and T2 weighted sequences
of the pathologic bowel wall with the corresponding pathologic specimens, in
patien ts with CD of different severity.
Method and Materials: 27 patients underwent MRI and endoscopy or surgery ;
pathologic specimens were obtained in all patients (GS). Disease activity was
evaluated using COAl (Crohn's Disease Activity Index) and laborato ry tests . MRI
was performed after oral administration of superparamagnetic contrast, using
T2-weighted plain and fat-suppressed sequen ces, and Gd-enhanced T1-weight
ed sequences on axial planes. Degree and pattern of wall signal, wall thickness
and abnormalities of per iviscera l fat were evaluated. MR find ings were inter-cor
related and correlated with pathologic findings and disease activity. Results were
analiz ed with the Sperman rank correlation test.
Results: Wall Gd-enhancemen t was strongly related with T2 wall signal (r:0.84)
and wi th diffuse transm ural inflammation at GS (14 patients), Either layered or
homogenous pattern of Gd-enhancement were observed in 11 patients with ac
tive disease , associated with submucosal edema or fibrosis at GS. Diffuse fibro
sis with poor Gd-enhancement and low T2 wall signal were found in 5 patients
with non active disease and diffuse fibrosis at GS. In 8/27 patients active inflam
mation and fibrosis coexisted within the same loop, eithe r at MR or GS. Strong
corre lation was found between both Gd-enhancement (r: 082), T2 wall signal (r:
0.85) and active or inactive disea se.
Conclusions: MRI offers reliable information on the wall affected by CD, charac
terizing different pathologic cond itions of the disease (submucosal edema vs fi
brosis, diffuse fibrosis or inflam mation) .

8-0365 14:36

Hydro-MRT in patients with Crohn's disease using a 30TRUFI sequence
S. Lehn hardt, M.O. Oksuz, N.A. Ghanem , K. Scheffler , M. Lange r; Fre/burg/DE

Purpose: Aim of the study was to investigate the feasibility of detecting patholog
ical change s of the intestinal wall and extraluminal compli cations in patients with
Crohns disease with a 3D True fisp sequence.
Methods and Materials: Five healthy volunt eers and 15 patients with Crohns
disease were investigated. All MR studie s were performed on a Sonata 1.5T
(Siemens), 40 mT/m gradients, 200 T/m/sec rise time.The parameters of the 3D
True Fisp fat saturated/non fat saturated sequences were 3.6/1.8/2/ 179'256 (TR
in mseclTE in msec/SD in mm /Matrix in ip). Signal intensity, signal/noise ratio.
intestinal wall depiction and wall thickness were evaluated for a Trufi fs and nonfs
sequence and compared to a T2 Haste sequence. Patients received convention
al entero clysis. Stenosis grading was compared to enteroclysis.

Results: Sl was excellent for diagno stic evaluat ion. SIN ratio differences of the
Truli nonfs sequence of the intest inum, intestinal wall and mesenterical fatty tis
sue was superior. Wall depict ion and intestinal wall evaluation was better than
with Trufi fs and T2 Haste fs. All conventional detected stenosis could be verified
with MR. Evaluation of length and grading of stenosis showed no significant dif
ference.
Conclusion : The 3D True Fisp seq uence is feasible for MR diagnostics in pa
tients with Crohns disease . Higher spatial resolution with improved tissue con
trast and sufficient SIN ratio comp ared to T2 Haste fs sequences could be
achieved. Intestinal wall changes, stenosis, and extraluminal complications could
be depic ted.With a 3D sequence secondary reconstruction is possible.

8-0366 14:45

Crohn's disease: MR enteroclysis (MRE) versus conventional enteroclysis
(CE)
L. Broglia, P. Gigante, C. Papi, L. GiIi, L. Capurso, GAM. La Vecchia,
M. Castruc ci; Rome/IT

Purpose: To assess the role of MRE in patient s with c roon'sdisease, in ord er to
identify involved segmen ts and to evaluate transmu ral abno rmalit ies.
Materials and Methods: 18 patients with known Crohn's disease were studied
with MR (1.5T), with breath hold T2W TSE , T2W TSE SPIR and 3D T1W se
quences before and after gadol inium injection (0.2 mmol /kg ) on coronal and ax
ial planes in prone position. Small bowel was distended by the administration of
2000 ml of methylcellulose through a nasojejunal catheter and drug induced hy
potony. During the same week all the patients underwent CEoTypical find ings
patterns of Crohn's disease, such as mucosal abnormalities, thickening and nar
rowing of the bowel , prestenoti c dilation and fibrofatl y pro liferation were ana
lysed on CE and MR images.
Results: Good distension of the bowel wall was obtained in all cases. MRE as
sessed presenc e of thickening and narrowing of bowel wall (14/18 cases), the
extension of the involved segments (18/18 cases) and the presence of preslenot
ic dilatat ion (12/18cases). MRE missed mucosal ulcers and small fistula in 2/18,
however vascular enhancement (14/18 cases ) tran smural abnormalities (8/ 18
cases), fibro-falty proliferation (3/18 cases), and enlarged mesenter ic lymph nodes
(6/18 cases ) could be observed.
Conclusions: MRE seems to be a promising technique in patients with Crohn's
diseas e, able to offer adjunctive information. Due to lack of ionizing radiation it
could be considered in following up patients with already known disease.

8-0367 14:54

MR enteroclysis in the assessment of Crohn 's disease: Comparison with
conventional enteroclysls
G.~, M.G. Brizi , A, Parrella , L. Natale, A. Vecchioli, P. Marano; Rome/IT

Purpose: The aim of this prospective study was to demonstrate the diagnostic
value of MR Enteroclysis (MAE) to assess the mucosal, intramural and extralu
minal abnormal ities of Crohn 's Disease (CD) in comparison with conventional
enteroclysis (CE).
Materials and Method: 20 patients affected by CD (12 female and 8 male; age
range 25-75 ; mean age 36) unde rwent MR enteroclysis, on a 1.5 T scanner, with
infusion of methylcellulose-water solution (1:1) via a nasojejunal catheter.
All patients underwent US, endoscopy, CE (gold standard). 5 had surgery.
Coronal and axial Haste , Coronal FSE T2 Spir and 3D-GRE sequence with fat
saturation pre and post Gd-DTPA injection were acquired.Three radiologists blindly
evaluated for each sequence the following: site and number of affected segments,
number length and degree of strictures, presence of adhesions, wall ulcer, wall
thickess, signal and enhancement of the wall , and fistula s.
Results: MRE detected 19/20 (95%) of affected segments, 12/12 (100%) of stric
tures , 8/9 (88%) of adhesions. 4/5 (80%) of wall ulcers, 3/4 (75%) of fistulas, 2/2
(100%) of abscess. Thickness of the wall was depicted in 16 patients . Hyperin
tensity of the wall on the Haste sequence was depicted in 9 patients and en
hancement of the wall was depicted 12 patients.
Conclusions: MRE is able to demonstrate the spectr um of superficial , intramu
ral and exoenteric alte rations in CD and correlates accurately with CE in diag
nosing bowel wall abnorm alities, with the advantage of assessing the extraluminal
manifestations.
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The distal ileal mucosa was assessed by endoscopic and histological scores .
The CD activity was measured by the paediatric Crohn's disease activity index
(PCDAI).
Results: Active CD was diagnosed in 26 cases , active ulcerative colitis (UC) in
18, spondyloarthropathy and indeterminate i1eo-colitis in 11. In all CD patients
CE-PEG-MRI showed a high concordance with endoscopy and histology. Of the
18 UC patients the CE·PEG-MRI was negative in 15 and showed mild parietal
contrast enhancement of the terminal ileum in 3 of the 7 patients with backwash
ileitis. Among the group of SpA patients , CE-PEG-MRI was negative in <1 and
revealed mild parietal contrast enhancement in 7. No increase in wall thickness
in any of the UC and SpA patients was demonstrated. Sensitivity and specificity
of CE-PEG-MRI were 84% and 100%, respectively. The test optimally correlated
with endoscopic and histological scores (r: 0.94; r: 0.95 , respectively) as well as
with the PCDAI in the CD patient group (r: 0.91).
Conclusions: High correlation of CE-PEG·MRI with ileal endoscopy, histology
and PCDAI makes this test of great interest as a tool for monitoring the clinical
course in CD patients.

8-0368 15:03

Crohn's disease: Comparison between MR enteroclysis and conventional
enteroclysis
G. Papamastorakjs , N. Papanikolaou , P. Prassopoulos, I. Grammatikakis,
M. Roussomoustakaki , N. Gourtsoyiannis; Iraklion/GR

Purpose: To present the imaging finding s of MR Enteraciysis (MRE) in Crahn's
disease and compare them with Conventional Enterociysis (CE).
Methods and Materials:29 consecutive patients with known or suspected Crohn's
disease underwent MA and Conventional Enteroclysis. MRE examination proto
col included : true FISP, HASTE and gadolinium enhanced fat suppressed 3d
FLASH sequences on coronal and axial planes acquired after nasojejunal intu
bation and administration of 1.8 - 2 It of an iso-osmotic water solution.
ReSUlts: MRE and CE were in full agreement in revealing, localizing and estimat
ing the length of all involved small bowel segments. MRE showed superficial
abnormalities - distortion of the folds, nodular ity, aphthous ulcers - in 14/16 seg
ments, deep ulcers in 9/9 as compared with CEo MRE demonstrated wall thicken
ing in 32 involved loops while with CE only 16 loops with wall thickening could be
confirmed. High grade stenosis with prestenotic dilatation (n=3), and low grade
stenosis (n=9) were demonstrated both by MRE and CEo MRE detected 2/2 fistu
lae and 2/4 sinus tracts revealed by CEoFibrofatty proliferation was disclosed in
association with 16 involved segments on MRE and it might be suggested in 7
cases on CEoMesenteric lymph nodes were seen in 7 cases in MRE. MAE dis
closed 1 case with abscess and 1 with mesenteric phlegmon .
Conclusion: MRE correlated with CE in the detection of superficial and transmu
ral abnormaliti es in Crohn 's disease and provided additional information con
cerning mesenteric manifestations and complications of the disease .

14:00 - 15:30
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8-0369 15:12

Role of MR imaging in the clinical management of patients with Crohn's
disease
F. Maccion i, M.C. Colaiacomo , A. Stasolla , A. Bruni, V. D'Ovidio, M. D'Avanzo,
A. Di Giuda, M. Marini ; Rome /IT

Purpose: To investigate the value of MRI in assessing disease activity, disease
extension , complications, and clinical management.
Method and Materials: 97 consecutive patients with Crohn's disease underwent
MRI in the context of a clinical evaluation including biochemistry, endoscopy, his
tology, and radiology. 95/97 patients (2 drop-out for claustrophobia) underwent
MRI after oral administration of a superparamagnetic contrast agent, using stand
ard sequences (HASTE T2-weighted, with and without fat-suppression and Gd
enhancedT1-weighted FLASH). Bowel wall thickness, T1 wall Gd-enhancement,
T2 wall signal, T2 fibro-fatty proliferation signal were graded (0-3) to assesses
disease activity. Gold standard for disease activity were endoscopy, biological
activ ity, and COAL To analyse CD extension and complications the bowel was
divided into 7 segments (jejunum, ileum, right , transverse, descending, sigmoid
colon , and rectum) considering in each segment disease length, presence of
strictures, fistulae, abscesses, phlegmon s, and any other abdominal complica 
tions (GS for morphology were: barium studies , CT or US, surgery, when per
formed).
ReSUlts: The following MRI findings strongly correlated with the clinical and bio
logical signs of active disease : bowel wall thickness (r:0.59), wall Gd-enhanee
ment (r:0.84), T2 wall signal (r:0 .84), T2 fibro-fatty proliferation signal (r:0.76).
MRI detected 90% of overall disease length , 75% of fistulae , 92% of strictures;
adhesions were overestimated. In 12% of patients MRI showed complications
requiring surgery (1 hydronephrosis, 3 abscesses, 4 phlegmons, 1 pancreatic
duct stone, 1 enterovescical fistula , 2 ovarian involvements).
Conclusions: MRI gives reliable information on different aspects of the disease
(activity, extension, complication) , influencing planning of medical and surgical
therapy.

8-0370 15:21

Contrast-enhanced magnetic resonance Imaging of the terminal ileum in
children with Crohn's disease
P. Paolanton io, A. Laghi, O. Borrelli, R. Iannaccone, C. Miglio, S. Cucchiara ,
R. Passariello ; Rome /IT

Purpose: To evaluate the diagnostic value of gadolinium enhanced MRI with
polyethyleneglycol solution as oral contrast agent (CE-PEG-MRI) in revealing
inflammation of the distal ileum in children with Crohn's disease (CD) and in
differentiating them from patients with other inflammatory diseases of the gut.
Materials and Methods: Seventy-five consecutive paediatric patients referred
for suspected CD underwent i1eo-colonoscopy with biopsy and CE-PEG-MRI.

8-0371 14:00

Uterine fibroid embolization using calibrated microspheres: One-year
experience
E Eanelli, EM. Salvatori , M. Bezzi , G. Marcelli , D. Pepino, P. Rossi,
R. Passariello ; Rome /IT

Purpose: To evaluate the safely and efficacy of uterine artery embolization in
patients with symptomatic libroids using calibrated microspheres.
Materials and Methods: From July 2001, 22 patients, (mean age 49 years) un
derwent arterial embolization for symptomatic uterine fibroids. Indications for treat
ment were menorrhagia (n= 15) or menorrhag ia associated with bulk-related
syndrome (n=7). Mean fibroid size was 5.5+/-2.4 cm (range 4-16 em).
All procedures were performed with bilateral femoral access; embolization of the
uterine arteries was performed using calibrated microspheres (Embosphere-Bio
sphere) 500-900 or 900-1200 micron. Embosphere was injected, alternatively in
the right and left side with a flow-control injection technique. Procedure end-point
was the "pruned tree" appearance of the uterine vasculature. Procedural pain
was managed with a continuous infusion therapy started 30 min before the pro
cedure and continued for 24 hrs. Pre and post-procedure fibroid evaluation was
performed with MR imaging .
Results: All procedures were technically successful. Mean follow-up was 6.7
months . Complete resolution of menorrhagia was observed in 22/22 patients. In
one patient expulsion of a necrot ic myoma was observed after 6 months . There
was a significant reduction in uterine and dominant fibroid volume (average pre
55+/-25 mm post 20+/-16 mm). Two patients had transient and one had perma
nent amenhorrea after embolization. No other complications were observed dur
ing and after the procedure.
Conclusion: Calibrated microsphere seem to be an effective embolic agent in
uterine fibroid embolization. This technique provides effective control of sympto
matic myomatous disease with a significant fibroid size reduction .

8-0372 14:09

Technical success, peri-interventional complications and radiation
exposure in uterine fibroid embolization tor symptomatic leiomyomata:
Singte center experience of 75 consecutive interventions
T.J. Kroencke, A. Gauruder-Burmester, C. Scheurig, R. Puis, J. Neymeyer,
B. Hamm; Berlin/DE

Purpose: To evaluate procedural success , peri-interventional complications and
radiation exposure of patients undergoing UFE.
Materials and Methods: Bilateral UFE was performed by a single operator in 75
consecutive pts with symptomatic uterine fibroids between October 2000 and
August 2002. An analysis with respect to technical success, use of different cath-
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eters and embolizat ion material , peri-Interventional complica tions « 72 hours),
procedure time and radiation exposure was performed .
Results: Bilateral UFE was successful in 73/75 pts (97.3%). In 2 pts (2.6%) uni
lateral emboliz ation was performed because of absence of the uterine artery
(UA) or inability to catheterize the UA.ln 12/75 pts (16%) a 3F microcatheter had
to be used in addition to a standard diagn ostic catheter due to small caliber,
spasm, acute-angled origin of UA or prominent cervico-vaginal branches.Trisacryl
gelatine coated microspheres were used in 60 pts while a combination of micro
spheres and gelfoam was used in 14 and PVA particles were used in one pat ient
for emboli zation. Peri- interventional complications (perforation of external iliac,
uterine arter y) occured in 2 pts (2.6%) and resolved without cm-sequalae. Medi
an procedure time was 108 min (76-25), median fluroscopy time 13.2 min (5-52),
median dose area product 8737,4 cGy' (3324,00-38117,00). Radiation exposure
declined with operator experience.
Conclusion: Bilateral UFE proved to be a safe procedure with neglible peri-pro
cedural compli cations that can be performed with a standard diagnostic catheter
in most cases . Radiation exposure of the patient is dependant on operator expe
rience and can be kept at a mode rate level with a standardized approach em
ploying dose reduction techniques.

8-0373 14:18

Embolization therapy of uterine fibrolds: Evaluation of patient radiation
exposure by calculation of organ doses and the effective dose
E.-P K. Strecker' , S.C. Vetter' , F.W. Schultz", J. Zoetelief2

; 'Karlsruhe/DE,
2DelftlNL

Purpose: Determination of organ dose and effective dose values to evaluate
patient radiation exposure in uterine artery embolization for the treatment of leio
myomata.
Materials and Methods: In 31 consecutive procedur es dose relevant data were
recorded. Using the Monte-Carlo simulation organ doses and effective doses
were calculated in typical procedu res.
Results: Mean dose area produc t was 59.9, median 23.4, range 8.8 - 317.5
Gycrn". Mean absorbed ovarian dose was calculated as 51.2 mGy (34.01 - 91.48) ,
mean calculated effective dose as 21.3 msv (14.56 - 36.56). With increasing
number of procedures, lower dose values are achieved.
Conclusion: Patients' radiation exposure for this therapeutic intervention is at
the level of diagnostic abdominal imaging procedures. Equipment related factors
and radiographic tech nique influence organ doses and the effective dose. Sup
ported by European Commission FIGM-CT 2000-00061 .

8-0374 14:27

Superselective embolization of uterine fibroids: Outcome in respect to
control of symptoms, ovarian function, endometrial thickness, hormonal
and prolactin levels
EX Lang: New Orleans, LA/US

Purpose: Assess effectiveness of superselective embol ization of uterine fibroids
in respect to control of menorrh agia or metrorrhagi a, reduction of fibroid size ,
control of pelvic pain, maintenance of ovarian function, preservation of endometr i
um, FSH, LH, estra diol and prolactin levels.
Materials and Methods: 62 women, 26-48 years (36.8 mean) were treated for
complaints of menorrhagia and metor rhagia (97%), pelvic pain (17%) using su
perse/ect ive emboliza tion of uterine fibroids. The vascular supply of the fibroid
was selective embolized with 510-710 ym PVA part icles (N=17) and 700-900 ym
microsperes (N-45). Two consecutive unilateral (N=46) or bilateral (N=16) em
bolizations were carr ied out with in a 4 period. All pat ients were followed with
ultrasound (N=32), MRI (N=30) at 3 and 6 months. Follow-up ranged from 6 months
to 8 years (mean 32 month).
Results: Metorrhagia and menorrh agia were cont rolled by the initial emboliza
tion in 54 patients (87%) and by a second sequence in 7 (overall success rate
98%). Reducti on in fibroid volume was 38% (mean) al 3 and 41% (mean) at 12
month . The re was no appreciable difference in thickness of endometrium pre 
and post- embolization nor of FSH, LH or estradiol levels, ovarian funct ion or
menstrual pattern. Prolactin however was lower.
Conclusion: Superselective embol ization using large part icle size (510-900 mi
crometer) is lauded for salutory control of metrorrhag ia, menorrhagia and pain
while preserving perfusion of nor mal myometrium, endometr ium and ovaries re
flected by unchanged endocr ine levels. Conversely a sharp drop of prolactin and
decrease in size of the libroids attest to the effect on the fibroid.

8-0375 14:36

Trisacryl gelatin microspheres for uterine fibroid embolization: Safety,
technical and clinical efficacy
T.J.~, A. Gauruder-Burmester, M. Taupitz , J. Neymeyer, K. Siara,
B. Hamill ; Berlin/DE

Purpose: To evaluate safely, technical and clinica l efficacy 01 Irisacryl gelatin
microspheres for UFE
Materials and Methods: Bilateral UFE using trisacryl gelatin microspheres (Em
bospheres ) was performed in 60 pts with symptomat ic uterine Iibrolds,Technical
efficacy (defined as numbe r of patients with compl ete infarction of previously
detected lib roids) was assessed by means of contrast-enhanced MR-imaging
before and 72 hours after embolization. Clinical efficacy was determined by com
par ison of a standardized clinical quest ionna ire and assessment of the size of
the uterus (cervico-fundal distance) and dominant fibroid on MRI before and three
to six months after the intervention.
Results: Bilateral UFE was technically successful in 58/60 pts (96.7%). In 2 pts
unilatera l embolization was performed due to absence of a uterine artery (UA) or
inab ility to catheterize the UA. Comple te infarction of all previously detected fi
broids was achieved in 54/60 pts (90%) at 72h follow up. Clini cal follow-up data
was available in 23/60 pts (38.3%). Clinical symptoms improved markedly in 6/23
pts (26.0%), improved in 16/23 pts (69.5%) and remained unchanged in 1/23 pts
(4.3%). Uterine size decreased 18/23 pts (78.2%). Dominant leiomyoma decreased
in size 9-76% (median 51%) and remained unchanged in two patients.
Conclusion: Trisacryl gelatin microspheres are a safe and eff icacious embolic
agent for uterine fibroid emboliza tion.

8-0376 14:45

Prospective study of a simplified patient controlled post procedural pain
protocol for uterine fibroid embolization (UFE)
J.M. fuaD.,T. Smith; Durham, NC/US

Purpose: To describe the initia l findings of a simplified non-lab or intensive pa
tient controlled protocol for dealing wilh post-UAE pain.
Materials and Methods: 30 patients were enrolled prospect ively. A patient con
trolled analgesia (PCA) pump was started prior to the procedur e (fentanyl citrate
50 mcg/m l). Cont inuous infusion (CI) was given durin g the procedure at
0.3 mcgl1<g/h r based upon actual total body weight (TBW). An adjusted body weight
(ABW) was used for ca /culating dosing of mo rbidl y obese patients. (ABW
=O.4[TBW-IBWj+IBW) where IBW is ideal body weight. IBW= 2.3 (inches » 60)
+45.5).Additional boluses of fentanyl citrate 30-60 meg were available every 6 min
utes as required during the procedure. Post-procedure. the CI dose was decreased
by 40%. Self administ ered boluses of 30-60 meg were available during the 23
hour observation period . All patients were managed solely by vascular interven
tional radiology. All patients were asked by the same nurse pract itioner, to rank
their post UAE discomfort from 0 (lowest) -10 (highest) , at 4, 18 and 40 hrs post
procedure.
Results: No sedation complica tions were encountered during or after any proce
dure. Discomlort level at 4 hrs post procedure had a mean 3.4, range 0-5; at
18hrs post procedure 0.91 , range 0-3; at 40hrs post procedur e mean 1.41, range
0-3. Total fentanyl dose mean 1190mcg , range 394- 2702mcg. All patients were
discharged home after 23 hours, there were no readmi ssions.
Conclusion: Our PCA protocol post UAE is effective , requires little monitoring
and is non-labor intensive. II differs from other protoco ls by using a combination
of weight based dose cont inuous infusion and bolusing and is largely a stand
alone protocol.

8-0377 14:54

MR imag ing of uterus before vaginal expulsIon of submucosal fibroids after
uterine artery embolization
R. Pietura, M. Janczarek , R. Jaskowiak , A. Szymanska, M. Szczerbo
Trojanowska; Lublin/PL

Purpose: The aim of this paper is to show MRI find ings in uterus before vaginal
expuls ion of submucosal lib roids after uterine artery embolisation.
Materials and Methods: 80 consecutive women with sympto matic uterine fi
broids were treated with selective uterine artery embolisation. Mean volume of
dominant fibroid was 154 cm3 (40-4 15 ern"). All patients had MR examination
before and 3 months after embolisation.MRI was performed on a 1.5T unit (Eclipse,
Picker). Patients were scanned in the flex-body surface coil with conventional
spin echo technique. Unenhanced T1 and T2-we ighted images were obtained in
sagitt al, axial and coronal planes .
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The EUREF certification of breast services
H.J.T.M. Rijken', R. Holland', N. Perry', M. Rosselli Del Turc03 ; 'Nijmegen/NL,
'London/UK, 3Florence/IT

8-0380 15:21

Variety of patients, variety of techniques: A review of eighteen years of
experience in scleroembolization of varicoceles
P.M. Bosnjakovic, M. lIic, D. Stojanov, A. Bojanovic, S. Ristic, D. llic-Jankovic;
Nis/YU

Purpose: To present eighteen years of experience in scleroembolization treat
ment of varicoceles.
Materials and Methods: Since September 1984, when we first performed = sole
roembolization treatment of varicoceles, we have treated more then 1500 pa
tients (8-54 years) with clinically manifest or sub-clinical forms of the disease.
Basic technique of intervention was: trans-femoral approach and super-selective
catheterization of left internal spermatic vein (L1SV)using Judkins left coronary,
cobra or Zeitler catheters and of right internal spermatic vein (RISV) using Sim
mons III catheters. After confirmation of insufficiency of the veins an occlusion
was performed using Gelfoam plugs, coils, mechanical damage, hypertonic glu
coseor aetoxysclerol.
Results: In 11 patients we were not able to perform superselective catheteriza
tion due to the congenitally variant venous anatomy. Occlusion of L1SVwas suc
cessful in 98% of patients. In contrast to the other series, RISV insufficiency was
detected in more then 65% of the patients. There was only one serious complica
tion: fracture of the catheter tip in IVC and lodging in right pulmonary artery branch
from where it was extracted percutaneously.
Conclusion: Scleroembolization treatment is extremely safe and effective pro
cedure in the treatment of varicoceles.

Purpose: Breast screening and diagnostic services have expanded rapidly
throughout Western Europe, but recently also in the Eastern European countries.
The primary benefits of such services include reduction of mortality from breast
cancer and better overall management and care of women with breast problems.
However, poor quality of service provision may cause harm and can lead to sig
nificant negative outcomes in term of morbidity, anxiety, efficiency and cost-ef
fectiveness. This demonstrates the need for certification of breast services.
Materials and Methods: EUREF (European Reference Organisation for Quality
Assured Breast Screening and Diagnostic Services) developed with financial
support from the European Commission in co-operation with the European Net
work of Breast Screening programmes a European programme for voluntary cer
tification of high quality mammography services.
Results: In a pilot phase site visits were carried out, by teams of experts, to
diagnostic units and screening programmes in various European countries (UK,
IRL, I, P, F) in order to develop protocols for four certification categories: 1.Diag
nostic Mammography Unit, 2.Breast Assessment Centre, 3.Loco-regional Screen
ing Programme and 4.European Reference Centre for Screening. Performance
levels of equipment, radiographic and radiological staff, physics support servic
es, assessment facilities, pathology and epidemiology support are assessed at
the certification visits.
Conclusion: It is neither appropriate nor desirable for women in Europe to be
subject to haphazard standards of care when breast cancer is so prevalent and
causes such concern. Therefore, EUREF regards it as crucial that adherence to
a quality system receives tangible and demonstrable recognition by way of certi
fication.
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8-0381 14:00

MR-guided thermoablation of uterine fibroids with high frequency focused
ultrasound: Preliminary results with a new non-invasive method
SA Hengst, T. Ehrenstein, M. David, M. Bostanjoglo, C. Radke,
J.-w. Oestmann, R. Felix; Berlin/DE

8-0378 15:03

8-0379 15:12

Onyx: A new liquid embolic material for peripheral interventions:
Preliminary experience in aneurysm, pseudoaneurysm and pulmonary
arteriovenous malformation embolization
R.L. Vanninen, H.1. Manninen; Kuopio/FI

Results: Uterine artery embolisation was technically successful in all cases. In
all except 4 patients fibroids showed low signal on T2-wieghted images and 58%
reduction in volume of the dominant fibroid. Those 4 patients had prolonged fever
and pain therefore were readmitted 5-8 weeks after procedure and MRI was per
formed. One of them had no fibroid because of vaginal expulsion. 3 others had
increase signal intensity of fibroids on T2-weighted imaging. No abnormal gas or
fluid collection were found. 1-3 weeks after MRI all 3 patients passed fibroid.
Conclusion: Separated fibroid has high signal intensity on T2-weighted images.
MR examination allows differentiation of abscess and separated fibroids.

Purpose: A new liquid embolic system, Onyx, seems to have great potential in
the endovascular management of spinal cord and brain AVMs because of its
non-adhesive nature and properties that make it more predictable to use than
other currently available liquid agents. This presentation documents our prelimi
nary experience of this novel agent in the endovascular occlusion of two periph
eral aneurysms, two peripheral pseudoaneurysms and a pulmonary AVM.
Materials and Methods: The Onyx liquid embolic system (Micro Therapeutics,
Inc, Irvine, CA) consists of an ethylene vinyl alcohoi copolymer dissolved in an
hydrous dimethyl sulfoxide (DMSO). Five patients (F/M, 2/3, mean age 68 years)
undergoing peripheral embolization procedures were treated with Onyx. The in
dications were retroperitoneal hematoma caused by a renal pseudoaneurysm
(one spontaneus, one iatrogenic), symptomatic giant thoracic aneurysm in a col
lateral artery of aortic coarctation, a large fusiform internal iliac artery aneurysm
associated with intestinal bleeding and pulmonary AVM.ln three procedures Onyx
was combined with coils, and in two procedures temporary balloon occlusion
was applied to prohibit distal embolization. Particular attention was taken to de
liver DMSO slowly in order to avoid untoward angiographic or pathological changes
and to avoid distal embolization.
Results: All embolization procedures were successful. No untoward angiographic
or pathological changes, or other complications were encountered, but the pa
tient with a giant thoracic collateral aneurysm needed medication for local pain.
Conclusion: Besides its well established neuro-interventional indications, Onyx
seems to be suitable for the embolization of small and large peripheral aneu
rysms and pseudoaneurysms, as well as pulmonary AVMs.

Purpose: Uterine myomas are a very common finding with an incidence of 25
30%. Standard procedure in the treatment of symptomatic myomas is surgical
myomectomy, yet there is increasing demand for less invasive therapeutic op
tions. A completely non-invasive therapeutic modality, the MR-guided thermoab
lation of uterine fibroids with high frequency focused ultrasound (HIFUS) is
evaluated with respect to safety and feasibility within the constraints of a phase II
study.
Materials and Methods: As part of a prospective multicenter study 11 pre- and
perimenopausal woman with a significantly enlarged uterus due to myomas were
included in the study. Initially the diagnosis was verified by MR, a potential ac
cess route was determined and large areas of necrosis were excluded. Then
HIFUS-treatment was performed under MR-guidance as an outpatient procedure.
3-5 days after therapy the perfusion defect of the treated tumor volume was de
termined by contrast enhanced MR.Within 30 days of HIFUS-therapy all patients
had their uterus excised and examined pathologically.
Result: The treatment was completed as planned in 9 out of 11 patients. In gen
eral treatment was well tolerated, no major side effects were experienced. The
resulting necrosis, as determined from the pathologic specimen was on average
three times the size of the treated volume within the myoma. In no case was
necrosis was detected outside the myoma.
Conclusion: MRgHIFUS is a reliable,safe and effective noninvasive alternative
in treatment of uterine myomas. Currently a phase III study is being performed to
verify the effectivness of the modality in terms of symptom control.
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8-0382 14:09

Clinical predictors of malignancy in symptomatic patients undergoing
mammography
P.A. McCarthy, G. Nimhaille, A. Larke; Galway/IE

Purpose: The aims of the study were a) to evaluate the demograp hics of a large
cohort of patients attending a symptomatic breast clinic , b) to evaluate symp
toms. signs and histor ical features of breast disease, c) to correlate these groups
of findings with mammographic and histologica l findings so as to develop a risk
matrix for the development of breast cancer and d) to compare the findin gs with
the literature from a screened population.
Materi als and Methods: 1963 consecutive symptomatic patients attending the
breast clin ic at UCH Galway and presenting for mammography were included in
the study. The study period extended from January 2001 to March 2002. The
patients' clinical data, mammographic, surgical and histologic findings were re
viewed.
Results: 49 cancers (24.9 per 1000) were detected , as opposed to 7-8 per 1000
screened patients in most series. The positive predicit ive values for cancer in
various clinical settings were as follows: mastalgia 0.18, breast tenderness 0.03,
nipple inversion 0.05, skin abnormality 0.08, and mass 0.08. One important fea
ture was a family history (34% of cancer patients), in whom the cancers occurred
at a significantly younger age than in the group as a whole.
Discussion : It is not surprising that such a significant difference is found in the
rate of cancers found in a symptomatic group by comparison with a screened
group, however the very low level of specific ity of clinical findings gives further
support for the urgent need to extend the National Screening Programme to the
rest of Ireland.

8-0383 14:18

Organizational strategy to reduce surgical consultations and costs in the
diagnostic process of breast pathology:The role of rad iology departments
M. Torres"', M. Acebal' , R. Huiz-Cruces' , I. Rodrigo' , E. Gala' , I. Perez de
Vargas' ; 'MaJaga/ES, 2Seville/ES

Purpose: The diagnostic process of patients referred for signs/symptoms of breast
pathology requires several surgical consultat ions and diagnostic test appoint
ments.We developed an organizationa l strategy by coordination of primary care
with departments of radiology and pathology to reduce surgical consultations
and costs previously required for management decision making.
Materials and Methods: Clinical information of patients was submitted directly
from primary care to the department of radiology previously to surgical consulta
tion . The documents were revised in order to assign a priority and an appoint
ment in the radiology department according to age, family history and clinical
suspicion. Once in radiology, all diagnostic tests were performed by the same
radiologist who was responsible of the radio-pathologic diagnostic process. Pa
tients who required surgery were submitted for surgical consultation. Normal and
low suspicion findings returned to primary care. We analyzed the impact of this
strategy in 9188patients.Reduction of surgical consultations and economic costs
were calculated by comparing actual results with a theoret ical scenario if all pa
tients were referred for surgical consultatio n. Cost estimations were carried out
applying costs published by the Andalusian health service for three hospital cat
egories.
Results: A total of 15781 surgical consultatio ns were avoided (85.88% of theo
retical scenario), with a median of 1.72 surgical consultations avoided per pa
tient. Reduction of costs oscillated between 594012.18 € (64.65 € per patient)
and 333218.58 € (36.27 € per patient) by simulation for different hospital cate
gories.
Conclusion: Radiology departm ents play an important role in the development
of new strategi es to improve patient care with demonstrated impact in economic
and managerial issues.

8-0384 14:27

Radiology reporting by radiographers in a rapid access symptomatic breast
unit
T.H. Boyce, D. Kasir, D. Ward, K. Nithsdale, J. Psaila; Doncast er/UK

Purpose: Referrals to rapid access breast units have increased and more clinic
time is necessary to cope with this demand and maintain satisfactory palient
throughput. Often a shortage of suitably skilled radiolog ists may prohibit these
targets. We propose that extension of the radiographers' role may provide a solu
tion.We have evaluated the accuracy of radiographer reporting in a busy sympto
matic breast assessment clinic .

Materials and Methods: Radiographers were train ed in mammography report
ing and breast ultrasound through an accredited course. They provided an im
aging service to all patients attending designated clinics.Their findings were then
validated by consultant radiologists with a specia l Interest in breast Imaging. If a
need for image guided biopsy was identified, patients were recalled for the pro
cedure within one week.
Results: For 502 patients, the radiographer report s were compared to the final
histopathology results as the gold standard investigation and to radiologist re
port ing. 35 patients had a malignant outcome, of which 3 were classified as be
nign/normal by both radiographer and radiologist assessment . Sensitivity of
radiographer reported mammography was 91%, specificity 93% and accuracy
93%.Ultrasound performed by radiographers had a sensitivity of 96%, specificity
of 92% and accuracy of 93%. Of 467 benign outcomes, the radiographers classi
fied 6 as malignanVprobably malignant, only one of these was regarded as be
nign on radiologist review.
Conclusion: Appropriat ely trained radiographers can provide accurate prelimi
nary reports of breast imaging. This can contribute to meeting the need tor in
creased service provision without compromising patient care.With suitable patient
selection, the need for repeat investigation can be minimised.

8-0385 14:36

Paget 's disease 01 the breast: Findings at MR imaging and histopathological
correlation
K.A. fuj ' , K. Kinkel' , H.M. BoneI' , RA Steiner' , N.M. Hylton' ; 'Ghur/GH.
2Geneval GH, ' Berne/GH, ' San Francisco, GAlUS

Purpose: The purpose of this article is to describe MR imaging findings in pa
tients with Paget's disease of the breast and to assess the sensiti vity 01 MR im
aging to detect associated invasive breast cancer and particularly DCIS.
Materials and Methods: Six patients with biopsy proven Paget's disease of the
nipple underwent pre-operative mammography and MR imaging of the breast in
order to evaluate underlying breast cancer. All patients underwent subsequent
surgery.The patient's charts and imaging studies were retrospectively reviewed.
Imaging findings were correlated to results of histopathology
Results: Mammography was reported normal in five of six patients. Paget's dis
ease corresponded to abnormal nipple enhancement within an ill-defined thick
ened nipple-areolar complex on MR imaging in five of six patients . One patient
with microcalcifica tions on mammography demonstrated clumped regional en
hancement with washout enhancement pattern on MR mammography in the same
area and was diagnosed with DCIS at histopathology. In one patient with a nor
mal mammogram, MR mammography detected a linear branching enhancement
pattern, correspo nding 10 DCIS at histopathology.
Conclusion: In patients with Paget's disease of the breast, MR imaging demon
strates an ill-defined thickened areolar complex. Underlying DCIS demonstrates
abnormal enhancement characteristics. Breast MR imaging might impact the pre
operative evaluation of Paget's disease of the nipple and might therefore gUide
further treatment decisions.

8-0386 14:45

Radiolog ical-pathological correlation 01 subareolar sclerosing duct
hyperplasia of the breast
M. Monzon. F. Tresserra. J. Ares. B. Ubeda, R. Bamos. P. Grases. A. Palacio;
Barcelona/ES

Purpose: Subareolar sclerosing duct hyperplasia is a c1inico-pathologic entity
showing similar features to nipple adenoma but localized in the subareolar area
and without nipple involvement. Sometimes it can be confused clinically and radi
ologically with a malignant lesion.
Materials and Methods: Clinical, radiologic, ultrasonographic, cytologic and
pathologic findings 01 eight cases of subareolar scle rosing duct hyperplasia di
agnosed between 1995-2001 were reviewed.
Results: Mean age of patients was 47 years, ranging from 41-52 years. Five
lesions were in the left breast and three in the right. Bloody nipple discharge and
skin retraction were the most frequent signs of the disease.Mammography showed
a pseudonodular image in three cases, a retroareolar high density in two and one
patient showed an area with architectural distortion highly suspicious of malig
nancy.Mammography in one case was normal. Mammography could not be done
in one case because of pregnancy. Ultrasound demonstrated a nodular pattern in
four cases. a cystic pattern in two. breast tissue's plaque in one and an architec
tural distortion in the last one. Papillomatosis was the most frequent pathologic
pattern. Sclerosing and adenos ic patterns were infrequent but both accounted
for a pre-surgical diagnosis of malignancy.
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Conclusion: Subareolar sclerosing duct hyperplasia is a distinct clinicopatho
logic ent ity from nipple adenoma than can be clin ically, radiologically or cytolog
ically confused with breast cancer.

8-0387 14:54

Mucin producing breast carcinoma: Mammographic, US and MRI features
with pathological correlation
A.~, M. Sent is, L. Tortajada, M. Oses, M. Villajos, X. Andreu, A. Saez ;
SabadelllES

Purpose: To describe the radiologic appearance of mucin producing carcinomas
of the breast at mammography, ultrasound (US) and MRI and to correlate these
findings with the histopathological features of these tumors.
Materials and Methods: After retrospective review of 1436 breast carcinomas
diagnosed between January 1989 and August 2002 we identified 49 women (3.4%)
with pure (40 .8%) or mixed (59.2%) mucin producing breast carcinomas. The
clinical, mammographic (n=43), US (n=24) and MRI (n=34) findings were corre
lated with the histopathological results.
Results: The commonest mammographic appearance was a poorly defined
(79.1 %) , high density (85.4%) mass which could contain calcifications (16.3 %) .
A well def ined mass was seen in 11.6% of cases. Arch itectural distortion (4.65%)
and suspicious calcifications with no mass (0%) were rarely or never seen.
In most cases US showed a sol id hypoechoic lesion (58 .3%) with ill-defined mar
gins (58 .3%). At MRlthe lesions normally (88 .2%) showed high signal intensity
with respect to the adjacent glandular tissue on T2-weighted TSE images and
early, mar ked enhancement (91.2%) after cont rast administration. In two cases
(5.9%) no enhancement was seen within the tumor area . All showed ill-defined
margins on morphologic evaluation.
Conclusion: Mucin producing breast carcinomas can simulate benign lesions in
conventional modalities. Although they show high signal intensity on T2-weight
ed pulse MRI sequences , due to intratumoral mucin, the combined evaluation of
morphology and kinetics enables their correct diagnosis as malignant lesions.
Integration of all modalities is essential due to overlap between benign and ma
lignant lesions.

8-0388 15:03

Apocrine infiltrating ductal carcinoma 01 the breast: Review of 33 cases
R.~, A. Alonso, M. Ferrer, H. Cuellar, S. Gispert, M. Romera ;
Barcelona/ES

MR were matched with pathology on a 9-region map for multifocality (> 1 focus in
the same region or in contiguous rogions) and multicentricity (non-contiguous
regions involved) .
ReSUlts: Excluding one breast with atypical hyperplasia, pathology revealed 52
monofocal, 29 multifocal, and 18 multicentric cancers, with a total of 188 malig
nant foci. XM detected 124 and missed 64 foci , MR 152 and 36, respectively,
giving a sensitivity of 66% (124/188) for XM and of81 % (152/188) for MR . In the
T breasts, sensitivity was 75% (56n5) for XM and 80% (60n5) for MR, in the M
breasts 61% (37/61) and 89% (54/61) , and in the 0 breasts 60% (31/52) and
73% (38/52), respectively. XM had 40 and MR 70 false positives.
Conclusion: Pre-surgical MR examinat ion should be performed in pat ients with
M or 0 breasts, where XM sensitivity is 60-61 % versus 73-89 % of MR. A higher
number of false positives that requires MR guided biopsies counterbalances this
advantage of MR.

8-0390 15:21

Breast cancer and gynecological malignant tumours: Results dynamic
monitoring of women with breast cancer
V.B. Myakinkov; Kherson/UA

Purpose: There are contradictory data on the rate of origin of gynecological
malignant tumours (GMT) of women with a breast cancer (BC) .There is also no
unequivocal approach to the dynamic monitoring of those patients.
Materials and Methods: Results of examination of 3664 women with BC had
been analyzed. During 5 years follow ing the operation 1539 (42%) women were
being observed; 6-10 years 1026 (28%) ; 11-15 years 733 (20%) ; over 15 years
366 (10%). Sonography, hysterosalpingography, CT, MRI were carried out.
Results: GMT was revealed in 36 women (1%) : endometrial carc inoma 53% of
cases; cervical carcinoma 25%; ovarian carcinoma 22%. During 5 years after
operat ion 39% of GMT were revealed; 6-10 years 39%; 11-15 years 11%; over 15
years 11%. Influence of age, when BC was detected, on the rate of GMT devel
opment is the following : before the age of 345% of cases; age 35-44 is 28%; age
45-54 is 39%; age 55-64 is 14%; 65 years and older is 14%. Frequency of GMT
revealing is 1.1% if BC has been detected before the age of 34; age 35-44 is
1.5%; age 45-54 is 1.4%; age 55-64 is 0.5%; 65 and older is 0.6%.
Conclusion: Rate of GMT revealing of women with BC exceeds the morbidity of
women 's population at the region by 21 limes. The highest percent of develop
ment is endometrial carcinoma. The highest rate of GMT revealing was being
observed when the BC was detected at the age of 35-54 years . Sonography and
MRI were recommended as prevailed methods of GMT diagnostic.

Assessment of pulmonary hypertension in experimental animals using
high-resolution MR flow measurements
N.D. Abolmaali ' , U. Seitz ' , D. RadeloW, M. Kock', V. Hietschold' ,T.J. Vogl' ;
,Walldorf/DE, 2Frankfurt a. Main /DE, ' Dresden/DE

Purpose: The present study aimed to investigate MR-based measurements of
blood flow (MRvenc) with regard to pressure within the pulmonary artery.
Methods and Materials: Seven domestic pigs were instrumented such that meas
urement of the pressure (IPM) in the main pulmonary artery was poss ible . Pul
monary hypertension was induced by intravenous application of increasing
amounts of Thromboxan A2 (TxnA2; 0.075-0.1-0.125 IJg/kgBW/min). IPM and
MR-f1ow-measurements (MRvenc) were performed before , during, and allercon
tinuous TxnA2-infusion. MRvenc measures were performed in a 1.5T-system
(Magnetom Sonata) using an unsegmented phase-contrast flash-sequence with
high temporal resolution (TRITE 9.5/2.4) which was acquired perpendicularly to
the main pulmonary artery. In each pig five measurements with different pulmo
nary pressure levels were acquired. Using ARGUS-software both absolute and
relative acceleration times (ATa, ATr), and maximum flow velocities (MFV) were
computed. In addition, the linear combination (LC) of ATa and MFV, and ATrand
MFV, respectively, were correlated to IPM.

Purpose: To study the differential points , if present, in apocrine infiltrating ductal
carcinomas of the breast and to review their characteristics in our experience.
Materials and Methods: We review the biopsies done in our institution, H.G .U.
Vall d'Hebr6n, in the last 10 years to find out how many apocrine infiltrating duc
tal carcinomas were diagnosed among 2706 lesions sampled by core-biopsy and
review the imaging findings as well as the clinical presentation to establish the
differential aspects concerning this rare condition.
Results: A total of 2706 core biopsies were reviewed , resultinq in 1309 malig
nant cond itions . 1082 were classified as infiltrating ductal carc inomas, 33 of them
classified as apocrine type (2.5% of malignant lesions and 3% 01ductal carcino
mas in our series) . The most common radiological presentation 63.6 % (21/33)
was a nodule, while only 24.2% (8/33) had associated microcalcifications. 45.4 %
(15/33 ) of the lesions were palpable at the time of presentation. Only 2 of 33 were
underdiagnosed by core biopsy samp ling.
Conclusion: Apocrine is an unusual variety of infiltrating ductal carcinoma com
monly presenting as a solitary nodule, clin ically the lesions were either palpable
or not. This condition can easily be diagnosed by means of large needle core
biopsy sampling.

8-0389 15:12

Detection 01 multiple breast cancer foci In transparent, mixed, or dense
breasts: X-ray mammography and Gd-enhanced MR: A multicenter trial
p. Panizza' , F. Sardanell i', G.M. Giuseppetti ", G. Simonetti ", V. Lattanzio",
A. Del Maschio' ; 'Milan/IT, 2Ancona/l T,3Rome/l T,4Bari/IT

Purpose: To compare X-ray mammography (XM) and MR in detecting multiple
breast cancer foci according to the transparent (T) , mixed (M), or dense (D) pat
tern .
Materials and Methods: Ninety-one patients (58.6± 16.1 yrs.) having monolater
al (82) or bilateral (9) mastectomy, enrolled by 18 Centres, underwent both XM
and MR examination (standard dynamic technique with 0.1 mmol/kg of Gadoter
idol , Prohance, Bracco, Italy). Pathologic examination covered the whole excised
breast. The XMs were classified as T, M, or D. All the suspicious lesions at XM or
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Results: LC of ATa and MFV correlated highly with IPM (IPM =MFV+1.40xATa;
r=0.93). While the coefficients of correl ation between MFV and LC of ATr and
MFV was only slightly lower (IPM=MFV+3.90xATr; r=0.90) , the coefficient of cor
relation of ATa and IPM was found to be comparatively high (r=0.88).
Conclusions: Results from the present investigation sugg est that invasive pres
sure measurements are highly correlated with MR-based flow-measurements
obtained at high temporal resolution. Thus, it appears to be possible to non-inva
sively assess the pressure of the pulmonary artery using MR imaging, e.g, in
pat ients with card iac anomalies.

8-0392 14:09

MR flow measurements in the main pulmonary artery: Normal values
N.D. Abolmaali' , U. Seitz", J. Schmitt", P. Feist2,H. Schm idt", T.J. Vogl2;
' WafldortlDE, ' Frankfurt a. Main/DE

Purpose: While anatomy of patients with cardiac anomalies is routinely visual
ised , flow quantification , especially of the pulmonary artery, is rarely applied.
This investigation was done to collect normal values of the pulmonary circulation
with a focus on the est imation of pressure.
Methods and Materials: 97 anamnestic healthy subjects at an age of 5 to 35
years (median:12y,sd:7y) were randomly selected to participate in this study. Flow
measurements were performed in a 1.5T-system (MagnetomSonata) using an
unsegmented phase-contrast flash-sequence with high temporal resolution (TRrrE
9.5/2.4) which was acquired perpendicular to the main pulmonary artery. Heart
rate dependent, 40 to 88 phases were obtained and analysed by applying the
ARGUS-software. Besides the automatically computed parameters (peak
velocity(PV), f1ow-velocity(FV), mean f1ow(F)further values were calculated which
correlate to the pulmonary pressure: the distensibility(D) of the vessel wall , the
relative and absolute acceleration time (AT), and, using the simplified Bernoulli
equation, the pressure gradients (PG).
Results: While the heart-rate varied between 56 and 127 beats per minute the
mean relative AT was comparatively constant at 19.4% of the cardiac cycle (12 .9
30 .5%, sd:2 .3) . The mean absolute AT was 141.3 ms (102.0-202.0, sd:22.6).
Further values were D:68.2% (32 .8-158.4%, sd :26 .9) ; PV: 89.4 crn/s (65 .8
137.7 cm/s , sd :15 .9); FV: 60.5 cm/s (37.6- 100.5 crn/s , sd :14 .6); F: 317 .3 mils
(141.9-615.9 mils , sd :84 .8) ; PG: 3.3 mmHg (1.7-7 .6 mmHg , sd:1.2) .
Conclusion: Despite the relatively low number of subjects included so far , some
clear tendencies are recognisable. One important result is , that normal values
established by Doppler-ultrasound are not always the same as normal values in
MAl. The absolute and relative AT might correlate to pulmonary pressure.

8-0393 14:18

Time-resolved three-dimensional blood flow in the heart assessed by
magnetic resonance imaging
G. Aeiter' , U. Reiter' , P. l.yszcz", R. RienmOlier ' . H. Machler' , M. Perthel',
M. link' , A. Waltersdorfer' , W. Laas ' ; ' Graz/AT,'Warsaw/PL , 3Bad
Bevensen/DE

Purpose: Evaluation of a magnetic resonan ce (MA) imaging based , time-resolved
measurement method of the three-dimen sional blood flow in the heart.
Materials and Methods: 4 healthy human volunteers and 8 sheep (all anesthe
tized , 4 with artificial mitral valve prostheses) were investigated in MA (1.5T field
strength, 40mT/m gradients. 200mT/m/ms max imum slew rate) . Employing flow
quantification with phase contrast methods (velocity encoding 75-130 cm/s , slice
thickness 5 mm , pixel size 2.5-3.0 x 2.5 mm and TArrE = 36/2 .7 ms for humans
and TArrE = 25/3 .3 ms for sheep) discretized, time-resolved 3-dimensional ve
locity fields of blood within the heart and the aorta were measured. Their recon
struction as well as their visualization as color-encoded vector fields, projected
on corresponding cine images were performed computer-assisted.
Results: Whereas blood flow peak velocities at the valves and in the aorta varied
for healthy huma ns, for normal sheep and for operated sheep as well , character
istic blood flow patterns, as for example the direction of aortic outflow (blood
veloc ities were directed towards the aorta) and mitral inflow (blood flowed through
the mitral valve dire cted apicall y with high veloci ties across the whole mitral valve
orifice) or vorte x formation in the later diastole, were found for the healthy human
volunteers and the normal sheep . Deviati ons from the characteristic, normal blood
flow patters could be observed in the sheep with art ificial mitral valves depending
on the prosthesis' orientation.
Conclusion: The presented method appears robust and sensitive in the determi
nation of blood flow patterns in the heart and promising to enlarge know ledge
about flow based cardiac dysfunctions.

8-0394 14:27

Assessment of patients with atrial septal defect: Comparison of magnetic
resonance imaging, heart catheterization and transesophageal
echocardlography
A. Maks jmovic ', T. Dill', T. Neumann', O. Ekinci 2, R. Brandt", M. Weber' ,
C. Harnm s; ' BelgradeIYU, ' Bad Nauheim/DE

Introduction: The defect diameter, shunt volume and size of right atr ium (AA )
and right ventricle (AV) are essential data for planning transcatheter closure of
an atrial septal defect (ASD). Although , heart catheterization (He) and trans
esophageal echocardiography (TEE) have been widely accepted in these pa
tients, magnetic resonance imaging (MAl) may play an important role in
pre-procedural evaluation of these patients.Therefore, diagnostic value of MAl in
the evaluation of size defe ct , shunt volume and AV diameters in comparison to
HC and TEE was assessed,
Patients and Methods: 60 patients, male 30% (18/60), age 44,3±15,7 (range
15-74 years) with an ASD II were enrolled. They underwent TEE , HC and MRI.
On MRI Op/Os was calculated and compared to the HC Op/Os ratio . Defect size
measurements of different techniques were compared.
Results: Op/Os ratio on baseline between MRI and HC correlated well (r=0 .65 ,
p < 0.01) . Defect size on MRI was 15.3±7.4 mm (range 3-30 mm) , on TEE
14.3±4.9 mm (range 4-24 mrn), and the balloon stretched diameter on HC was
23 .4±4 .2 mm (range 14-32 mm). Correlation between defect size as on MAl vs
TEE was (r=0 .67 , p < 0.01) , MAl vs HC (r=O.77, p < 0.01 ), respectively. Linear
regression equation for prediction the defect size on heart catheterization based
on MRI is as follows (R=0.77, A2=0.59, F=38 .1, P < 0.01 ): y=14 .9 + 0.6 x MAl
defect size .
Conclusions: These data indicate that MAl allows complete non- invasive as
sessment of morphological and hemodynamic parameters in these patients with
out radiation and only minimal patient discomfort.

8-0395 14:36

Assessment of cardiac function by use of a test-bolus injection in CT
A.H. Mahnken', E. Klotz ' , A. Hennernuth", R. Koos ' , J.E. Wildberger' , G. Kohl',
A.W. GOnther ' , S. Schaller' ; ' Aachen/DE, ' Forchheim/DE

Purpose: To derive functional cardiac parameters like cardiac output (CO) from
a test-bolus injection.
Methods and Material: A software tool was developed to analyze the time -to
contrast enhancement curve ot a test -bolu s injection . After a gamma variate fit of
the curve time-to-peak and time -to -enhancement were determined.The cardiac
output can be determined from integration of this time-to-contrast enhancement
curve using the Stewart-Hamilton equation. In 18 patients (10 male, 8 female ,
mean age 56 ± 4.6 years) the data of a standardized test-bolus injection prior to
a MSCT examination of the heart was analyzed. The results were compared to
the CO and the ejection fraction (EF) calculated from a retrospectively ECG
gated MSCT of the heart using the ARGUS Software (Siemens, Forchheim, Ger
many) .
Results: The mean CO determined by use of a test bolus injection was 5.91 ±

0,99 I. Utilizing MSCT of the heart a mean CO of 5,84 ± 0.88 I was measured.
Between both techniques an excellent correlation was found (Pearson 's correla
tion coefficient P=0,89). Furthermore, a statistically significant correlation be
tween EF and lime to peak (P=O,75 ) as well as EF and time to maximum
enhancement (0,77) was observed.
Conclusion: A test-bolus injec tion not only allows for the determination of the
circulation time, but for assessment of the CO as well as the estimation of the EF.
Cardiac function can be assessed as adjunct after test-bolus injection.

8-0396 14:45

Single breath-hold MR analysis of cardiac function: Real-time steady state
free precession techniques with improved temporal resolution using
Integrated parallel acquisition techniques
B.J. Wintersperger, K. Nikolaou, S.O. Schonberg, O. MOhling, O. Dietrich,
A. Hube r, M.F. Reiser; Munich/DE

Purpose: To compare single breath-hold real-time multislice card iac function
analysis with and without integrated parallel image acquisition techn iques (IPAT)
to standard segmented single slice TrueFISP and real-time multislice acquisition
strategies.
Material and Methods: 16 patients with known or suspected cardiac diseases
underwent cardiac MR imag ing on a 1.5T whole body scanner (Magnetom Sona
ta; Siemens) equipped with a dedicated 12-element array coil system for signal
reception . Heal-time TrueFISP CINE imaging was performed with acquisition of
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8-11 slices in short axis orientation covering the left ventricle (LV) in a single
breath-hold with a matrix size of 60x128. Data sampling was performed with and
without IPAT (GPAPPA; Factor: x2). LV functional parameters (ESV, EDV, EF)
were evaluated for both techniques and compared to segmented single-slice True
FISP as standard of reference.
Results: IPATreal-time imaging allowed a significant higher temporal resolution
than non-l PAT real-time technique (48 msec vs. 71 msec). Aeal-time TrueFISP
with IPAT showed excellent correlation of ESV and EF (0.99; P < 0.001) com
pared to segmented TrueFISP without sign ificant differences. On the other hand
side , real-t ime TrueFISP with lower temporal resolution (71 msec, no IPAT) sig
nificantly overestimated ESV (76±37 ml vs. 70±32 ml; P < 0.001 ) lead ing to an
underestimation of EF (44±10% vs. 50±10%; P < 0.001).
Conclusion: Parallel imaging techniques allow for improvement of temporal res
olut ion in single breath-hold real-time SSPF funct ional cardiac analysis. This re
sults in more accurate assessment of global cardiac functional parameters. This
might be of major benefit especially in stress imaging. However the accuracy in
assessment of regional wall motion has still to be determined.

8-0397 14:54

Left ventricular functional studies using cine MRI with parallel imaging:
Effects of temporal resolution on measurement accuracy
A. Aoussakis' , I. Seimenis", P. Baras ", J . Andreou' , P.G. Danias' ;
'MaroussiIGR,2Ho/argosIGR

Purpose: To establish the diagnostically acceptable temporal resolution (i.e .
number of phases per cardiac cycle) for left vent icular (LV) functional studies with
cine MAl, using a parallel imag ing technique (SENSE) and maintaining short
breath -hold duration.
Materials and Methods: Ten adult volunteers (age 26-67,7 men) were imaged
at 1.5 T using a 5-element phased array cardiac coil. A multi-slice , multiple breath
hold , balanced FFE sequence (TA=3.9 ms, TE=1.96 ms) was used to cover the
entire LV along the short axis , with contiguous 8 mm slices. Acquisitions were
performed with 20, 17, 14, 11 and 8 phases per cardiac cycle and LV volumes,
mass and ejection fraction (EF) were calculated. For acquisitions with 17, 14, 11
and 8 phases, we calculated differences (Delta) from the 20-phase acquisition,
for all the parameters studied. One-way Analys is of Variance was used to assess
inter-group differences and Fischer's test was used for post-hoc comparisons.
ReSUlts: Scan durat ion per breath-hold, adjusted for a 60 beats/min heart rate,
ranged from 3.9 sec to 9.6 sec (20 phase acqu isition) . There were significant
differences (p < 0.05) in the mean Delta EDV for the 8 and 11-phase acquisi
tions .There was also significant difference (p < 0.05) in mean Delta EF for the 8
phase acquisition. For the 14- and 17-phase acqu isitions mean Delta values were
not significant for any of the parameters studied.
Conclusions: Fourteen phases per cardiac cycle are adequate to maintain ac
curacy of measurement of LV volumes and mass. Parallel imaging techniques
(SENSE) can help maintain breath-hold duration to very acceptable levels.

8-0398 15:03

Cine and velocity encoded cine MR imaging In the assessment of left
ventricular function and systolic reserve in patients with dilated
cardiomyopathy
p. SiDola" H. Mann inen' , H.J. Aronen", K. Lauerma' , S. Karkkainen' ,
J . Kuusistc' , K. Peuhkurinen ' : 'KuopioiF/, 2He/sinkiIF/

Purpose: Impaired left venricular (LV) systolic reserve is assosiated with poor
prognosis in patien ts with idiopathic dilated cardiomyopathy (IDCM) . The pur
pose of the current study was to evaluate LV systolic function and its reserve
using magn etic resonance (MA) imaging in patients with IDCM.
Materials and Methods: Cine MA imaging of LV and a velocity encoded cine
(VEC) MA imaging at the level of ascending aorta at rest were performed in 20
patients with IDCM and in 17 control subjects. To assess LV systolic reserve,
VEC MR imaging during incremental dobutamine infusion with max imal dose of
15 14g/kg/min was performed in 12 patients with IDCM .
Results: LV end-diastolic volume was larger and ejection fraction was lower in
patients with IDCM than in control subjects (223 ml ± 97 vs 146 ml ± 25 ; P=.002
and 34% ± 13 vs 61% ± 7, P < .001, respectively ). Blood flow acceleration and
cardiac output were lower in IDCM patients than in control subjects (3.1 mls ± 1.7
vs 5.1 mls ± 1.0; P=.002 and 3.8l1min ± 0.7 vs 4.5 llmin ± 1.0; P=.029). The mean
cardiac output reserve in patients with IDeM was 1.5 ± 0.3 (range 0.9 - 2.0). In
three of the 12 patients (25%) with IDCM , cardiac output increased less than
30% during maximal dobutamine infusion.
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Conclusion: VEC MA imaging during dobutamine-stress is a feasible method in
assessing LV systolic reserve. Combined cine MA and VEC MA imaging offers a
potential tool for prognostic evaluat ion of IDCM patients.

8-0399 15:12

Parallel acquisition techniques in cardiac cine MRI with TrueFISP: Image
quality, noise, and artifacts
P. Hunold ' , S. Maderwald2, M.E. Ladd ' , EM . Vogt ' , J.F. Debatin' ,
J. Barkhausen' ; ' EssenlDE, 2BochumiDE

Purpose: To compare image quality, noise, and artifacts of the conventional re
construction with two different parallel acquisition (PAT) reconstruction algorithms
for a TrueFISP cine sequence.
Materials and Methods: 8 CAD patients and 8 volunteers underwent cardiac
MRI (1.5T, Magnetom Sonata, Siemens) with a TrueFISP sequence (TA 3.0 ms,
TE 1.5 ms, FA 60°, matrix 208x256, slice thickness 8 mm). Scans were performed
in long-axis and short-axis orientations without PAT (noPAT) and with GRAPPA
and mSENSE reconstruction (acceleration factor 2; auto-calibration mode with
30 reference lines). A conventional Spine array and a Body Flex array coil were
used. Using PAT, acquisition time was reduced while maintaining all other param
eters.Overall image quality, noise , and artifacts were classified on a 4-point qua lity
scale (1 = very good ; 4 = poor) blinded to the emp loyed technique. Addit ionally,
noise expressed as the standard deviation of signal intensity with in the myocar
dium as well as signal-to-noise ratio (SNA) were measured.
Results: By using PATfactor 2, acqu isition time was reduced by 39"10. PATimag
es (GAAPPA and mSENSE) conta ined more noise than noPAT (mean qual ity
score 2.8, 2.8, and 2.0, respectively) . SNR was reduced by 27% and 40% for
GAAPPA and mSENSE. mSENSE showed more art ifacts than GAAPPA, noPAT
did not provide any reconstruction ar tifacts (mean quality score 1.8, 1.3, and
1.0).
Conclusion: PATcan reduce acquisition time while maintaining spatial and tem
poral resolution in cardiac cine MAl with TrueFISP at the cost of a decrease in
SNR and more artifacts. The GAAPPA algorithm was more robust than mSENSE.

8-0400 15:21

Comparison between myocardial blush grade and MRI myocardial perfusion
after successful percutaneous coronary intervention (PCI) in acute
myocardial Infarction (AMI)
P. Hoffmann, G. Anker , M. Brekke , S. Halvorsen, K.-H. Stensreth, M. S"kjer,
E. Sevik, N.-E. KJow;Os/oINO

Purpose: The purpose of the present study was to assess the relationship be
tween angiographically measured myocardial perfusion and perfusion MAl in
patients with AMI.
Methods: 24 patients with ST-elevation myocardial infarction and normal epicar
dial blood flow after successful PCI were included. Myocardial blush grade was
defined angiographically as poor (group I) or as good (group II). MRI of the heart
was performed after average 3 days (2 to 5 days). Each MAl examination includ
ed cine views of the left ventr icle, first pass perfusion and late enhan cement
study, Leakage of myocardial enzymes was recorded by serum creatinine kinase
(CK).
Results: There was a significant difference in the time from onset of Chest-pa in
to the revascularization, 238 ± 92 compared to 155 ± 64 minutes (p < 0,05), in
group I respectively group II. There was also a strong tendency for lowe r CK,
higher Ejection Fraction and a smaller infarction volume in group II compared to
group I. When data from group I and II were cumulated, there was a corr elation
between time to revascularization and the infarction size , and also between CK
and infarction size measured by MAl.
Conclusion: The present results indicate that MAl may be even more sensitive
than the angiographically blushing grade as a predictor of cardiac funct ion after
ST elevat ion AMI and successful PCi.



8-0403 14:18

3D rotational angiography of the transplant renal artery with an occlusion
technique
G. Hagen, A. Magnusson; UppsalaiSE

Purpose: Due to complicated anatomy a stenosis in a transplant renal artery is
often difficult to image with conventional DSA . 3D rotational angiography (3D
RA) is an excellent techn ique for imaging, and at the same time 3D-RA maintains

8-0401 14:00

High resolution multislice CT angiography of the kidney: An experimental
study in correlation to digital subtracted angiography
PJ . Hallscheidt, M. Thron , A. Shab, G.w. Kauffmann ; Heidelberg/DE

Purpose: To investigate in this ex vivo study the potential of multislice CT to
visualize intrarenal arteries in terms of spatial resolution in correlation to digital
subtraced angiography.
Methods and Materials: In 23 can ine kidney s a 4.0 french staight catheter was
superselectively placed in the renal artery and a multislice-CT in an ear ly arterial
phase with a slice thickness of 0.5 mm was performed. Measurement duration
was 40 s. The data was evaluated in MIP and 3D reconstruction. Resolu tion of
the images was compared to digital subtracted angiography, which was performed
after the CT scan.
Results: In reconstructed multislice CT images with isotropic resolution of 0.2 mm
all segment and subsepment arteries could be delineated up to the 6th level of
braching - numbe r of arteries delineated: mean 9 +/-3 - digital subtracted angiog
raphy up to the 10th level of branch ing arteries cou ld be delineated - number of
arteries delineated: mean 16 +/-4 .
Conclusion: Multislice CT allows similar spatial resolution with delineation of
subsegmental arterial branches as the digital subtracted angiography, but the 3D
data allows additionally the delineation of the segmental anatomy. With the next
generation of faster CT scanners, this method will be applicable in patients and
will be useful for planning of nephron sparing surgery.

8-0402 14:09

Experimental in-vivo validation of absolute renal blood flow quantification
by MRI and contrast media
X. Montet , M.K. Ivancevic. J. Belenger, M. Jorge-Costa, S. Pochon , F. Terrier,
J.-P. Vallee ; Geneva/CH

Purpose: To validate the quant ification of the absolute renal blood flow using
dynamic MRI and contrast media (CM) in an experimental model with renal ar
tery flow measurement with an ultrasonic flow probe.
Material and Method: After a laparotomy, an MR compatible ultrasound flow
probe , was placed around the left renal artery of 9 New-Zealand white rabbits.
Image acquisition was carried out on a 1.5T Eclipse MR system (Marconi, Cleve
land , OH) , using a fast gradient echo sequence. Absolute renal blood flow in
basa l state , after mechanical stenosis, dopami ne and angio tensin Ii infusion was
measured using dynamic MRI and CM , and correlated to the renal artery flow
measured inside the magnet with the US probe . MRI-derived renal blood flow
was calculated by the maximum upslope method, where RBF/volume is defined
as the ratio of the cortex contrast enhancement slope over the maximum of the
arterial input function determined in the aorta . Inflow effect was taken into ac
count in the signal intensity-to-CM concentration calibration.
Results: The MRI der ived blood flow was linearly correlated to the ultrasonic
time-of-flight flow probe.
An excellent correlation was found with the signal calibration (R = 0.8 ; P < 0.001) ,
but with out signal calibration, this correlation was lower (R = 0.48 ; P = 0.0123).
Conclusions: Using a flow sensitive calibration , a good correlation between the
MR der ived renal blood flow and renal artery blood flow measured by the flow
meter was found. This study demonstrates that absolute renal blood flow can be
quantified by MRI.

8-0404 14:27

Estimation of fractional renal blood flow by 99mTc-DMSA dynamic
scintigraphy
S. Beatovi c, E. Jaksic, I. Zagar, R. Han; Be/gradelYU

Purpose of our study was to evaluate whether kidney blood flow could be est i
mated by the analysis of the vascular transit of DMSA .
Methods and Materials: 58 subjects were investigated: 23 potential kidney do
nors (group A) , 18 healthy children (group B), 10 pat ients with a well-functioning
kidney graft (group C) and 7 patients with suspected acute rejection (group D).
Dynamic scintigraphy was performed 14 minutes after bolus of DMSA. Fractional
renal blood flow (RBF) was derived from the first-pass activity plateau, as the
ratio of the maximal slopes of the time/activity (TA) curve from kidney region and
TA curve from vascular region .
Results: Groups A and B showed physiogical RBF. In group A, mean values
were 18.28 for both kidneys and 9.14 for one kidney. In group B, mean values
were 20.83 (10.96 for one kidney) . RBF in group C was 13.99 . This was 53%
higher than one kidney RBF and 23% lower than globa l RBF in group A. RBF in
group 0 of 6.11 was 66.5% lower than in A (highly signifficant difference, p < .0001)
and 56% lower that in C (p < .005). Correlation between RBF and kidney lab
(BUN, creatinine (Cr), creatinine clearance (CCr) was signifficant: RBF/CCr r=0.9;
RBF/Cr r=·0 .73; RBF/BUN r=-0.70.
Conclusion: the estimation of fractional RBF is sensitive in quant ifying kidney
perfusion.The method gives physiological values of blood flow in healthy adults
and infants. Well functioning transplant could reoiovo a fraction of CO similar to
that delivered to two native kidneys. Flow to the rejecting allograft is markedly
reduced.

8-0405 14:36

Renal artery stenosis in patients with Impaired renal function detected with
MR angiography
6 . Smedby. B. Asberg, P. Eriksson ; Linkoping/SE

Introduction: Renal artery stenosis Is well known as a cause of hypertension
but may also be considered as a cause of renal failure .The aim of this study was
to test the feasibility of using MR ang iography to diagnose renal artery stenosis
in patients with impaired renal function.
Methods: Twenty patients with reduced renal function without known cause were
investigated in a 1.5 T scanner. The protocol included T2-weighted spin-echo
images, breath -hold 3-dimensional Gadolinium angiography with three dynam ic
phases and quantitative flow measurements in each renal artery and the abdom
inal aorta . The evaluation included fength and width of each kidney, renal arte ry
morphology, parenchymal contrast enhancement, and renal artery blood flow
(absolute and relative to the aortic flow ) as well as possible delay in the systolic
peak of the flow curve. Finally, a clinical diagnosis (normal, pathological or incon
clusive) was made, based on all these findings.
Results: Reliable flow measurements were obta ined in 15 patients. A patholog
ical diagnosis (renal artery stenosis likely) was made in 12 of the patients. The
absolute flow showed a negative correlation with serum creatinine (r=-0.70;
p < 0.01). Creati nine values tended to be higher in patients with visible renal ar
tery stenosis, with delayed contrast enhancement and with lower relative renal
arte ry flow. No relationsh ip was found between serum creatinine and renal di
mensions or the flow pattern over the cardiac cycle.
Conclusions: MR angiography, prov ldlnq both morphological and functional in
formation without nephrotoxic injections. may contribute in the diagnosis ot renal
artery stenosis in patients with impaired renal funct ion.

a practical approach to interventional procedures.The contrast load is however
rather high , and a techn ique with a lesser contrast load to reduce the risk of
transplant damage would be appreciated.
Methods and Materials: Ten patients were examined with 3D-RA with occlusion
technique and the result s were compared with conventional 3D-RA . A puncture
was pertormed in the contralateral groin , and with cross over techn ique an occlu
sion catheter was placed proximal of the origin of the transplant renal artery.
Results: To obtain images of good quality 70-80 ml of 400 mg I/ml contrast medi
um was needed by use of conventional 3D-RA. In combination with occlusion
catheter the contrast load could be reduced to 18-22 ml of 200 mg IIml to get
images of similar quality.
Conclusion: When performing 3D-RA of the transplanted renal artery, the con 
trast load can be reduced 75% by using an occlusion catheter.
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Clinical evaluation and restenosis rate In diabetic and non-diabetic patients
after percutaneous transluminal renal artery angloplasty and stenting
(PTRAS) for renal artery stenosis (RAS)
M.~, R. Quartagno, F. De Cobelli , S. Tedoldi, E. Angel i,
A. Del Maschio ; Milan/IT

Purpose: The aim of our study was to evaluate , at one year follow-up, the varia
tion of Mean Blood Pressure (MBP), Serum Creatinine levels (SC), Antihyper
tensive Drugs number (AD) , also dist inguishing for MBP and SC between non
diabet ic and diabetic patients. Restenosis Rate (RR) was also considered in both
groups .
Materials and Methods: 47 hypertensive patients with an atherosclerotic haemo
dynamically significant RAS (> 50%), were submilled to PTRAS. 55 RAS were
treated with a balloon-expandable stent (Ave, Palmaz).Variation of MBP (mmHg) ,
SC (mg/dl), AD (n) and RR (%) were evaluated. Before PTRAS, the following
values were founded: MBP=114.07±2.09, SC=1.24±0.07, AD=2.06±0.15 in the
total population; MBP=114.5±2.4, SC=1 .25±0.08, and MBP=110.33±4.02,
SC=1 .21±0.12, considering non-diabetic (n=27) and diabetic patients (n=20) ,
respectively. After PTRAS, RR (stenosis > 50%) was evaluated at 1,3,6,12 months
with Color Doppler (ATL-Philips HDI5000) .
Results: A statistically significant (p=0.001) reduction of MBP (105.20±1 .60) was
found with no significant differences between non-diabetic (105.3±1.9 ) and dia
betic (104.4±1 .7) patients. A statistically significant (p=0.05) increase of SC
(1.35±O.08) was found with significant difference between non-diabetic (1.29±0.09)
and diabetic (1.56±0.18) patients. A slight reduct ion of AD (1.91±0 .01) was ob
served . Considering the total population the RR was 29.78%, with marked differ
ence between non diabet ic (16.6%) and diabetic (50%) patients.
Conclusions: PTRAS can prodcue a reduction of MBP in hypertensive patients
but a relative stabilization of SC in non diabe tic patients only. After PTRAS, the
renal funct ion in diabetic patients worsens and they have a restenosis risk 3
times higher than non-diabetic patients.

8-0407 14:54

Is resistive Index still a good Doppler parameter for diagnosing acute
rejection of a renal transplanted patient?
B.K. fillls , S.H. Kim, M.-H. Moon , S.-Y. Yoo; Seoul/KR

Purpose: To assess the usefulness of resistive index on duplex Doppler ultra
sound in determining whether it can predict an acute rejection of a renal trans
planted patient, usually requirinq emergent medical treatment.
Materials and Methods: Fifty-seven duplex sonograms of 51 patients (M:F =
33:18, mean age = 35 years old) were performed prior to renal biopsy in patients
with renal transplant dysfunction and mean resistive index were obtained in the
interlobar or arcuate artery from upper to lower pole of transplanted kidney. We
compared resistive indices of acute rejection with those of other post-transplant
ed complications and calculated sensitivity, specificity and accuracy for acute
rejection optimized with use of resistive index = 0.7.
Results: Pathologic reports (n=57) revealed that were seventeen acute rejec
tions and forty other compl ications includ ing acute tubular necrosis, cyclosporin
toxicity etc . Resistive indices of acute rejection and other complications ranged
from 0.5 to 1 (mean = 0.73) and from 0.52 to 0.84 (mean = 0.67) .There were no
stat ist ical differences in the resistive indices for acute rejections versus other
complications . The sensitivity, specifi city and accuracy for predicting the acute
rejection were 65%,60% and 61%.
Conclusion: The resistive index on duplex ultrasound is not an effective param 
eter predicting acute rejection or different iating it from other complications occur
ring from renal transplantation.

8-0408 15:03

Quantitative assessment of kidney function by absolute uptake of 99mTc
DMSA
S. Beatovic, E. Jaksic, I. Zagar, R. Han; BelgradelYU

DMSA, static renal imaging agent , provides quantitative information on renal func
tion by estimation of its absolute uptake (AA) .
Purpose: Firs\: to determine normal values for AA in adults and infants; second :
To evaluate validity of AA at different levels of renal function.
Methods and Materials: 64 subjects were invest igated : 23 kidney donors (group
A), 9 healthy children (B), 6 diabetics without proteinuria (C), 16 diabetics with
microalbuminuria (D), 4 diabetics with macroalbuminuria (E), 9 patients with well
functioning kidney transplant (F) and 7 patients with acute transplant rejection
(G). Stalic scintigraphy was performed 3 h after injection of 99mTc-DMSA. AA
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was calculated by the conjugate-view method, as the percentage of the dose
taken up in the kidney.
Results: Mean values of AA in groups A and B were 22.7 (45.4 total) and 22.0
(43.2 total) respectively. In diabetics, mean values were : group C: 32.2 (64.4) ;
group D: 18.5 (36.1); group E: 8.2 (16.4). In transplanted patients, AA were 16.2
(group F) and 6.5 (group G). Values in group C were significantly higher in com
parison with A (p < .005) and D (p < .0001). In groups D and E, results were
significantly lower than in A (p < .05; P < .0001, respectively). Transplanted pa
tients showed significantly lower AA in comparison with group A (F/A P < .005,
G/A P < .0001). AA correlated well with BUN, serum creatinine (Cr) and creati
nine clearance (CCr): AAiBUN r=-0.86; AAiCr r=-O.77; AAiCCr r=0.60.
Conclusion: AA could serve as a sensitive parameter in determining the level of
renal insufficiency. Its sensitivity is higher in comparison with laboratory tests.

8-0409 15:12

Pre-, per- and postoperative complications at percutaneous stone
extraction. A comparison between low and high punctures
E. Radecka, M. Brehmer, K. Holmgren, A. Magnusson; Uppsala/SE

Introduction: The number of percutaneous stone extractions performed is in
creasing.To achieve an optimal access to a large and complicated stone a track
to an upper calyx is often necessary. However when performing a puncture above
the twelfth rib there is a risk of an increased number of complications.
Purpose: To compare the kind and frequency of complications after low and high
punctures of the collecting system of the kidney.
Materials and Methods: Between 1996 and 2001 , 82 patients were treated with
percutaneous stone extraction. In 63 patients a track was establ ished to a low or
middle calyx (low puncture) . The puncture was performed under ultrasound or
fluoroscopic guidance and below the twelfth rib. In 19 patients an upper calyx
was punctured under CT guidance, and the puncture was performed above the
twelfth rib.
Results: The main difference regarding preoperative complications was the
number of patients complaining of respiratory related pain , 30 percent in the high
puncture group compared to 8 percent in the low puncture group. No difference
regarding peroperative compl icat ions was found . Postoperatively there were two
major bleeds , one in each group, which had to be treated with arterial embolisa
tion . In the high puncture group there were two patients with pleural effus ion and
one with a pneumothorax.
Conclusion: When performing a high puncture of an upper calyx there is always
a risk that the track is traversing the pleural space which explains the difference
in the range of complications.

8-0410 15:21

MR-guided transgluteal biopsies of prostatic lesions: Technique, indication
and first results
S. Zangos, C. Herzog, D. Woitaschek, W. Pegios , K. Engelmann, D. Kiefl ,
T.J. Vogl; Frankfurt a. Main/DE

Purpose: To examine the feasibility of transgluteal biopsies of prosta tic lesions
with Open MRI-guidance.
Material and Methods: Alter performing MR-imaging of the prostate gland with
a high field MRI-system (Symphony, Siemens), 10 patients with focal prostatic
lesions and an increase of prostatic specific antigen (PSA) underwent percu
taneus MR guided transgluteal biopsies. All procedures were performed with an
low field Open MRI-system (0.2 T, Siemens) and the punctures were controlled
using T1-weighted FLASH sequences (TRlTE=100 /9 ; 70°). The prostatic gland
was biops ied through a G15 pencil tip (Somatex) with a G16 biopsy-handy (So
matex) repeatedly. Complications and biopsy findings were documented.
Results: The biopsy procedures were successfully performed in all cases with
out any side effects or complications.The needle position was easily visualized
using T1-weighted sequences.The mean time needed for the biopsy procedure
was 9 min±3 min. The histo pathological findings revealed the presence of nor
maltissue of the prostate in 2 cases , dysplastic adenoma in 4 cases and a carci
noma in 3 cases. The biopsy samples were insufficient for diagnosis in 1 pat ient ,
thus resulting in a successful biopsy rate of (9/10) 90%.
Conclusion: The transgluteal biopsy approach is proved as a safe and effect ive
route for biopsies of the prostate gland. Proctatic biopsies with MR-guidance
provide an accurate diagnosis.
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Dynamic MRI of the cristalline: Changes of lens morphology during
accommodation
S. Cirillo', A. Fea 2 , D. Campanella", F.Annetta", D. Regge'; 'Candiolo/IT,
2 Turin/IT

8-0412 14:09

Are radiologists responsible for identifying intraorbital foreign bodies?
K. Karlinger, A. Mester, O. Lukats, Z. Recsan; BudapestiHU

Purpose: Radiologists are bound to demonstrate and also to identify intraorbital
foreign bodies even in emergency cases. Fulfilling this task they have to be pre
pared for it.
Materials and Methods: We regularly investigate acute, subacute and inveter
ate orbital traumas for ruling out 1demonstrating 1localising iofb-s. We use for it a
helical CT (Siemens Somatom Plus 4). Parameters: 2/2, segmentation 1,5-2 mm.
MR is used only for special purposes.
Results: By localisation: Impacted iofb-s (into the sclera or muscles) are demon
strable only with difficulties and also the little non-metallic ones near the bones.
By materials of iofbs: Metals are the most frequent iofbs. All were well demon
strated. Glass fb-s are fairly demonstrable if the different window-settings are
respected according to the mineral-content of those. Demonstrating organic fb-s
can cause difficulties, if the CT characteristics are not well known, sometimes in
chronic cases it has to be confirmed by MR.
Conclusions: CT is the modality of choice for demonstrating iofb-s and also to
show metallic, nonmetallic or organic nature of those and even their precise lo
calisation. By knowing CT-qualities of fb-s radiologists can help ophthaiomogists
in planning operative removing. MR has a supplementary role strictly at nonme
tallic, inveterate iotb-s,

Purpose: New surgical treatments, proposed to restore accommodative mecha
nism in presbyopic subjects, are supported by some new theories on accommo
dation (Schachar, 1992), which are in contrast with the classic one (Helmholtz,
1866). We intended to document the anatomical lens changes during accommo
dation using MRI in pre-presbyopic subjects.
Materials and Methods: A 1.5 T magnet was used to obtain images from 13
subjects (age 24 to 35). All the subjects were volunteers without significant ocu
lar pathology. The MR examination included axial FSE T1-weighted images (FOV
12 em, matrix 320x320, thickness 3 mm, spacing 0.2 mm) with circular surface
coils (Dual Phase Array). Of each imagine we measured, by mean Advantage
Windows GE software and AutoCad 14, lens diameter, anterior and posterior
curvature radius, before and after accommodative stimulus. Each subject viewed
a target (a 20/200 E at 5 meters) through a mirror system. The accomodation was
induced using negative lens (-2 D to -8 D, in -2 D steps). To evaluate anatomical
lens changes before and after accommodation, we analysed the measurements
with Pearson's correlation test (p < 0.05).
Results: MR images and measures demonstrate a progressively decrease in
lens diameter and anterior radius of curvature during accomodation. Also poste
rior radius of curvature seem to decrease, but the trend is not statistically signif
icant.
Conclusions: In our study we demonstrated that changes in lens diameter and
curvature can be recorded in vivo with MRI. Furthermore our findings allow us to
confirm the traditional Hemholtz accomodative mechanism, in spite of new
scnacnar's theory.

8-0414 14:27

Localized pericochlear lucencies in temporal bone HRCT of pediatric
patients: A non-pathologic differential diagnostic entity?
J. Pekkola', A. Pitkaranta', A. Jappel-, C. Czerny", W-D. Baurnqartner",
M. Heliovaara", S. Robinson'; 'Helsinki/FI, 2Vienna/AT

Purpose: To study the prevalence of localized lucent areas in the cochlear otic
capsule in temporal bone high resolution CT (HRCT) of pediatric patients and
correlate it with clinical information.
Materials and Methods: Temporal bone HRCT studies of 73 patients aged 0-9
years (20 Austrian, 53 Finnish; 36 girls, 37 boys) were evaluated for the presence
of localized lucencies in the cochlear capsule and clinical information collected
for all the patients.
Results: Lucencies in the ante fissular region were observed in 23 of 73 patients
(31.5%). Lucencies were significantly more prevalent in patients aged < 3 years
than those 3-9 years (odds ratio 0.14,95% confidence interval 0.04-0.52). The
prevalence of the finding did not correlate to sex or clinical diagnosis. Only three
of the 23 patients with lucencies had clinical settings suggestive of otosclerosis.
None had osteogenesis imperfecta. Adjusted for age and sex the finding was
more prevalent among the finnish patients compared to the austrian ones.

8-0415 14:36

Purpose: The aim of this study was to assess the value of magnetic resonance
imaging for delineation of dehiscence of the superior or posterior semicircular
canal as compared with computed tomography, the current gold standard for de
lineation of this entity.
Materials and Methods: In 185 patients MR imaging using a heavilyT2-weight
ed turbo spin-echo sequence and high resolution CT of the temporal bone were
performed between 1998 and 2002. MR and CT images were independently re
viewed for presence of semicircular canal dehiscence and extent of defects.
Results: In 30 patients (19 men, 11 women) dehiscence of the bony overly of the
superior or posterior semicircular canal or of both was seen on MR images. In 27
of these cases CT showed circumscribed bone defects, corresponding to those,
delineated with MRI. In one patient dehiscence of the superior semicircular canal
was Initially overlooked on MR images, but encountered on CT. Based on these
results MR imaging had a sensitivity of 96% and specificity of 98% for delineation
of dehiscence of the superior or posterior semicircular canal.
Conclusion: Knowledge of appearance of this entity on MR imaging may con
tribute to early assessment of the diagnosis in patients suffering from vertigo due
to semicircular canal dehiscence.

Magnetic resonance imaging of the inner ear for delineation of semicircular
canal dehiscence: Comparison of aT2-weighted turbo spln-echo sequence
versus computed tomography
GA Krombach, 1. Schmitz-Rode, P. Haage, E. DiMartino, A. Prescher,
RW Gunther; Aachen/DE

8-0413 14:18

The role of diffusion-weighted MR imaging in the detection of
cholesteatoma after previous middle-ear surgery
T. Kittner, P. Aikele, C. Offergeld, M. Laniado; Dresden/DE

Purpose: The aim of this prospective study was to determine the role of magnet
ic resonance imaging (MRI) with diffusion-weighted imaging (OWl) in the detec
tion of residual or recurrent cholesteatoma after previous middle-ear surgery.
Materials and Methods: Twenty-two patients with previous resection of cholest
eatoma were referred to MRI. MRI (1.5 Tesla) was performed using a proton den
sity and T2-weighted turbo spin-echo sequence, T1-weighted spin-echo
sequences before and after IV injection of Gd-DTPA (0.1 mmol/kg) and a diffu
sion weighted (2/5) single-shot spin-echo echo-planar sequence. An experienced
reader evaluated the images for the presence of high signal intensity cholest
eatoma at OWl. There was surgical correlation in 17 patients and clinical follow
up examinations in five cases.
Results: MRI with DWI detected 10 of 13 cholesteatomas (sensitivity 77%). Three
lesions of < 5 mm in size were missed. All cases without cholesteatoma were
correctly read negative for cholesteatoma (specificity 100%). Positive predictive
value and NPV were 100% and 75%, respectively.
Conclusion: The role of MRI with DWI after previous middle-ear surgery is to
confirm residual or recurrent cholesteatoma (2) with high specificity, complemen
tary to clinical examination and HRCT by showing a high signal intensity lesion.
Because small tumors below 5 mm in size may be missed, a negative OWl study
does not exclude residual or recurrent cholesteatoma.
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Conclusion: HRCT lucent areas in the ante fissular region are highly prevalent
among children lacking clinical evidence of otosclerosis or osteogenesis imper
fecta . A non-pathologic, possibly developmental basis for the finding is sugge st
ed.

8-0416 14:45

Congenital anomalies of the semicircular canals: Diagnosis with 3D volume
rendering imaging using 3DFT-ciSS sequence
H.J. lQrn, i .s. Kim, E.K. Ko, S.H. Lee; Pusan /KR

Purpose: To study congenital malformations of the sem icircular canals (SCCs)
in children with sensorineural hearing loss, using the technique of volume ren
dering (VR) .
Materials and Methods: 46 inner ears in 23 children with congenital sensorineural
hearing loss who had congenital inner ear malformations were evaluated. All
patients were studied with 3DFT-CISS (constructive interference with steady state)
magnetic resonance imaging (MRI) of the temporal bone. After transferring the
MRI data to a workstation, 3D VR of the membranous labyrinth was performed.
The anatomical abnormalities were evaluated and special attention was given to
those of the SCCs.
Results: VR imaging allowed accurate 3D identification of inner ear malforma
tions . 68 malformations of SCCs were identified. Apparent SCC abnormalities
were short and cystic dilatation (n = 22) , aplas ia (n = 16), hypoplasia (n = 6),
focal narrowing (n = 14), common crus aplasia (n = 5), cysti c chamber (n = 2),
protrusion (n = 2), and crus dilatation (n = 1). Associated malformations were
cochlear anomalies, vestibular enlargement, internal auditory canal (lAC) steno
sis, lAC aplasia , lAC dilatation and vest ibular aqueduct dilatation.
Conclusion: VR imaging with CISS MRI data may be one of the most accurate
3D analytic tools of inner ear abnormalities.The detailed analysis of SCC malfor
mations can be performed using VR imaging.

8-0417 14:54

Visualisation of the articular disc of the TMJ in near-real-time MRI:
Feasibility study
N.D. Abolmaali ' , W. Schwarz', T.J. Vagi' , J.~' ; ' Walldorf/OE, 2Frankfurt
a. Main/DE

Purpose: While static MRI of the TMJ is the method of choice to estimate the
art icular disc (AD) , dynam ic MRI 50 far failed to demonstrate the AD.This study
was done to evaluate the capability of a modified True-FISP-sequence to visual 
ise the AD in dynamic near-real-time imaging (RTI) .
Materials and Methods: 12 probands and 17 patients with pain were evaluated.
RTI was done in a 1.5T-system (MagnetomSonata) using the double-loop-array
coil. Besides routine imaging, sagittal RTI of both TMJs was performed with a
True-FISP-sequence. Utilizing the fastest RF-pulse settings and the maximum
gradient performance (40 mT/m) a bandwidth of 1221 Hertz/pixel led to
TEITR=1 .84/3 .68 ms. The temporal resolution using a FOV of 150 mm and 50%
of phase encoding steps was 235 ms, voxel size was 1.2x1.2x7 rnm-. Patient s
were told to open and close their mouth continuously during the acqu isition. Us
ing the cine-views two observers independently rated the quality of the visualisa
tion of the AD during the entire movement in probands and patients (1=very good .
4=poor).
Results: AD of the probands were visualised with high quality (mean:1.7) in all
stages of movement. In patients with internal derangement disc-motion was clearly
depicted inclUding fast reposition movements. Due to degeneration of those discs
the quality was lower (mean:2.4) but the discs were visible in every case.
Conclusion: The suggested RTI True-FISP-sequence is capable to visua lise the
entire motion of the articular disc of the TMJ in normal and pathologic stages with
high quality. Oral-maxillo-facial surgeons might benefit from this new technique
allowing cine-view visualisation.

8-0418 15:03

Magnetic resonance imaging of the temporomandibular joint:
A comparison between T1 sagittal-oblique Images and fast (true FISP) cine
imaging
D.~,G.B. Adam, G. Krupski ; Hamburg/DE

Purpose: Fast functional MR sequences of the TMJ are compared with well es
tablished T1 sequences.
Materials and Methods: MRI of the TMJ was acquired from 20 patients using a
Magnetom Symphony Quantum (Siemens Medical, Erlangen, Germany). Three
sagittal-oblique sequences for each patient and each TMJ were acquired: T1 in
neutral occlusion (closed mouth), T1 in maximal incisal distance (mouth open),

cine sequence using a real-time trufi·technique with 20 acquisitions with in 1 minute
while opening and closing the mouth .The position of the condylar disc was deter
mined in both T1 sequences and compared to the disk movement in cine se
quences by two examiners.
Results: There was no statistical sign ificant difference between T1 and cine se
quences concerning to the condylar disc position . Anterior disc dislocation and
anterior disc fixation was determined in cine sequences exactly as inT1 sequenc
es.
Conclusion: Fast cine sequences of the TMJ show similar disc posi tions like
static T1 sequences. Better interpretation of the diagnosis can be reached wh ile
viewing the condylar movement in relation to the disc position prov ided by the
dynamic true-FISP sequence.

8-0419 15:12

Synchronized optoelectronic motion tracking and magnetic resonance
movie of the temperomandibular joint
R. Seemann. A. Wagner. K. Schicho, M. Figl, S. Bruckner, F. Kainberger,
C, Czerny; Vienna/AT

Purpose: Magnetic resonance imaging sequences provide useful information
about movement of the temporomandibular joint. Another important tool for func
tional analysis of the jaw movement is computerized axiography. This records
motion pathways. The proposed study demonstrates worldwide first simultane
ous recording of both .
Materials and Methods: MRI movies are temporally discrete volumes which form
a movie like sequence. By stepwise openi ng of the mouth, movement 01 the TMJ
can be visualized. Reproducable open ing can be achieved through a mechnical
device on which the patient has to bite. Simultaneously an infrared camera tracked
two markers attached to the upper and the lower jaw. Since the camera's jitter
rises with increasing depth , filters were used to smooth the resulting curve .
Results: In ten patients simultaneous recording as described by the previous
section was performed. The result ing curves had lengths of less than 10 mm. The
jitter of the camera was up to +/-2 mm. Simple filters like mean or median showed
good results for most of the curves. Volume rendering was used to visu alize the
TMJ next to the appropriate motion curve. Other mot ions without the help of a
mechnical device were recorded with the infrared camera.
Conclusion: In combination MRI and optoele ctronic recording of the jaw move
ment can be used to gain further information about functioning of the TMJ .

8-0420 15:21

Pseudocinematic MRI of theTMJ with the bidirectional Burnett device:
Presentation of a new device for patients with incisor overlap
P,L. Peloschek', S. Robinson', M. Schmid-Schwap', M. Sengstbratl',
C. Krestan', E. Piehslinger', H. Imhof '; ' Vienna/AT,2Helsinki/FI

Purpose: The Burnett bidirectional TMJ device is used in pseudocinematic MRI
of the TMJ in the diagnosis of internal derangement to precisely open the jaws in
standardi zed 1 mm steps. Benefits are simple one-handed operation, dispo sabl e

mouthpieces and minimal motion artefacts. Problems arise if patients incisors
vertically overlap (overjet) as this instrument has to be inserted between them :
the jaws are opened and anterior displacements with very early recapture can
not be diagnosed. We present a newly devel oped device to overcome this draw
back. Aim of this study is to prove the feasibil ity of our device in clinical practice to
optimise its application and to show initial results of ten patients when study ing
functiona l aspects of internal derangement in patients with overlapping incisors.
Materials and Methods: Acqu isition s were performed with routin e clinical 1.5 T
coronal and sagittal sequences and surface coils. After scans in true closed mouth
position , sagittal pseudocinematic sequences with our device and with the Bur
nett device were performed. Image analysis included assessment of disc posi
tions and mobility, as well as recapture. Clinical findings as joint clicking, painful
TMJ movements with or without condyle lim itation, deviation, or crepitus were
recorded. Clinical funct ional analysis, including electronic axiography was per
formed.
Results: Our new device is easy to handle, the additional amount of time needed
is 9.5 minutes (SO. 3 min). The use of this device yielded additional information.
Conclusion : lithe additional information is clinical relevant or not requests fur
ther research with a higher number of patients before and after anterior repos i
tioning splint therapy.
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Pelvic cementoplasty using PMMA: Initial clinical experience and first
follow-up results
A. Mehdizade; GenevaiCH

Boneand spine interventions
Moderators:
T.Sabharwa/; London/UK
OJ. Wi/son; Oxford/UK

8-0421 14:00

Mid-term clinical results after percutaneous vertebroplasty
J. Hierholzer, H. Fuchs, D. Pappert, C. Depriester; Potsdam/DE

Purpose: To evaluate mid-term clinical results after percutaneous vertebroplasty
(VTP) for severe back pain.
Materials and Methods: 110 procedures were performed in 75 patients (40f,
35m) with malignant (n=32) or benign (n=38) disease to the spine. Follow-up
reached 2 years in most patients. Somatex-Vertebroplasty-Set was used in all
cases. Standardized questionaire (pain/medication/mobility) and radiologic con
trol were evaluated 1 week, 6 month, 1 year and 2 years post-VTP.
Results: 39 pts. reported for 1 year and 22 for 2 year follow-up. 11 pts. died due
to ongoing malignant disease, 3 pts. were lost to follow-up. Visual analog scale
rating proved excellent clinical results 1 and 2 years after VTP.8 pts. returned for
repeated VTP during follow-up interval because of additional disease distant from
the initially treated vertebral body.
Conclusion: VTP offers effective, minimally invasive treatment for severe back
pain with excellent mid-term results for malignant and benign disease.

8-0422 14:09

Role of antecedent osseous venography in percutaneous vertebroplasty
J. Hierholzer, H. Fuchs, C. Depriester; Potsdam/DE

Purpose: To evaluate the role of venography In percutaneous vertebroplasty.
Materials and Methods: 220 venograms (Iateral-DSA) of 110 vertebroplasties
in 75 pts. were analyzed in retrospect.
Results: 35/220 needle positions were modified after venography due to un
wanted distribution or leakage of c.rn. 2 clinically relevant complications (radicu
lar pain due to leakage) occured (in none of which the needle had been replaced);
both were successfully treated by CT-guided infiltration. Cement leakage (With
out clinical symptoms) was noted in 65/110 cases on post-VTP CT and only in 2f
cases on conventional X-ray.
Conclusion: Due to our experience, we do recommend antecedent venography
in percutaneous VTP as an additional measure to reduce even the low probability
of severe complications. We did not observe anyunwanted side-effects of venog
raphy in our population.

8-0423 14:18

Percutaneous management of symptomatic vertebral hemangioma
A. Gangi, J. Imbert, H. Marin, J. Dietemann; Strasbourg/FR

Purpose: To report our experience of various percutaneous techniques in the
management of seventeen cases of symptomatic vertebral hemangiomas.
Materials and Methods: Hemangiomas of the vertebrae are common lesions
and the majority are asymptomatic and require no treatment. Less than 1% of
vertebral hemangiomas produce symptoms owing to collapse (pathologic frac
ture) or cord compression. Between January 1991 and March 2001, 17 sympto
matic vertebral hemangiomas were treated. Two different techniques are described:
percutaneous vertebroplasty and percutaneous injection of ethanol or Ethibloc
(Ethicon™. Depending on the extension of hemangioma, percutaneous verte
broplasty and/or percutaneous injection of Ethibloc (Ethicon" or ethanol were
performed. In cases without neurological symptoms, vertebroplasty was performed
with complete filling of the lesion. In cases with extension in the canal and cord
compression, percutaneous injections of ethanol (2 cases) or Ethibloc (8 cases)
were performed. Vertebroplasty was performed two weeks after injection of scle
rotic agents to avoid a secondary collapse of the vertebral body.
Results: Fourteen patients were asymptomatic after two weeks following treat
ment. Three cases needed complementary surgery for decompression of the cord.
The only complication was pain after injection of ethanol for two to five days after
the procedure.
Conclusion: Percutaneous management of symptomatic vertebral hemangiomas
is an effective and safe treatment, providing satisfactory results in 82% of cases.

Purpose: Cementoplasty has been implemented to treat pain in the vertebrae
(vertebroplasty). We wanted to evaluate the feasibility and the results of pelvic
cementoplasty using polymethylmethacrylate (PMMA) in a consecutive group of
26 patients with pelvic bone metastases, based on vertebroplasty results for ver
tebral metastases.
Materials and Methods: Positioning was supine or prone, depending on the le
sion, with imaging control using mostly monoplane fluoroscopic guidance, in two
cases computed tomography (CT) was used to implant the needles. Introduction
of a 2.3-mm 00 needle was followed by injection of PMMA. The mixture used
allowed for an extended polymerization time of up to 8 min. Radio-opacity was
enhanced by adjuctlon of barium. Bone phlebography was obtained before injec
tion, to evaluate the filing pattern and identify sites of potential leakage. Injection
of opacified PMMA was performed under continuous visual control with fluoros
copy. Clinical evaluation included immediate and delayed follow up studies of the
patient's general condition and neurological status.
Results: Follow up was obtained in 24/26 patients. Complete pain relief was
observed in 19/24 (80%). Partial pain relief in 3/24 (12%) and no pain relief 2/24
(8.3%). Withdrawal of pain medication was achieved in 23/24. Overall mobility
improved in 23/24. No complications were observed. Treatment failure was most
ly related to Insufficient PMMA injection.
Conclusion: Cementoplasty seems to be an interesting adjunct or replacement
therapy for traditional pain treatment in patients suffering from intractable onco
logical bone pain.

8-0425 14:36

Percutaneous cervical diskectomy and chemonucleolysis for treating
cervical disk herniation
Y. Zhou; Wuhan Hubei/CN

Purpose: To evaluate the value of percutaneous cervical diskectomy (PCD) and
chemonucleolysis (CNL).
Materials and Methods: 62 patients with cervical disk herniation had PCD+ CNL
performed. There were 45 men and 17 women ranging in age from 42 to 58 years
with an average age of 50 years. Among these 62 casesthere were: 28 myelo
pathic type, 18 radiculopathic type and 28 mixed type. The puncture point was
determined between the lateral trachea and carotid vessels. An incision of 2 mm
on the skin was made with a small sharp blade. The guiding needle, dilator and
cutting aspirator were inserted into the involved disk space under c-arrn fluoro
scopic control. The cutting apparatus could be removed if no nucleus was aspi
rated, then 600u collagenase was injected into the disk space through the dilator.
Results: Among 62 cases, excellent results were obtained in 39 cases, good in
17 cases and poor in 6 cases. 1 case had local bleeding of the neck, without
other significant complications.
Conclusion: The results in this series shows that PCD+ CLN is a micro-invasive
and safe interventional method, it's principle is the same as that of percutaneous
lumbar diskectomy and chemonuleolysis, which mainly involved the removal and
lysis of nucleus from the disk space, to achieve an effective decompression in the
disk, to decrease pressure and irritation to the spinal cord and the nerve root,
thereby relieving or eliminating the neurological symptoms.

8-0426 14:45

Transarterial embolization and cryoablation for controlling intraoperative
bleeding from hypervascular lesions of the spine
A. Hadjipavlou', R. Nader", W. Crow", E. VanSonnenberg', H. Nauta-;
'Iraklion/GR, 2Galveston, TX/US, 'Boston, MAlUS

Purpose: This study: a) revisits the effectiveness of pre-operative embolization
alone for hypervascular lesions of the thoracolumbar spine and b) compares its
action with intra-operative cryotherapy alone or in conjunction with embolization.
Materials and Methods: 14 patients underwent 15 surgeries for hypervascular
spinal tumors. Ten of the surgeries were augmented by pre-operative emboliza
tion alone. Four surgeries involved intra-operative cryocoagulation and one sur
gery used a combination of pre-operative embolization and intra-operative
cryocoagulation for tumor resection. When cryocoagulation was used, its extent
was controlled by intra-operative ultrasound or by establishing physical separa
tion of the spinal cord from the tumor.
Results: Among cases treated with embolization alone, 50% still had intra-oper
ative blood loss in excess of 3 liters. Mean blood loss was of 2.8 liters/patient.
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One patient bled excessively (over 8000 ml) terminating the surgery prematurely
and resulted in sub-optimal tumor resection. All procedures using cryocoagula
tion achieved adequate hemostasis with average blood loss of only 500 ml/pa
tient, far better than embolization (P < 000.1).
Conclusion: Pre-operative embolization alone may not always be satisfactory
for surgery of hypervascular tumors of the thoracolumbar spine. Although experi
ence with cryocoagulation is limited, its use, with or without embolization, sug
gests its effectiveness in limiting blood loss. Cryocoagulation may also assist
resection by preventing tumor spillage, facilitating more radical excision of the
tumor and enabling spinal reconstruction that eventually may contribute to im
prove survival. The extent of cryocoagulation could be controlled adequately with
ultrasound. Somatosensory evoked potentials may provide early warning of cord
cooling. No new neurological deficits were attributable to the use of cryocoagula
tion.

8-0427 14:54

Preoperative embolization of hypervascular malignant bone tumors: An
effective measure for reducing intraoperative hemorrhage?
H.R. Portugaller, R. Radl, J. Tauss, K.A. Hausegger, R. Windhager; GrazlAT

Purpose: To evaluate the practicability and efficacy of prophylactic embolization
of hypervascular malignant bone tumors in order to reduce hemorrhage during
orthopedic operations.
Materials and Methods: Nineteen patients (11 men, 8 women; mean age 59
years) underwent arterial embolization of hypervascular bone tumors 0-5 days
prior to operation. PVA-particles were used for permanent selective arterial oc
clusion. Performance and efficacy of the procedures were evaluated retrospec
tively by reviewing angiographies, reports of interventions and operations as well
as pre- and postoperative red blood-cell and hemoglobin values.
Results: Thirteen metastases of renal cell carcinomas, one rectal-ca metasta
sis, one lung-ca metastasis, one pharynx-ca metastasis as well as 2 plasmocyto
mas and one malignant giant-cell tumor were embolized. There were 9 pelvic, 4
vertebral, 3 shoulder-girdle and 3 femoral lesions. Median 4 (1-8) tumor-supply
ing arteries per lesion were detected, 2.5 (1-6) could be embolized. Thirteen of
19 patients suffered from post-emboilzation pain that lasted upto 24 hours and
were controlled by opioids and NSAR. Operations comprised 17 intralesional
tumor-resections, one tumor-reduction and one operative exploration. Despite
embolization, massive intraoperative hemorrhage was reported in 3 cases whereas
another patient showed large perfused tumor-supplying arteries that could be
ligated without significant loss of blood. Fifteen (79%) surgical reports prooved
effective preoperative embolization. Median perioperative decrease of erythro
cytes and hemoglobin amounted 1.0 TIL and 1.9 g/100 ml, respectively.
Conclusion: Embolization of tumor-supplying arteries should precede orthopedic
operations in patients with hypervascular malignant bone tumors since signifi
cant intraoperative hemorhage can be prevented by this minimally invasive
measure.

8-0428 15:03

CT-guided periradicular corticosteroid instillation for cervical radiculopathy
A. Gevargez, S. Schirp, M. Braun, D.H.W. Gronemeyer; BochumlDE

Purpose: To evaluate the efficacy of CT-guided peri radicular instillation of corti
costeroids for chronic and acute cervical radiculopathy.
Materials and Methods: 65 patients with persistent radicular cervicobrachial
symptomatology were treated with a series of CT-guided peri radicular instilla
tions of 40 mg triamcinolon-acetonide at intervals of 1-3 weeks. Clinical pre-exam
ination showed additional cervicocephalgia in 28 (43.1 %), paraesthesia in 55
(84.6%) and hyperaesthesia in 9 patients (13.8%). Injections were performed
from level C3/4 to level C7/T1. Subjective pain reduction was measured with a
visual analogue scale. Data on back pain related disability was recorded with the
Hannover functional ability questionnaire and the pain disability inventory. Fol
low-up was performed at the end of therapy and after 1 year.
Results: At the end of therapy a relative average pain reduction of 42% and a
statistically significant reduction of pain related disability was obtained. Long term
results are currently being collected. So far an additional significant pain reduc
tion and reduction of pain related disability have been measured. No complica
tions were reported.
Conclusion: The results indicate that CT-guided periradicular corticosteroid in
stillations are a safe and effective out-patient treatment to reduce pain in patients
with cervical radiculopathy.

8-0429 15:12

CT-guided perineural therapy of sciatica: Transforaminal or peridural
application?
G. Reuther, I. Dobrocky; Vienna/AT

Purpose: Comparative study of drug application in CT-guided perineural thera
py.
Materials and Methods: Prospective and randomized study of 70 patients each
with radicular lumbar pain in subacute and chronic stages. CT-guided infiltration
with carbostesin 0.25 and 40 mg Volon A was performed with a transforaminal
and an interlaminar approach to the epidural space in 35 patients each. All pa
tients were subjected to a neurologic evaluation before and after treatment and
evaluated without knowledge of the application technique on a 5-step scale (com
plete remission, slight residual symptoms, slight improvement, no change, dete
rioration). Statistical significance was determined with the Mann-Whitney test.
Results: After 1 week the group with transforaminal application scored signifi
cantly beller. At the 4-week evaluation a signifcant difference did not persist. When
dividing the groups by etiology of sciatica (discogenic compression, osseous
compression, no visible compression on MRI) the discogenic group showed a
significantly better scoring after 4 weeks, while initially there was no significant
difference between all 3 SUbgroups.There were no differences in response as a
function of the dominant affected nerve root level. A transient paraparesis oc
curred in 2 patients with peridural application and a single case of perineural
infection in 1 patient after perineural application.
Conclusion: The transforaminal approach in peri radicular therapy is significantly
more effective than the peridural approach when evaluated after 1 week. The
initial response deteriorates gradually and after 4 weeks there is no longer a
significant difference. The short-term response is irrespective of the etiology of
the radicular pain and the level of the affected nerve roots.

8-0430 15:21

Effectiveness and pitfalls of percutaneous transpedicular biopsy of the
spine
A. Hadjipavlou', I.N. Gaitanis", w.N. Crow', G.M. Kontakis", PG. Katonis",
N. Gourtsoyiannis'; 'IraklionlGR, 2Galveston, TXIUS

Purpose: To describe the percutaneous transpedicular biopsy technique as a
novel way of approaching lesions of the thoracic and lumbar spine, to determine
the amount of bone retrievable through the pedicle and its diagnostic yield.
Materials and Methods: Seventy-nine patients underwent 84 biopsies. Seventy
seven procedures were performed with fluoroscopic guidance arid seven with CT
guidance. Seventy-one biopsies were performed under local anesthesia and ten
under general anesthesia. Age range of patient was from 3 to 81 years.
Results: Adequate specimens for correct diagnosis were obtained in 80 of the
84 patients with the following diagnoses: pyogenic spondylodiscitis 31, tubercu
losis 4, coccidiomycosis 2, echinococcus cyst 1, blastomycosis 1, brucella 4,
primary neoplasms 7, metastatic neoplasms 16, osteoporotic fractures 8, os
seous repair for insufficiency fractures 5, Paget's disease 1. The 4 negative biop
sies subsequently proven to be "false negative" were related to faulty biopsy
techniques.
Conclusion: Pitfalls can be avoided when adhering to the details of our tech
nique. These pitfalls can occur while retrieving the instrumentation without simul
taneous withdrawal of the guiding pin, crushing pathological soft tissue against
sclerotic or normal bone, or when encountering a sclerotic lesion distal to normal
bone without using a sequential type of biopsy specimen-retrieval technique. Any
type of bleeding is controllable. The approach is a safe, efficacious and cost ef
fective and avoids the problems such as low diagnostic yield, nerve root injury,
pneumothorax and hematoma encountered with conventional needle technique.
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8-0432 14:09

A novel targeting device for frameless stereotactic targeting
R.J. fulk! ,W. Eisner, J. Burtsoher, T. Fiegel, B. Lang, P. Kovacs, B. Lang,
W. Jaschke; Innsbruck/AT

Multi-modal brain surgery planning
A.P. Wynderlich' , V. Braun', A. Albrecht ', H.-J. Brarnbs': 'VlmIDE,
2Giinzburgi DE

8-0435 14:36

8-0434 14:27

fMRI at 3T for pre- and post-operative evaluation of intracranial tumours
E.-M. Larsson , D. van Westen , J. Olsrud , G. Skagerberg , F. StAhlberg; LundiSE

Purpose: To evaluate pre- and post-operative functional mapping at 3T for local
isation of eloquent cortex in patients with intracranial tumours.
Material and Methods: fMRI was performed on a 3T head-scanner (Siemens
Magnetom Allegra) using single shot EPI T2'-weighted imaging (TR = 3000 rns,
TE = 30 ms, FOV = 192 mm, slice thickness = 3 mm, number of slices = 40,
distance factor = 0.3, matrix = 64 x 64, time frames = 70). The protocol included
motor and sensory stimulation as well as language paradigms (silent rhyming
and word generation) with three activation and four baseline blocks of 30s each.
Motion correction was performed with a 3D k-space algorithm (Siemens). Statis
tical analysis using the Student's t-test was pertormed with commercially availa
ble software (Brain Voyager®). Nine patients with intracranial tumours have so
far been included in this study. Five of them subsequently underwent surgery and
were reexamined approximately one week postoperatively.
Results and Conclusion : During motor and sensory stimulation, activation was
observed in the primary motor and sensory cortex , the supplementary motor
area , the cerebellum and SI/. Language stimulation activated Broca's area , the
dorsolateral prefron tal corte x and anterio r cingulate gyrus.The relation between
these areas and the tumour guided the surgical approach. In one patient with a
glioma immediately anterior to the central sulcus , a slight post-operative motor
defic it was associated with increased activation in the ipsilateral motor cortex
suggesting recruitment. Thus, high resolution fMRI at 3T was useful for pre- and
post-operative mapping of eloquent cortex .

Purpose: Acute and late functional reorganization of the cerebra l cortex after
resection of juxta-rolandic tumors has been previously documented by intraoper
ative direct electrical cortical stimulation.This present study aims to demonstrate,
using fMRI, the functional redistribution of the cerebral cortex after the resection
of gliomas of the central region.
Materials and Method: Four patients (2 M, 2 F; mean age 41) harbouring tumors
close to the central region were studied using fMRI before and after the have
received surgery (mean interval 4 months). BOLD fMRI was carried out at1 ,5 T

Functional reorganization of the cerebral cortex after resection of gliomas
of the central region: A BOLD-contrast fMRI study
M. Caulo" A. Tartare' , A. Ferretti' , A. Di Rienzo' , C. Colosimo" L. Bonomo ' ;
'ChietillT,2L'Aquila/IT

Purpose: To demonstrate the usefulness of the contemporary use of fMRI and
MEG for the presurg ical planning of tumors placed in eloquent regions of the
brain.
Materials and Method: Six patients with brain tumors close to the central region
were studied with fMRI and MEG. fMRI used a block paradigm alternating control
to task/stimulation conditions; patients pertormed movement of limbs contralater
al to the affected hemisphere and of the tongue; the somatosensory cortex was
studied using an electric median/tibial nerve stimulation contralateral to the af
fected hemisphere. fMRI was carried out at 1,5 T and BOLD contrast was ob
tained by means of EPI sequences . Statistical analysis was done using a general
linear model. MEG recordings were pertormed during electric median nerve stim
ulation using 165 integrated SOUID magnetometers. Data analysis was performed
with the homogeneous sphere as the head model and the equivalent current
dipole as source model.
Results : Neuropathology reported 2 low grade (Group 1) and 4 high grade (Group
2) gliomas. fMRI elicited sensory-motor cortex activation in all the patients from
Group 1 while the primary sensory cortex was activated in only one patient from
Group 2. MEG localized sources in the somato-sensory cortex of all the patients
from both the Group 2 and the Group 1.
Conclusion: BOLD contrast fMRI may overlook cortical activations in patients
with aggressive brain tumors . The contemporary use of electro- physiological
techniques not sensible to blood flow, such as MEG, may prevent false negative
activations decreasing the risk of permanen t neurological deficit related to the
surgery.

8-0433 14:18

Presurgical mapping of the central region In patients with brain tumors
using BOLD-contrast functional MRI (fMRI) and magnetoencephalography
(MEG)
M. QauIQ , A. Tartaro. A. Ferretti, P. De Matthaeis , C. Colosimo, V. Pizzella ,
L. Bonomo; Chieti/lT

Room N10

8-0431 14:00
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Purpose: Tokeep brain performance when removing tumors.
Methods and Materials: 20 brain tumor patients were investigated in fMRI, DTI
and PET for surgery planning. At 1.5 T, we performed fMRI and DTI using single
shot EPI with FA 90, 230 mm FoV, matrix 128x128 and 16 axial slices. Addition
ally, we acquired axial T2w images, and high resolution MP-RAGE images. In
fMRI, we used working memory, language and motor paradigms. fMRI analys is
was performed using a cross-correlation method. For DTt, we applied diffusion
gradients in six directions and computed the lattice index. PET scans were per
formed on a Siemens HR+ scanner with C11-labelled methionine at an activity of
300-1000 MBq. 20 min after inject ion a static aquisition of 15 min was started .
Images of different modalities were coregistered using special markers .
ReSUlts: Working memory and language areas could be visualized in all patients
as well as primary motor areas. DTI gave valuable information about nerve fibre
bundles. PET showed exactly the tumor boundar ies. By this, distances between
tumor and functional areas could be determined and decisions made preopera
tively. Outcome was good, no patient showed neurological deficits.
Conclusion: The described preoperative diagnostic is a valuable tool for brain
surgery. Patients can be informed in advance about certain risks. The surgical
procedure was straightforward, enabling safe treatment in short time. By integrat
ing PET to high-resolution anatomical and funct ional MRI, tumor boundaries are
reliably detected . Combining these planning with multimodal intraoperative navi
gation, tumors can be treated surgical which were considered inoperative before.

Objective: Our purpose was the development of a novel targeting device for
frameless stereotactic biopsy and its initial c1inialapplication in ten patients with
brain tumors.
Materials and Methods: The StealthStation (Medtronic , Colorado, USA) has
implemented a guidance software module allowing development of a surgical
plan and interactive execution, respectively. For frameless stereotactic targeting
we have developed the Vertek targeting device in collaborat ion with Medtronic .
The Vertek consists of an articulating support arm, which is mounted to the May
field head clamp, the aiming device, a guide frame with a LED tracking device
and a reducing tube for the biopsy needle. Two independent pivot joi nts enable
precise alignment of the guide frame (and the biopsy needle) with the planned
surgical path. After general anaesthesia the patient is secured in the Mayfield
headclamp and the Vertek is adjusted using the navigation system.The needle is
advanced through the aiming device to the target providing the surgeon with a
means to continously track the established trajectory for the assurance of align
ment by tracking the LED at the top of the needle.
Results: Image-fusion revealed a needle displacement within 1-3 mms in ten
patients with brain tumors .
Conclusion: The Vertek guidance platform provides precise trajectory refine
ment along isolated axes. Application of the novel targeting device in combina
tion with the novel devices allows for precise puncturing of different targets in the
brain.

14:00 - 15:30

Brain neoplasms
Moderators :
P.Barsi; BudapesVHV
S. Karampekios; IraklionlGR
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according to a block paradigm alternating control to task conditions; patients per
formed a "finger-tapping" movement of the hand contralateral to the affected hem
isphere. Statistical analysis was done using a general linear model.
Results: Histopathology reported 3 high grade and 1 low grade gliomas. Signif
icantly larger volumes of activation were detected in the controlateral and ipsilat
eral motor cortex (M1) and in the supplementary motor cortex (SMA) in 3/4 patients
during the post-surgical fMRI study; in one patient a tumor recurrence was present
and a smaller activated volume resulted in the controlaterat M1. In two patients a
shifting of the functional area of M1 was observed in the post-operative fMRI
examination.
Conclusions: Surgical resection of glioma may lead to a functional cortical reor
ganization in regions close and distant from the tumor itself. The identification of
a cortical reshaping following the surgery has both a neurophysiological value
and a neurosurgical application in case of a second surgical look .

8-0436 14:45

Concordance between functional magnetic resonance imaging (fMRI) and
direct cortical stimulation (DCS) in patients with brain tumors
A.J. Maios, K. Tybor, A. Ciechomska, B. Goraj; LodzlPL

Purpose: The main aim of surgical treatment in patients with brain tumours is
total resection of the pathology while at the same time preserving central nerv
ous system functions. fMRI as a presurgical method would enable to establish
the location of cortex centres and therefore reduce postoperative deficits. The
purpose of our study was to determine the effectiveness of fMRI technique in
comparison with DCS in neurosurgical planning.
Material and Methods: 21 patients aged 18-67 yr with bra in tumours in the vicin
ity of the central sulcus or temple lobes underwent functional MRI. The sensorim
otor centres were defined during execution of movements and/or sensory skin
stimulation of the hand opposite to affected hemisphere, language areas by use
of fluency and semantic tasks. During operations the relevant centres were elec
tro-stimulated and a neuropsychological examination was carried out.
Results: The localization of Rolandic cortex was defined in fMRI during tactile
task - in all 15 and - motor in 13 patients; during surgery in 11 patients.
Language areas were localised by fMRI in 4 of 6 patients and by DCS in 5.
The accordance between these techniques occurred in determination of sensori
motor cortex in 9 of 11 patients, and speech areas in 3 of 6 cases.
Conclusions: Our data suggest:
1. The effectiveness of fMRI in comparison with DCS is comparable in detecting
sensorimotor cortex centres and therefore may be valuable in neurosurgery in
terventions of this area .
2.The correspondence between these techniques in localizing speech centres is
uncertain and needs further research.

8-0437 14:54

MRI of contrast enhancing brain tumors at 3 Tesla versus 1.5 Tesla: First
clinical results 9valuatingT1-weighted SE, FFE, and MDEFT sequences
C. Krautmacher, H. Tschampa, M. Born, C. Kuhl, J. Textor, H.H . Schild;
Bonn/DE

Purpose: Comparison of clinical high field MR imaging at 3 Tesla with standard
imaging at 1.5 Tesla in patients with contrast enhancing brain tumors, to evaluate
T1-weighted SE, FFE , and MDEFT (modified driven equilibrium Fourier transfor
mation) sequences regarding CNR.
Materials and Methods: An intra-individual comparative study was performed in
five patients (2 female, 3 male, mean age 63 years) , four with primary brain tu
mors and one with brain metastases on 1.5T and 3T clin ical whole body MR
scanners (Intera, Philips Medical Systems). Imaging protocols included axial T1
weighted SE, T1w FFE, and T1w MDEFT sequences before and after adminis
tration of Gd-DTPA (0.1 mmol/kg body weight). Interval between consecutive scans
at 1.5T and 3T was at least 24 hours. CNR was assessed by ROI-analysis of
enhancing lesions and contralateral white matter.
Results: ROI -based image analysis demonstrated higher contrast-to-noise ra
tios of enhancing brain tumors for all three T1-weighted sequences at 3T com
pared to 1.5T. At 3T, the different pulse sequences showed a gain in CNR relative
to respective sequences at 1.5T as follows (CNR 3 o!CNR,.5T):Tlw SE (3.1), Tlw
FFE (2.5), and T1w MDEFT (3.0) . Generally, relative level of CNR was higher for
SE sequences than for FFE, and MDEFT sequences at 3T: 1.0; 0.62; 0 .54; re
spectively.
Conclusion: MR imaging of contrast enhancing brain tumors benefits from CNR
gain at high field. Of the analyzed T1 weighted pulse sequence types, the SE
sequence benefited most from increase in field strength, and showed highest
CNR at 3.0 Testa.

8-0438 15:03

3Tesla MR imaging of contrast enhancing brain tumors: Intra-Individual
study comparing standard and half standard dose at 3T with standard dose
at 1.5T
C. Krautmacher, H. Tschampa, F. Traber, WA. Will inek, J. Textor, H.H. Schild;
Bonn/DE

Purpose: As SNRlCNR increase with field strength, Tl-shortening contrast agents
may be more effective at higher magnetic field . To quantify these effects in-vivo.
we performed an intra-individual comparative trial on patients with contrast-en
hancing brain lesions. The aim was to find out whether increased SNR/CNR at
higher magnetic field allow one to reduce the dose of contrast agent at a given
lesion contrast.
Materials and Methods: Th is is an intra individual comparative study on 12 pa 
tients, eleven with primary brain tumors and one with cerebral metastases. All
patients underwent contrast-enhanced MRI on 3 consecutive days : Once at 1.5T
(standard protocol, full dose with 0.1 mmol/kg Gd-DTPA), once with full dose at
3T, and once with half standard dose (0.05 mmol /kg) at 3T. The same postcon
trastT1-weighted SE images (TR=500 ms; 5 mm; 256x256) were obtained. CNR
was assessed by ROI-analysis of enhancing lesions and contralateral white mat
ter.
Results: At 3T and full dose, CNR was 2.5-fold higher than at 1.5T and full dose.
Half standard dose at 3T still yielded higher CNR (1.3-fold) than full dose at 1.5T.
Conclusion: Owing to the inherently higher SNR/CNR at 3T, these data suggest
that it is possible to halve the contrast dose and achieve at least an equivalent
CNR of enhancing brain les ions compared to full dose at 1.5T. Add itionally, we
suppose that in selected cases (e.g . search for subtle BBB disruptions second
ary to metastases or inflammation), the full dose at 3T may be used to increase
sensitivity compared to tull dose imaging at 1.5T.

8-0439 15:12

Effect of contrast media extravasation on dynamic susceptibility-contrast
enhanced echo-planar imaging of cerebral gliomas
M.~', F.Wenz ' , A. Bru ning ', K. Meurer' , G. van Kaick' ; 'Heidelberg/DE,
2Mannheim/DE, ' Munich/DE

Purpose: To assess the influence of the degree of contrast med ia extravasation
on different DSC-EPI MR sequences for perfusion MR imaging.
Materials and Methods: 60 patients with cerebral gliomas were examined by
either a FID-EPI or SE EPr DSC MR imaging sequence. The acquired images
were evaluated on an qualitative and quantitative basis. For qualitative assess
ment the homogeneity of the signal time curve, image artifacts, the degree of
signal drop and the degree of enhancement were evaluated. The quantitative
assement included the percentage of signal drop and the contrast to noise of the
different EPI sequences was analysed.
Results: FID EPI presented a more homogeneous signal time curve and a more
pronounced susceptibility ellect compared to the SE EPI sequence. Due to the
smaller susceptibility effect, the SE EPI sequence was not as sensitive to con
trast med ia extravasation . The signal returned to baseline in all pat ients . In pa
tients with strong enhancing lesions the FID EPI sequence suffered from strong
T1 effects causing problems in the quantification of the perfusion data .
Discussion: Based on our results FID EPI sequences are preferred for perfusion
MR imaging in patients without strong enhancing lesions, e.g in ischemia or tu
mors with intact blood brain barrier. In patients with suspected strong enhancing
les ions a SE EPI sequence should be used .

8-0440 15:21

Assessment of brain metastases by means of dynamic susceptibility
contrast enhanced MRI

M.~', F.Wenz', A. Seeberg' , J. Debus' , R. Hentrlcb-; 'Heidelberg/DE,
' Mannheim/DE,3KonsmnzlDE

Purpose: To assess if pretherapeutic measurements of regional cerebral blood
volume (rCBV) is able to predict the response of brain metastases to rad iat ion
therapy and to assess the influence of radiosurgery on rCBV of brain metastases
and normal surrounding tissue.
Patients and Methods: We examined 25 patients with brain metastases prior
high dose radiosurgery with conventional Tl and T2 weighted MRI and dynamic
susceptibility contrast enhanced MRI (DSC MRI) . For DSC MRI 55 T2'w GE im
ages of two sections were acquired after bolus administration of 0.1 mmol/kg
gadoteridol (Prohance®) for the simultaneous measurement of brain feeding ar
teries and tissue allowing an absolute quantification the rCBV. Follow-up exam i-
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8-0441 14:00

Internal and external 40 respiratory gating of multi-slice CT images
T. Pan', T.-Y. Lee'; 'Brookfield, WIIUS, 2London, ONICA

nations were performed at 6 weeks and 3 month and the acquired perfusion data
were related to a 3 point scale of treatment outcome.
Results: The pretherapeutic rCBV was not able to predict a treatment outcome
(p < 0.05), however, the method proved to be highly sensitive and specific for a
treatment outcome prediction at the 6 weeks follow-up. A decrease of the rCBV
value predicted the treatment outcome with a sensitivity of more than 90%. The
tumor volume change alone had only a sensitivity of 64%.
Conclusion: Our results suggest that dynamic susceptibilty contrast-enhanced
MRI using gadoteridol is a useful method for the assessment of radiosurgically
treated brain metastases. The implemented technique with determination of the
arterial input function enables an absolute quantification of the rCBV and predic
tion of tumor response.

Purpose: To develop methods of respiratory gating on multi-slice CT images with
internal and external gatings, correlate the internal and external gatings, and
document the improvement in patient comfort and reliability of gating with multi
slice CT.
Methods and Materials: We propose the following protocol for achieving 40
respiratory-gated imaging. The patient is asked to breathe normally. The acquisi
tion mode is step-and-shoot and the acquisition time per step lasts a breathing
cycleT" plus the timeT'mto acquire data for an image reconstruction. We apply a
data consistency condition in the image space to register the images of two adja
cent breathing cycles to generate gated images. We also gate the images with an
externally acquired respiratory signal. The internally and externally gated images
are used to correlate the phase difference between the two gating approaches.
The number of registration steps is inversely proportional to the number of slices
and the scan time can be reduced proportionally by the number of slices.
We have conducted one phantom, three animal and two patient studies with cov
erage of 5 to 10 cm range of simulated respiratory motion in the phantom and 3
to 8 sees breathing cycle in animal and patient studies.
Results: All studies were successfully gated in 40, and a correlation between
internal and external gating could be achieved.
Conclusions: A reliable and efficient respiratory gating has been developed on
a multi-slice CT scanner. Initial investigation on phantom, animal, human studies
demonstrated the clinical applicability of the approaches.

Automatic exposure control (AEC) for multislice CT: Algorithms and
experimental verification
C. Leidecker, M. Kachelriess, W.A. Kalender; ErlangenlDE

Purpose: To provide CT images of user-specified constant image quality at min
imal patient dose.
Material and Methods: Patient dose is minimized by adapting tube current to the
patient anatomy. This can be done by combining a local, projection angie-de
pendent tube current modulation, which decreases the tube current for projec
tions of low attenuation, with a global tube current regulation, which adapts the
tube current's mean level to the patient anatomy.
Our algorithm predicts the image noise using the current scan data to forecast
the local and global behaviour for the following 180 0 segment. Image noise pre
diction is done by an on-line error propagation for the central image area. Based
on user-specified image quality parameters such as image sharpness and image
noise, the optimal tube current mean value and modulation are computed in real
time.
We used various physical and anthropomorphic phantoms to simulate anatomic
variations realistically. Measurements were performed on a Somatom Volume
Zoom (Siemens, Forchheim).
Results: Images with a constant preselected noise level along the patients z
axis are obtained independent of the varying cross section. The mAs reduction
typically lies between 20 to 50%, depending on the anatomic range. The user
interface developed to support the radiologists in selecting image quality param
eters and dose level by including galleries of sample images in the user interface
was well accepted.
Conclusion: The presented results demonstrate a promising method to achieve
a user-specified image quality and at the same time to significantly reduce pa
tient dose. We now have started patient studies in order to substantiate our meth
od with clinical results.

8-0444 14:27

ASSRCI reconstruction showed significant improvements. The blurring was re
moved for objects close to the heart and throughout the complete lung. Double
contours vanished, the heart wall was clearly delineated and vessels were tracked
with the kymogram-correlated reconstruction.
Conclusion: Kymogram-correlated reconstruction eliminates artifacts of pericar
dial lung areas without the need for ECG recording. It seems to have the potential
to improve lung imaging in general.

8-0443 14:18

Assessment of image quality and dose for chest helical CT examinations in
lung carcinoma
L.M. Moran" R. Rodriguez', A. Calzado", A. Arenas', A. Cuevas', B. Garcia
Castano', N. Gomez-Leon', P. Moran'; 'EI Escor/aIIES, 2MadridlES,
'MostoleslES

Purpose: To implement the quality criteria proposed by the European Commis
sion for lung carcinoma chest CT and to assess the correlation between image
quality and radiation dose.
Materials and Methods: We analysed 100 exams of adult patients from five hel
ical CT scanners, in five centres. The values of the technical factors used and the
images were collected. The randomized images were independently read twice
by five observers to assess the fulfilment of the image quality criteria. An 'image
quality score' was defined to quantify the proportion of criteria met for each exam.
We applied consistency and independence tests to correct the lecture outcomes.
Dosimetric measurements were conducted to estimate the proposed dose quan
tities values for each patient.
Results: The mean percentage of each of the 16 image criteria fulfilment by
centres ranged from 53 to 100%. Eleven criteria were met to a large extent, above
98%, in all centres. Significant differences between centres were found for the
fulfilment of four criteria. The mean percentage image quality score by centres
ranged between 93 and 98%. Mean values of the dose quantities were in the
range 12.9-19.1 mGy for the weighted CT dose index (CTDlw), 263-577 mGy cm
for dose-length product (DLP) and 4.2-9.2 mSv for effective dose.
Conclusion: There was not found correlation between DLP and image quality.
The fulfilment of visualization criteria can be improved without any change in
dose. The appropriate use of technical parameters could diminish the dose with
out lowering the necessary quality.
(Granted by FIS, 01/0905)
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8-0442 14:09
Motion-free pericardiallung images from kymogram-correlated CT scans of
the thorax
M. KachelrieB, D.-A. Sennst, WA Kalender; ErlangenlDE

Purpose: To remove motion artifacts of pericardiallung areas with standard cone
beam spiral CT scans.
Methods and Materials: We use the rawdata-based kymogram approach to ex
tract the heart motion directly from spiral CT raw data [Med.Phys., 29 (7):1489
1503, 2002]. Although primarily intended for cardiac imaging we have applied our
method to standard lung scans where no ECG is available and the scan is only
slightly overlapping. We have evaluated data of 20 patients on a cone-beam CT
scanner (Sensation 16, Siemens, Forchheim, Germany) using a 16xO.75 mm
collimation, a rotation time of 0.5 s and a table increment of 6 mm per rotation.
Two reconstructions were carried out on the VAMP Syngo Explorer for each sub
ject: the standard cone-beam reconstruction ASSR (advanced single-slice rebin
ning) and the phase-correlated cone-beam algorithm ASSRCI (cardio
interpolation) that uses data of adjacent heart cycles for combination and there
by significantly reduces motion artifacts. Kymogram-correlated ASSRCI recon
struction was performed for the phase of least cardiac motion.
Results: 12 of the 20 patients exhibited significant motion artifacts due to heart
motion in the pericardiallung areas. For these patients the kymogram-correlated
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Dose reduction in multislice CT angiography of the neck by attenuation
based on-line modulation of tube current and prospective dose saving
M.T. Schmook, C. Schaefer-Prokop, S. Kreuzer, C. Herold, M. Prokop;
Vienna/AT

Purpose: To evaluate how dose reduction by on-line tube current modulation in
multislice CT angiography (CTA) of the neck influences image noise and diag
nostic image quality.
Methods and Materials: We performed CTA (4x1 mm collimation, pitch 5.6-6) of
the neck in 12 patients with (group A) and 12 patients without (group B) dose
modulation (Work-in-progress (WIP) implementation, Siemens). This technique
regulates mA levels depending on local attenuation in the body. The maximum
mA setting during dose modulation in group A was chosen similar to the mA
levels for standard scanning in group B.We measured image noise in homogene
ous regions of interest (ROI) in the trachea and peritracheal tissue. Three radiol
ogists assessed image noise, streak artifacts and diagnostic quality on a 5-point
scale.
Results: The mean difference in mAs between group A and B was 30%. Image
noise increased from hyoid level (10.3 HUigroup A; 9.6 HU/group B) to level of
Th2 (28.3 HUigroup A; 28.1 HU/group B). Subjective evaluation demonstrated an
increase in noise from 3.1 (B) to 3.4 (A), and in streak artifacts from 3.0 (B) to 3.2
(A) on the level of Th2. Diagnostic quality decreased from 3.6 (B) to 3.1 (A) (prox
imal carotids).
Identical noise levels would have been reached if dose reduction had been 17%
at the hyoid level and 29% at the level of Th2.
Conclusion: The WIP implementation of online tube-current modulation allows
for dose reduction for CTA of the carotid arteries but requires further fine-tuning
to assure no loss in image quality.

8-0446 14:45

Survey of doses in CT examinations in Italian hospitals and comparison
with diagnostic reference levels
D. Origgi, S. Vigorito, G. Villa, M. Bellomi, G. Tosi; Milan/IT

Purpose: To investigate the CTDlw and DLP values in CT for different anatomi
cal areas in Italy and to verify the respect of diagnostic reference levels.
Materials and Methods: CT dose measurements have been performed in 29
Italian hospitals on 48 CT scanners, according to the European Guidelines (EUR
16262EN). DLP for routine head, routine chest, abdomen and routine pelvis were
calculated from the CTDlw measured in PMMA phantoms. The resulting DLP
and CTDlw values were then compared to the diagnostic reference levels stated
by the Italian law (D.Lgs. 187/2000).
Results: CTDlw values exceeding the diagnostic reference levels were found in
39% of the cases for the head protocols, in 14% for the routine pelvis protocols,
in 8% for the abdomen protocols and only in 3% of the cases for the routine chest
protocols. Maximum DLP values exceeding the diagnostic reference levels were
instead observed for routine chest (19%). Differences in CTDlw may be attribut
ed not only to increased mAs, but also to intrinsic equipment related factors. On
the other hand differences in DLP values may be attributed, besides to CTDlw
variations, to the different choice of the scan extension.
Conclusions: In some cases, the CT acquisition protocols used in Italy should
be accurately revised, in order to maintain the CTDlw and the DLP values below
the diagnostic reference levels, with particular attention to mAs selection, but
without losing image quality, as could be checked making reference to the quality
criteria defined by the European Guidelines.

8-0447 14:54

Audit of image quality chest general CT examinations. Which observers?
L.M. Moran" R. Rodriguez', A. Calzado', A. Turrero", A. Arenas', A. Cuevas',
B. Garcia-Castano', N. Gomez-Leon"; 'San Lorenzo de EI EscoriallES,
2MadridlES, 3MostoiesiES

Purpose: To analyse an audit of the quality of chest CT for lung carcinoma indi
cation, in relation with observers and evaluation of image quality criteria.
Materials and Methods: A sample of 100 CT examinations from five CT rooms
at different centres was used to evaluate image quality criteria and dose pro
posed by the EC document EUR 16262. We analysed the evaluations performed
twice on a binary scale by five independent observers, one from every site. Three
steps were considered: a) the analysis of the consistency of each observer via
McNemar test; b) the use of the Friedman test to detect the over- or underrated
evaluations; c) a "master observer", defined from the results of both tests, per
formed a lecture using five graded categories.
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Results: A fair value of consistency was found for three observers (p > 0.09).
When analyzing using the Friedman test, significant differences (p < 0.05) were
found between one and the other two observers, with a remarkable bias observ
er-own site. Eleven criteria were fully accomplished in all sites using dichoto
mous evaluation, whereas only eight criteria did with the graded scale.The criteria
with low or very high levels of fulfilment from binary evaluation showed lower
scores in the graded scale evaluation and the average total scores by sites di
minished by 5-7% as well.
Conclusions: The application of consistency and independence tests can be a
useful tool in CT image quality audits. Bias is mainly influenced by the observer
experience and linked to the observer-centre relationship.
(Granted by FIS, 01/0905)

8-0448 15:03

Preliminary investigations of dynamic imaging utilizing volumetric CT
P.M. Edic', SK Basu', B. DeMan', WR. Ross', A. Goel"; 'Niskayuna, NYIUS,
2BangaloreilN

Objective: The objective of this research was to demonstrate preliminary capa
bilities of utilizing volumetric CT for dynamic imaging applications. Our volumet
ric CT system acquires axial data from approximately 5 cm on a subject at
isocenter and allows reconstruction of high-resolution, isotropic images at a na
tivs resolution of 0.133 mm.
Methods: A prototype of a volumetric CT system was developed at General Elec
tric Global Research in Niskayuna, New York, USA. The detector utilized in the
imaging system is a 20 cm by 20 em digital X-ray detector, comprised of a 1024
by 1024 grid of detector elements, each havinq a resolution of 0.2 mm by 0.2 mm.
Projection data were collected while scanning dynamic phantoms as well as small
animal models (maximum rotation period of 2 s). Volumetric, time-resolved re
constructions were generated for each of the dynamic phantoms and animal
models.
Results: The preliminary results foreshadow the benefits of volumetric CT tech
nology.The high spatial resolution allows reconstruction of very small structures.
The large volumetric coverage allows acquisition of data from a whole organ in
one rotation of the gantry.
Conclusion: The results of the work presented provide a glimpse into the future
of CT imaging. Although our prototype has certain system limitations, the high
resolution capabilities of volumetric CT as well as the large area coverage ena
bles advances in clinical applications such as cardiac imaging and quantification
of whole brain/organ perfusion.

8-0449 15:12

Optimisation of micro-computed tomography
T.O.J. Fuchs, M. Mahmoud, T. Riedel, A. Lutz, WA Kalender; Erlangen/DE

Purpose: The aim of our efforts was to establish simulation tools for CT with
respect to optimisation of Micro-Computed Tomography (uCT) and to apply them
to the question of how to design an optimal CT system.
Material and Methods: The following parameters of a virtual uCT system can ba
varied: voltage setting and filtration of a micro-focus transmission target X-ray
tube, geometrical set-up and sampling rate, choice of detector system. Different
scan trajectories are available, e.g. spiral or circular, with varying density of an
gular projections. Each simulated data set is reconstructed using an adequate
standard Feldkamp-type reconstruction algorithm. Signal, noise and dose were
evaluated based on realistic numbers of quanta incident on the object.
Results: The simulation tool was experimentally verified for an existing uCT sys
tem. Measured and predicted results showed sufficient agreement to establish
the validity of the implemented model. Image resolution in uCT is directly de
pendent on focus size, the pixel spacing of the detector and geometry. The sig
nal-to-noise ratio of the tomographic sections is approximately independent of
the kV setting within a wide range (80 - 140 kV). The most crucial parameter with
respect to image quality and dose is the spectral quantum absorption efficiency
of the detector system (e.g. amorphous selenium type, scintillator plus CCD cam
era. cesium-iodide plus a-Si, ideal detector with 100% quantum efficiency).
Conclusion: The simulation tools allow to investigate uCT systems with respect
to all components and scan protocols involved. In addition, at least for small
sized objects optimal scan parameters can be specified.

8-0450
withdrawn by author
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8-0453 16:18

Purpose: The utility of Excimer laser assited (ELA) angioplasty in long SFA oc
clusions (> 10 cm) was evaluated with a follow-up of two years.

8-0455 16:36

8-0454 16:27

Materials and Methods: 318 patients with long and chronic SFA occlusions (mean
length: 15.4±3.0 cm) and a total of 411 lesions were treated with ELA-PTA. Fol
low-up examinations were performed at 24h, 1,3,12, and 24 months after inter
vention using clinical examination, treadmill test, ABI calculation and color coded
duplex sonography.
Results: Primary technical success employing ELA-PTA could be achieved in
342/411 (83.2%). A different approach was necessary in 44 lesions, in 39 lesions
via transpopliteal access.The overall technical success rate was 90.5% (372/411).
Major complications were: acute reocclusion (1.0%), perforation (2.2%) and em
bolism or distal thrombosis (2.9%). After intervention 68.8% were in category 0,
16.6% in category 1 and 8.2% in category 2 according to the Rutherford cate
gories. Primary patency rate was 85.1% (6 months), 65.1% (1 yr.) and 49.1% (2
yrs.). In the majority of the cases a second successful intervention could be per
formed on an out-patient basis. The secondary patency rate was 87.5% related
to cases with successful primary recanalization, and 81.0% related to all ob
structions intended to treat.
Conclusion: Long SFA occlusions can be successfully treated by Excimer laser
assisted angioplasty. To maintain a high patency rate, repeated interventions will
be necessary in the majority of cases. However, by consequent clinical monitor
ing, relevant restenosis can be detected before reocclusion occurs, and even be
treated on an out-patient basis.

Purpose: Objectives of this study were to evaluate the impact of radiopaque
markers on stent visibility and the impact of such radiopaque markers on local
ized corrosion.
Materials and Methods: The radiopacity of the following stents was evaluated at
different fluoroscopy modes (spotfilm, continuous fluoroscopy, 15p/s, 7.5p/s, 3p/s):
Memotherm Flexx(FX), Memotherm Luminexx(LX), SMART(SM),
SMARTeR(SMR). Four readers evaluated a total of 3200 images according to the
following radiopacity score (RS): Oenostent visible, 1=poor, 2=acceptable, 3=good
and 4=very good stent visibility. LX and SMR stents were SUbjected to potentio
dynamic polarization testing. Palmaz-Schatz stents were used as the control group
for comparative evaluation. The breakdown value (Ebd) was the parameter of
interest.
Results: At the spotfilm mode the LX, the SM and the SMR were rated well to
very well visible in 99%,96% and 96%, the FX only in 64%. At 7.5 pis (the stand
ard f1uoro mode) the LX was considered to be well to very well visible in 77%,
followed by the SMR in 12.5%, the SM in 1% and the FX in 0%. The SMR stents
exhibited the highest Ebd values (802 ± 112 mV vs SCE) and the LX stents the
lowest (155 ± 38 mV vs SCE).
Conclusion: Stent radiopacity can be increased significantly with the help of
radiopaque markers (p < 0.0001 LX vs. FX). However, the surface condition of
the stent corpus and the mode of attachment of the marker onto the corpus may
have a significant impact on the uniformity of the final corrosion behavior.

Radiopaque markers in endovascular stents: Helpful modification or
endovascular hazard?
J. Wiskirchen, C. Koenig, K. Kraemer, U. Kramer, J. TrObenbach,
C.D. Claussen, S.H. Duda: Tilbingen/DE

The feasability of day case femoro-popliteal angioplasty using 4 Fr access
systems
M. Farrugia, S.K. Shami, T.R. Cheatle, J. Farrah; Romford/UK

Purpose: The feasability of performing femora-popliteal angioplasty procedures
as an out-patient/day case procedure in 50 selected patients with significant in
termittent claudication using minimal access 4 Fr systems is discussed.
Materials and Methods: Ali patients were assessed clinically and with duplex
vascular US to map out the stenotic and occlusive lesions. Superficial femoral
(SFA) and popliteal artery stenoses and occlusions of all lengths were treated.
Inclusion criteria included vital parameters such as BP,clotting screen as well as
social and home care factors. Vascular inclusion parameters included good iliac
inflow and adequate tibioperoneal and calf run-off. Formal aortodistal angiogra
phy was not performed. US guided antegrade femoral access using 4 Fr sheaths
and catheters over 0.018" wire and balloon systems following endoluminal or
subintimal recanalisation was used. Intra-procedural heparinisation and post
proceudre antiplatelet treatment was used. Pressure dressing compression of
puncture site and observation for 6 hours was performed. A 12 hour telephone
check was also performed. Long term follow up was via symptomatic and clinical
assessment.
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Endoluminal therapy in patients with arterial occlusive disease:
Assessment of quality of life in 200 patients (work-in-progress)
H.A. Deutschmann, G. Bohdal, B. Gregorieva, P. Schedlbauer, G. Schwantzer,
K.A. Hausegger; Graz/AT

Purpose: To assess the impact of PTA or stent placement on quality of life in
patients with ischemic peripheral artery disease.
Materials and Methods: Changes in quality of life were prospectively evaluated
in 200 patients before and up to 12 months after treatment. Physical, emotional
and general health components were determined using the RAND-36 item sur
vey.Multivariate analysis was performed to assess short and long-term effects of
treatment in multiple subgroups. Six and 12 months follow-up data were available
for 135 and 70 patients.
Results: All measured components of quality of life improved significantly after
the intervention. Reduction of bodily pain was the most evident effect of treat
ment. Best benefit was observed in c1audicants, patients with femoropopliteal
lesions and stent patients. Combined PTAof femoral and crural arteries showed
better long-term effects than sole femoral or crural PTA.
Conclusion: PTA and stent placement proved to increase health related quality
of life in patients with arterial occlusive disease. Certain SUbgroups of patients
seem to have a better benefit of the interventional treatment than others. This
may significantly influence patient management.

Recanalization of long superficial femoral artery occlusion with Excimer
laser assisted PTA: Primary and long-term results
J.O. Balzer, V. Gastinger, A. Thalhammer, E. lindhoff-Last, T.J. Vogl; Frankfurt
a. Main/DE

8-0451 16:00

Catheter-directed thrombolysis (COT) with high-dose bolus rt-PA in patients
with acute or subacute lower limb ischemia: Potential benefits from heating
of rt-PA
D.K. Tsetis, A. Katsamouris, K. Charnalakis, A. Giannoukas, A. Hatzidakis,
E. Karagiannakidis, C. Ioannou, N. Gourtsoyiannis; Iraklion/GR

Purpose: To explore the potential benefits of heating recombinant tissue plas
minogen activator (rt-PA) in patients with less than 30 days lower limb ischemia
treated with catheter-directed thrombolysis (CDT) using high-dose bolus rt-PA.
Materials and Methods: Ten iliac and 24 infrainguinal arterial occlusions were
treated by two 5 mg boluses of rt-PA injected into the proximal clot, followed by
two protracted boluses of 5 mg rt-PA. In the first 18 patients (group A) regular rt
PAwas administered, whereas in the last 16 patients (group B) the rt-PA boluses
were heated to 38°C for 30 minutes before bolus injection, in a commercial oven
like device used for prewarming of contrast media. In case of residual thrombus,
a continuous infusion of 2.5 mg/hour of rt-PA was started.
Results: Successful thrombolysis was achieved in 28 (82%) arteries, 14 from
group A and 14 from group B, respectively. Unmasked lesions were treated with
PTA! stenting in 17 cases and with surgery in 4. There was one fatal retroperito
neal hemorrhage. The outcome of thrombolysis was not significantly altered by
heating of rt-PA. However a statistically significant reduction in the total rt-PA
dose (27.9 mg vs 24.28 mg, p=O.05) and duration of lysis (6 hours and 12 min
utes vs 2 hours and 42 minutes, p=O.OOl)was observed in group B compared to
group A.
Conclusion: Catheter-directed thrombolysis (CDT) using high-dose bolus rt-PA
seems to be accelerated with heating of rt-PA before bolus injection in patients
with acute or subacute lower limb ischemia.
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Results: The procedure was well tolerated in all patients with successful radio
logical, symptomatic and clinical outcomes in all selected patients. Complication
rates comparable to in-patient angioplasty procedures were recorded. No com
plication requiring treatment occurred.
Conclusion: Out-patient based angioplasty procedures using minimal access
4Fr systems are feasable and safe in carefully selected patients.

8-0456 16:45

Suture mediated closure devices in an interventional radiology unit:
Suitability for outpatient arterial balloon dilatation and stent insertion
J.C. Wilkins, M.S. Hamady, M. Ong, H.L. Walters, PS. Sidhu; London/UK

Purpose: To assess the safety and efficacy of a suture mediated closure device
(The CloserTM, Perclose, CAl (SMCD) in a dedicated day-care unit.
Materials and Methods: Prospective assessment of 104 consecutive SMCD
procedures over a 6-month period. Sheath size, type of arterial puncture (ante
grade or retrograde), procedure (diagnostic or interventional) success, complica
tion rates and operator experience were recorded. All patients with a successful
procedure were mobilized at 2 hours.
Results: SMCD procedures were performed in diagnostic (n=38) and interven
tional (n=66) cases, 57 involved balloon dilatation or stenting and 9 involved he
patic chemoembolisation. Device insertion (15 antegrade, 79 retrograde) was
well tolerated, mean insertion time of 7.9 minutes. The median sheath size was
6F (range 5 to 7F). The immediate haemostasis success rate was 83.7%. Hae
matomas (n=7) and a pseudoaneurysm were recorded. Ten procedures were
abandoned, no complications were seen after use of manual compression. There
was failure of haemostasis after apparent successful device insertion in 7 pa
tients. Failure rate for antegrade punctures was higher (6/15 - 40.0% versus 11/89
- 12.4% for retrograde punctures). A late complication (graft infection at suture
site) required surgical treatment. Operators performing a minimum of 10 proce
dures had a higher success rate (21% vs 9.8%).
Conclusion: The SMCD is a safe and effective method of obtaining puncture site
haemostasis. Operator experience improves the technical success rate but even
with technical failure, complications are minimal. Graft infection is a risk with per
manent suture material and antibiotics should be considered.

8-0457 16:54

Experience of cutting balloon angioplasty in peripheral grafts, stents and
dialysis fistulae
T. Lupattelli, P Matravers, C. Sandhu, U. Patel, R. Morgan, A.-M. Belli;
London/UK

Purpose: To evaluate culling balloon percutaneous transluminal angioplasty (CB
PTA) for stenoses of peripheral arterial by pass grafts anastamoses, stents, na
tive arteries and dialysis fistulae.
Materials and Methods: 39 patients (43 lesions) were treated with cutting bal
loon PTA for 24 graft anastomotic stenoses (13 prosthetic grafts, 2 composite
grafts, 7 vein grafts), 1 stent graft, 3 native arteries post PTA, 1 post radiotherapy
stenosis, 4 Instent restenoses and 6 dialysis fistulae. In the first 20 patients cut
ting balloons up to 4 mm were used followed by conventional PTA to the required
diameter as larger devices were unavailable. In the subsequent 19 patients cut
ting balloons up to 6 mm were used followed by conventional PTA. Criteria for
success were a residual stenosis of < 30% or abolition of the pressure gradient.
Follow-up was by colour duplex ultrasound.
Results: Cutting balloon PTA was technically successful in 94% of cases. Fol
low-up revealed 4 recurrent stenoses, 2 graft occlusions and 1 pseudo aneurysm
following 6 mm CBPTA rupture occurring between 6 weeks and 1 year. Follow-up
ranges from 6 weeks - 3 years. One restenosis at 6 months was successfully
treated by repeat CBPTA. The primary patency rate for grafts was 77% at a mean
of 18 months.
Conclusion: CBPTA is a simple technique which provides an alternative method
of treating stenoses, many of which are resistant to conventional PTA.

8-0458 17:03

External beam irradiation: Role in prevention of restenosis after stent
implantation in the superficial femoral artery
D. Siablis, P Zabakis, D. Kardamakis, D. Karnabatidis, C. Kalogeropoulou,
T. Skouras, I. Dimopoulos; Patras/GR

Purpose: The aim of this study is to evaluate the role of percutaneous radiation
therapy in the prevention of neointimal hyperplasia, after stent placement in the
superficial femoral artery.

Materials and Methods: Fifty patients had a stent implanted in the superficial
femoral artery during a period of 1.5 years. All were advised to receive anticoag
ulation therapy. Twenty five patients (radiotherapy group) received a total dose of
20 Gy of percutaneous radiation therapy at the enlarged stent area, while the rest
of them received no radiation therapy (control group).
Results: Non significant stent stenosis occurred in eleven patients of the radio
therapy group, six months post-intervention. Seven patients developed mild ste
nosis at stent ends. Three patients suffered with stent occlusion due to inadequate
anticoagulation therapy and were excluded from the study. All patients in the
control group, suffered from intra-stent stenosis. Re-intervention was necessary
in 5 patients of the radiotherapy group and in 15 of the control group.
Conclusion: In spite of the small sample, our study shows a positive influence of
percutaneous radiation therapy on the extent of intimal hyperplasia after stent
implantation, leading to lower reocclusion rates. Further studies are deemed nec
essary for better evaluation.

8-0459 17:12

Treatment of catheter-induced false aneurysms with Ultrasound-guided
thrombin injection: B-flow versus color Doppler imaging
K.-P. Jungius, T. Boehm, B. Marincek, T. Pfammatter; Ziirich/CH

Purpose: To compare the eligibility of b-flow imaging in ultrasound-guided per
cutaneous thrombin injection for the treatment of catheter-induced false aneu
rysms.
Materials and Methods: Since summer 2000 we performed ultrasound-guided
percutaneous treatment of puncture site (5 - 14 French) false aneurysms with
thrombin in 16 patients. Femoral (14), popliteal (1) and subclavian (1) arteries
were treated. The size of these pseudoaneurysms ranged between 1 cm and
4 cm. In 11 patients b-flow imaging was used instead of color Doppler to visual
ise the procedure. The thrombin component of Beriplast® (Aventis / Centeon,
Marburg, Germany) was used in the dosage 500 - 2.500 I.U. depending on the
size and shape of the lesion. The duration of the procedure and the image quality
were evaluated using a score scheme by two readers (4 = excellent to 1 = poor).
Results: Compared to color Doppler imaging b-f1ow allowed acquisition of all
necessary information faster and with less artefact, in particular during injection.
B-flow reduced by 30% the time needed for the procedure. With respect to image
quality it was rated 3.4 vs. 3.1.
Conclusions: Thrombin injection performed percutaneously under ultrasound
guidance appears to be a reliable technique to treat false aneurysms even if
induced by large bore catheters. B-flow imaging seems to be a helpful imaging
tool with several advantages compared to color Doppler imaging.

8-0460 17:21

CT-guided sympathicolysis in peripheral artery disease: Indications, patient
selection and long-term results
G.J. Antes, S. Huttner, M. Huttner; Kempten/DE

Purpose: Assessment of long-term results of CT-guided lumbar sympathicolysis
(LSL) in advanced peripheral arterial vascular disease (pavd). Establishment of
suitable patient selection.
Materials and Methods: LSL was performed in.138 cases with Fontaine stages
III (13%) and IV (87%). 250 consecutive patients were examined with a radionu
c1ideperfusion study of the feet prior to and during peridural anaesthesia (PDA)
in order to select suitable patients for LSL. LSL was not performed in patients
with impaired perfusion under PDA (n = 112). Early and long-term results after
one to five years were evaluated.
Results: In 79% an initial improvement was found after LSL. After more than one
year success was maintained in 38%.49% of the cases had a progression of the
disease. This is significantly better compared to a control group with conserva
tive treatment with an initial improvement of 36% and only 12% after more than
one year. In this group 82% of the disease was progressive. Diabetics also showed
a positive response to LSL.
Conclusion: LSL has a positive influence on the course of pvad in patients se
lected by radionuclide perfusion studies. Diabetes and angiographic findings do
not playa primary role in patient selection for LSL.
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Purpose: To determine the usefulness of 3D DESS sequence for diagnosis of
acetabular labral tears.
Materials and Methods: MR-arthrography of the hip was performed in 26 pa
tients with suspicion of acetabular labrallesions on clinical and radiographic ex-

8-0463 16:18

Acetabular labral tears: Evaluation with 3D dual echo steady state (OESS)
sequence
M. Sirvanci, L.O. Ulusoy, C. Duran, KA Ganiyusufoglu, K. Karaman;
IstanbulITR

8-0461 16:00

Imaging of the articular cartilage in the hip: Use of high resolution MR
arthrography
G.M. Neumann, MA Duran Mendicuti, A.J. Splitthoff, C.S. Winalski, PK. Lang;
Boston, MA/US

Purpose: To investigate the diagnostic value of contrast enhanced ultrasound
(CEUS) in the detection of active sacroiliitls.
Material and Methods: Seventy patients with inflammatory lower back pain and
30 asymptomatic volunteers were investigated with unenhanced and enhanced
US.The degree of vascularity at the posterior portions of the sacroiliac joints was
assessed (using 4 grades: 1: no vessel; 2: < 3 vessels; 3: 3 - 5 vessels; 4> 5
vessels; grades 1-2 were defined normal and grades 3-4 pathologic). Unenhanced
and enhanced US were compared with the contrast-enhanced magnetic reso
nance (MR) imaging. In order to compensate for clustered observations, compar
ison of unenhanced and enhanced US findings was performed with a clustered
receiver operating characteristic (ROC) analysis.
Results: Twenty-seven (39%) of patients demonstrated active sacroiliitis on MR
imaging. Unenhanced US detected 6 of 27 (22%) and CEUS 25 of 27 (93%)
patients with sacroiliitis. The detection of vascularity in the sacroiliac joint was
significantly increased by contrast administration (p < 0.001). Normal volunteers
demonstrated grade of vascularity 1 and 2 only. CEUS demonstrated a sensitivity
of 93%, a specificity of 77% and a NPV of 95%. Unenhanced sonography showed
a sensitivity of 22%. Clustered ROC analysis demonstrated that CEUS (Az =

Value of contrast enhanced ultrasound (CEU5) in the diagnostic evaluation
of active sacroiliitis
A. Klauser, F. Frauscher, M. Schirmer, P Springer, G. Feuchtner,
D. zur Nedden; InnsbruckiAT

8-0465 16:36

8-0464 16:27

Ultrasound-guided intra-articular injection of the hip joint
S. Tormenta, A. Migliore, P Nardis, A. Alimonti; Rome/IT

Purpose: To verify the feasibility, safety, and efficacy of intra-articular injection of
the hip guided by ultrasound.
Methods and Materials: We performed a pilot, open label, prospective study in
patients with symptomatic hip osteoarthritis (K-L radiological grade 2-3). Patients
were injected with a high molecular weight hyaluronan (SynvisC®, Genzyme Bi
osurgery). Sixty-siX injections were performed in 33 patients. A 5.0-MHz curvilin
ear or 7.5-MHz linear transducer (Esaote-Hitachi) was used. Hips were scanned
using an anterior parasagiUal approach to visualise articular femoral profile and
joint capsule, Color Doppler allowed visualisation of femoral vessels. Under aseptic
conditions, with dedicated biopsy gUide, we inserted a 9 cm (20G) spinal needle
into the cranial part of the articular cavity. Needle placement was performed un
der real-time sonographic monitoring. When the tip contacted the femoral head,
needle was slightly withdrawn and 2 ml of Synvisc were injected. Color Doppler
flow signals and low resistance to injection permitted us to verify intra-articular
progression of hyaluronan. The procedure involved two operators: one gUided
the procedure, and the other administered hyaluronan and placed the needle.
Results: Correct intra-articular placement of the needle was achieved in all pro
cedures. No serious systemic or local adverse effect was recorded. Clinical data
showed that Synvisc significantly improves symptoms in patients with hip oste
oarthritis.
Conclusion: Ultrasound-guided intra-articular injection of the hip is a simple and
reliable technique. It has many advantages compared to fluoroscopic approach,
including real-time imaging with vessel visualisation, and lack of ionizing radia
tion. Ultrasound should be the primary guidance technique for intra-articular in
jections of the hip.

aminations. Before intra-articular injection of Gd-DTPA conventional MR exami
nation was performed and coronal oblique 3D DESS images were obtained for
all patients on a 1,5 T MR unit. Conventional MR and 3D DESS images of the
acetabular labrum were compared with post-injection MR-arthrographic findings.
Results: Labral tears were diagnosed In sixteen hips, four labra had degenera
tive changes without a frank tear and six labra were identified as normal on the
basis of arthrographic findings. Among the 16 labrai tears, eleven were at the
acetabular - labral junction, three were in the labral substance abutting a labral
margin and two were fragmented with an irregular remnant. Of the 16 labral tears
11 were also detected on 3D DESS images. However, only 5 of them could be
demonstrated on conventional MR images. 5 of the patients in the study group
underwent surgical intervention and labral tears were confirmed in all of them.
Conclusion: In this preliminary study, 3D DESS sequence appears to be a non
invasive efficient technique and may be included in a routine MR imaging proto
col for patients with a strong clinical suspicion of acetabulo-Iabral complex
abnormality. Such a protocol may reduce invasive MR-arthrographic examina
tions. However, it needs to be further studied by larger clinical trials.

Room N/O

8-0462 16:09

MR arthrography of the hip: Prevalence of intra-articular loose bodies
A. Neuhold, C. Czerny, N. Jager, A. Liederer, L. Wicke; Vienna/AT

Purpose: To evaluate by MR-arthrography (MRA) the prevalence of loose bodies
in patients with chronic hip pain.
Methods: We investigated 196 patients with the mean age of 38 years (16-60)
who suffer from chronic hip pain. The MRA was performed, after the injection of
20 ml of 2 mmol/I Gadolinium DTPA solution by fluoroscopy, with fatsupressed 3
D-Gradientecho T1-weighted sequences. The joint capsule was divided into three
compartments a) anterior and superior recesses b) intracartilaginear space c)
femoral neck recesses
Results: Loose bodies were detected in 41 (21%) patients. The number of loose
bodies per patient ranged from 1 to 10, the size varied between 1 mm to 12 mm
diameter. In 34 (86%) patients the loose bodies were found in the anterior re
cesses around the anterior and superior labral complex. Only in 1 (2%) patient
loose bodies were seen between the cartilaginear space. In 4 (10%) patients
loose bodies were detected around the femoral neck recesses.
Histology was available only in a few cases and showed primary synovial chon
dromatosis without underlying arthritis.
Conclusions: MRA identifies loose bodies of the hip joints in 21% of patients
and can be utilized to differentiate loose bodies from labrallesions.

Musculoskeletal

16:00 - 17:30

Moderators:
M.J. Breitenseher; Vienna/AT
J. Labuscagne; Cresta/ZA

Purpose: To assess the value of high resolution MR arthrography in the evalua
tion of the articular cartilage in the hip.
Methods and Materials: 41 patients with a clinical suspicion for a labral tear
underwent MR arthrography of the hip to rule out a labral tear (1.5 T, coronal,
sagittal, axial SE fat sat 766/22, 512X256 (coronal and sagittal) or 256X256 ma
trix (axial), 1 NEX, FOV 16-18). The frequency and severity (O=normal, 1=signal
heterogeneity, 2=fissuring, 3=thinning < 50%, 4=thinning > 50%, 5=full thickness
cartilage loss, 9=not evaluable) of cartilage changes in the anterior, posterior,
medial and lateral acetabulum and femoral head were evaluated.
Results: All cases demonstrated image quality adequate for evaluation of the
cartilage. Labral tears were found in 38 patients (15 lateral, 25 anterior, 10 poste
rior, multiple tears in 21).27 patients showed cartilage changes, 22 with changes
in multiple different areas. Full thickness cartilage loss was observed in 11 re
gions in 8 patients (areas of damage measuring < 1 cm in 8 regions, and 1-2 cm
in 3 regions) most prominently in the lateral acetabulum. Cartilage thinning> 50%
was seen in 23 areas in 12 patients. Cartilage thinning < 50% was shown in 20
regions in 10 patients. We saw 4 areas of fissuring in 3 patients and 4 areas of
signal heterogeneity in 4 patients.
Conclusion: High resolution imaging protocols for MR arthrography afford visu
alization of the articular cartilage in the hip. MR arthrography shows a high prev
alence of cartilage abnormalities in patients with hip pain and with suspected
labral tears.

SS 810
Pelvis and hip
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0.78) was significantly better than unenhanced US (Az = 0.56) for the diagnosis
of active sacroiliitis (p = 0.007, two-sided test) .
Conclusion: Contrast enhanced US is superior to unenhanced US in the depic
tion of vascularity in the sacoiliac joint and allows for detection of active sacroili
itls,

8-0466 16:45

Fatigue stress fracture of the sacrum
J.A. Ahovuo, M. Kiuru, T. Visuri; Helsinki/FI

Objective: To assess the findings of MRI in fatigue stress fractures of the sac
rum.
Materials and Methods: 31 conscripts (18 male, 13 female, age 18-26 years ,
mean 20) had a diagnosis of fatigue sacral stress fracture verified with MRI. All
patients had suffered from unilateral hip pain associated with their military train
ing. All patients underwent MRI of the pelvis .The patients were also studied dur
ing and after recovery.The findings of MRI were evaluated as regards to location,
and signal intensity.
Results: 31 patients had MRI changes in signal intensity of the sacrum, medial
to the sacroiliac joint , and locating in the first and second sacral foramina . The
MRI changes in signal intensity were intermediate on T1 weighted images , and
high on STIR orT2 weighted fat-suppressed images. A linear signal void fracture
line was also seen. Multiple stress injuries 10the pelvic bones were also seen in
7 of 31 (23%) patients . Five patients (16%) had bilateral sacral stress fracture.
Fatigue sacral stress fractures appeared more commonly in female than male
conscripts (p < 0.001). After recovery time, MRI fatty marrow conversion was seen
on T1 weighted images, whereas STIR and T2 weighted fat-suppressed images
were normal. The fracture line was disappearing during follow-up.
Conclusions: Fatigue sacral stress fractures are seen in patients undergoing
heavy physical training, being more common in female than male patients . Hip
pain is the main symptom of a fatigue sacral stress fracture. Multiple stress frac
tures are associated with sacral stress fractures . The diagnosis is verified with
MRI.

8-0467 16:54

CT-gulded computer assisted percutaneous screw insertion for pelvic
fracture fixation using a novel targeting device: A cadaveric study
P.~, R.E. Rosenberger, B. Dolati , H. Gschnitzer, C. Fink, M. Blaulh ,
W.R. Jaschke , R.J. Bale ; InnsbruckiAT

Purpose: To determine the accuracy of computer-assisted pin placement for
percutaneous fixation of fractures of the poster ior pelvic ring in a cadaveric study.
Materials and Methods: The cadaveric specimen was fixed in prone position
using the BodyFix vacuum device (Medical Intelligence, Schwabmunchen, Ger
many). CT-images were sent to the StealthStation navigation system (Medtronic,
USA) to plan the pin placements. Using our patented Vertek targeting device 7
pins (2.5 mm thickness) were placed in the pelvis , 4 to fix the posterior and 3 to
fix the anterior pelvic ring. Accuracy was determined by superimposition of the
planning CT with the control CT. This procedure was repeated in 2 specimens
(N=21).
Results: The pin lenghth ranged from 15 to 26 em. Entering the bone the dis
tance from the pin to the plan as 1.5 ± 0.9 mm in x-axis, 1.4 ± 0.8 mm in y-axis
and 1.3 ± 1.0 mm in z-axis,Atlhe target it was 2.3 ± 1.7 mm in x-axis, 1.7 ± 1.2 mm
in y-axis and 2.3 ± 1.7 mm in z-axis.
Conclusions: CT-guided navigation in combination with our novel targeting de
vice allows for precise placement of screws in the pelvis and may be a useful tool
for percutaneous fixation of pelvic ring fractures in emergency surgery.

8-0468 17:03

Prognostic significance of pUbic pain. tenderness and pubic bone MR
findings In Australian footballers
J.P. Siavotinek, G.M. Verrall, G.T. Fon;AdelaidelAU

Purpose: This prospective study examined whether pubic pain or tenderness
and MRI findings such as pubic bone marrow edema are associated with restrict
ed training capacity or missed games during the football season.
Methods and Materials: Fifty-two Australian footballers in the national competi
tion (all male, median age 22 years, range 17-31 years) were recruited at the end
of preseason training . Pubic pain and focal tenderness to palpation were record
ed. MRI of the groin (1.5T GE Signa, 1.OTSiemens Impact) was performed within
one week of examination. T1 and fat suppressed T2 images were separately
reviewed by two blinded musculoskeletal radiologists. Training restriction due to
groin pain and games missed were documented.

me

Results: MRI showed severe pubic bone marrow edema in 19/52 (37%) and
linear parasymphyseal T2 hyperintensity in 16/52 (31%) footballers. Groin pain
necessitated restricted training during the season in 22/52 (42%) footballers and
9/52 (17%) missed at least one game for this reason . Preseason pain (p=0.004),
pubic tenderness (p=0.02) and linear parasymphyseal hyperintensity (p=O.Ol)
were associated with restricted training capacity during the season but pubic
bone marrow edema (p=0.08) was not. Pain (p=0.03) was associated with missed
games during the season but no association between missed games and pubic
bone marrow edema (p=0.83) or parasymphyseal hyperintensity (p=0.33) was
apparent.
Conclusion: In Australian footballers preseason pubic bone marrow edema, groin
pain and linear parasymphyseal T2 hyperintensity are associated with tra ining
restriction but only preseason groin pain was predictive of missed games.

8-0469 17:12

Anterior and posterior pelvic palntut syndromes in athletes: MRI evaluation
M. fuilllU!.ni, L. Ronzino , G. Della Porta, M. Maggiori, A. Barile , C. Masciocchi ;
L'Aquila/IT

Purpose: To describe the imaging features of the anterior and posterior pelvic
painful syndrome in athletes.
Materials and Methods: 28 athletes (23 males,S female) suffering from pelvic
pain (groin pain = 13 and hamstring syndrome = 15) underwent MRI after plain
film and ultrasound preliminary evaluation . In 5 patients CT evaluation was also
performed . MR examination was performed using a 1.5T unit (GE Medical Sys
tem). Proton density, T1 weighted and T2 weighted sequences on axial and coro
nal planes were employed. In one case MRI was also obtained after surgical
treatment.
Results: In all cases MRI demonstrated pathological findings : anlerior painful
syndromes were related to osteitis pubis , bursitis , inguinal hernia , post-traumatic
muscular lesions and stress fractures . Hamstring syndrome was related to inser
tional pathology of hamstr ing tendons, inflammation disease of regional bursae
and fibrotic changes of fatty tissue surrounding the ischial tuberos ity.
Conclusion: Anterior and posterior pubtc painful syndromes are painful conditions
often affecting athletes. MRI provides a correct evaluation of these syndromes
enabling an adequate therapy.

8-0470 17:21

Ultrasound as tool in the differential diagnosis of painful hip in children
C. Konstantoulakis', M. Marinakis', H. Vavouranakls", E. Mantakas ' .
V. Petroulakis' , E. Valirakis'; 'Chania/GR, 21raklionlGR

Purpose: The purpose of this study is the evaluation of the usefulness of ultra
sonography as the primary diagnostic tool in cases of children presenting a pain
ful hip.
Materials and Methods: Within the period between 1/3 /01 until 1/3/02 (12
months) , 55 children (67 hips), limping because of a painful hip (or bilaterally in
12 cases) , were examined clinically and by ultrasound. Their ages varied from 2
years to 14 years. In all cases an ultrasonographic study of the hip was per
formed , using linear ultrasonography, measuring the anterior capsule distance
(ACo) and imaging the anatomical structures of the hip.
Results: Nineteen hips were examined radiograph ically as well because of sig
nificant sonographic findings. Two cases of Legg-Calve-Perthes diseases, one
case of septic arthritis, one case of osteomyelitis of the neck of femur and one
case of Slipped Upper Femoral Epiphysis were diagnosed by ultrasound and
confirmed radiologically. In the rest of the cases (61 hips) an increase of the ACo
was confirmed varying from 3 mm to 9 mm compared to the contralateral hip and
the diagnosis of transient Synovitis was given. However in 11 hips a radiological
study was additionally performed because of clinical doubts , but proved to be
negative .All these hips were followed up for six months without any further com
plications /recurrences.
Conclusion: ultrasonography as a first step diagnostic method is safe, non-inva
sive quick and reliable in the evaluation process of a painful hip case and may
eliminate unnecessary and potentially harmful investigations.
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8-0473 08:48

8-0472 08:39

Cervical helical computed tomography in the identification of cervical spine
injuries in patients with head injury. Is it mandatory?
E. Testempassi, V. Vantali, M. Kolios, A. Skoula, K. Paulopoulou, D. Chondros;
Athens/GR

The prevalence of cervical spine involvement in rheumatoid arthritis
patients: A cross sectional study
A.K. Zikou, Y. Alamanos, M.1. Argyropoulou, N. Tsifetaki, C. Tsampoulas,
P.v. Voulgari, S.C. Efremidis, A.A. Drosos; loannina/GR

Purpose: Data on muscular changes in lumbar disc herniation is rare and still
controversial varying from normal to fatty altered erector spinal muscle. We ex
amined in this prospective study lumbar paravertebral muscle by means of pro
ton-magnetic resonance spectroscopy (1H-MRS) to show metabolite signal
changes.
Materials and Methods: 20 patients (mean body mass index BMI = 21.7) and 16
age-matched healthy volunteers mean BMI = 24.2) were included into the study.
All volunteers and 10 patients (BMI = 24) underwent 1H-MRS (Magnetom Vision,
Siemens, Erlangen) using a STEAM-sequence (TR=5000 msec, TE=20 msec,
VOI=8 ml) located in the lumbar muscle next to the disc herniation, or next to 4th
lumbar vertebra in volunteers. All patients had a muscle biopsy (1 em') by dorsal
approach. Spectroscopical data was evaluated by half-automatic lorentzian fit to
the water and fat peak areas and the fat/water ratio calculated. For statistical
analysis a students t-Test was used with p < 0.05.
Results: The mean fat/water ratio in the patient group was 0.19 (SD=0.11), in the
control group 0.09 (SD=0.12) (p=0.003). There was no correlation between the
BMI and the fat/water ratio. Muscle biopsy showed lipomatous transformation in
13/20 patients and increased intracellular lipid deposits in 8/20 patients.
Conclusions: 1H-MRS is a sufficient method to show changes in fat/water ratio
of lumbar muscle. However, more morphologic information of muscle at risk to
disc herniation is required.

8-0476 09:06

Separation between dura mater and spinous process: Indirect sign of
spondylolysis on MR imaging ofthe lumbar spine
A.E. Mahfouz, H. Sherif; DohalQA

Purpose: Spondyiolysis may be difficult to diagnose on MR imaging due to obliq
uity of the fractured pars interarticularis in relation to the imaging planes. The
purpose of this study is to assess the value of separation between dura mater
and spinous process as an indirect sign of spondylolysis on mid-sagittal MR im
aging.
Material and Methods: Sagittal T1-weighted MR images of the lumbar spine of
85 patients with bilateral fractures of the pars interarticularis of L5 not associated
with forward displacement of the vertebral body of L5 over that of S1 and 93
patients with degenerative disc disease not associated with pars interarticularis
fracture were randomized and evaluated by a blinded reader. To eliminate bias,
only the mid-sagittal images were evaluated. The reader was asked to note the
presence or absence of separation between dura mater and spinous process of
L5, recognized by interposition of epidural fat between the two structures.
Results: Separation between dura mater and spinous process of L5 was noted
in 67 out of the 85 patients with fractures of the pars interarticularis (78.8%) and
three of the patients without pars interarticularis fracture (3.2%). The difference
was statistically significant (p < .01). Separation between dura mater and spinous
process has specificity of 78.8%, sensitivity of 96.8%, and accuracy of 88.2% for
diagnosis of spondylolysis.

Materials and Methods: MRI of cervical spine in neutral position was performed
in all patients of our study with 1T unit in T1W and T2W sequences in sagittal
planes. MRI in sequentional flexion, according to conventional, flexion/extension
radiographs and clinical symptoms, was then performed. For controlled flexion of
the spine we used home-made plastic device with 5 steps of flexion.
Results: In injured risk patients with no skeletal abnormalities, flexion MRI can
show injury of discs and/or ligaments which can lead to late instability without
sufficient treatment. In degenerative diseases of cervical spine we can diagnose
contact of protuded disc with spinal cord which wasn't apparent in neutral posi
tion. In all cases we were able to reconstruct kinematic MRI study.
Conclusions: Flexion MRI study as an additional examination is valuable in some
patients with trauma or degenerative disease of cervical spine. It's not time con
suming exam and in trauma victims with suspected soft tissue injury it prevents
late instability. It cannot be performed in seriously injured patients as this risks
their neurological deficit.

8-0474
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'H-MR spectroscopy in lumbar paravertebral muscles in patients with disc
herniation
J.D. Heidenreich, A.M. Schilling, T. Scnults, K.-J. Wolf; Berlin/DE

Roome08:30 - 10:00
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Musculoskeletal

55910
Spine
Moderators:
A. Hadjipavlou; Iraklion/GR
S. Lindequist; Oslo/NO

Purpose: To investigate the frequency of cervical involvement in rheumatoid ar
thritis (RA) patients.
Materials and Methods: One hundred and fifty RA patients, who fulfilled the
American College of Rheumatology criteria for RA, were investigated. All pa
tients had a complete physical and laboratory evaluation. In addition the patients
had a radiological evaluation, which included hand and wrist X-rays, as well as
cervical spine radiographs in anteroposterior, lateral and lateral in full flexion
views. Hand X-rays were evaluated according to the Larsen criteria, while cervi
cal radiographs according to the modified Bland classification.
Results: There were 110 females and 40 males with a mean age of 59.3 (12.1)
and disease duration 10.8 (5.3) years, while 60% of the patients had positive
rheumatoid factor (RF). One hundred and four out of 150 (69.3%) had X-ray find
ings related to the cervical spine. More specifically, subaxial subluxations (63.3%),
disc space narrowing (44%), vertebral plate sclerosis and erosions (43.6%). At
lantoaxial subluxations and erosions of the odontoid process were found in 22%
and 2.7% respectively. The radiological changes showed significant correlation
with age, disease duration, positive RF, number of rheumatoid nodules and hands
X-rays Larsen score (p < 0.01).
Conclusions: A high frequency of cervical spine involvement was found among
RA patients, which is correlated with disease duration and severity.

Purpose: To evaluate the value of cervical spine helical CT in the diagnosis of
cervical vertebrae fractures or dislocations in patients with head injuries.
Materials and Methods: The records of 148 trauma patients with head injury
admitted in our hospital, were retrospectively reviewed. The age of the patients
ranged from 17 to 69 years, with a mean age of 46 years. In all patients CT of the
head and cervical spine were performed. Examination protocol was: 3/3/3 (slice
thickness/table feed/reconstruction). Incline gantry parallel to the intervertebral
disc C4-C5 for the lower cervical spine and parallel to the intervertebral disc C2
C3 for the upper cervical spine.
Results: Cervical spine injury was found in seven patients (4.7%). Three pa
tients had an unstable injury and 4 had a stable injury. From 7 patients only two
had a low level of consciousness (Glasgow score < 8) and the remaining 5 were
alert but with neurologic symptoms. Four patients had cervical pain and tender
ness, one had symptoms of cervical root injury and 1 patient had paraplegia.
Cervical spine injury was not identified in patients with a negative neurologic
signs or symptoms. In 33 patients with cervical pain or cervical tenderness, the
cervical CT was normal. Only one patient with negative plain film had a fracture
of C2 vertebra.
Conclusion: The incidence of serious simultaneous spine injury in patients with
a head injury is relatively low. Cervical spine CT may not be necessary in alert
patients without symptoms, and with negative plain film of the cervical spine.

Flexion, dynamic MRI of cervical spine
J. Beran, L. Endrych; Liberec/GZ

Purpose: The aim of the study is to highlight value of sequential flexion MRI in
selected patients with traumatic and degenerative diseases of cervical spine
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The diagnostic value of CT-gulded needle biopsy or aspiration of spine
C.-M.I::imillg, M. Shin, S. Kim, S. Lee; Seoul/KR

Manganese ions as intracellular MRI contrast agents: Calcium interactions
andT, relaxation in rat myocardium
W. Nordhoy, H.W. Anthonsen, M. Bruvold , J. Krane, H. Brurok, P.~;

TrondheimiNO

Room P
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Contrast Media

55906
Contrast media in experimental radiology
Moderators:
O. Clement ; Paris /FR
V. Hadjidekov; SofialBG

08:30 - 10:00

Purpose: Paramagneti c manganes e (Mn) ions (Mn" ) are potential MRI markers
of myocardial viabilit y.They compete with calcium (Ca2. ) ions for entry into cardi
ac cells where they are retained for hours.We have examined Mn2. - Ca" interac
tions and correlated changes in Mn metal content with changes in T, in rat
myocardium.
Materials and Methods: Myocardial T, and Mn content were measured after
wash in-wash out with MnCI2 in isolated rat hearts. T, analysis was performed at
20 MHz by the inversion recovery method . Mn content was measured by atomic
absorption spectrometry.

Purpose: To evaluate the diagnostic value of CT-guided biopsy of inflammatory
or tumorous lesions in the spine and paraspinal soft tissue .
Materials and Methods: 120 biopsies were performed under CT guidance on
109 patients for the diagnosis of spinal lesions. In most patient s, prepara tion for
culture and smear was provided as well as histolog ical examination. Procedure
was done through variable routes accord ing to the level and shape of the lesions.
The location of the lesions were in psoas abscess (n=8) , paravertebral mass
(n=23), intervertebral disc (n=21) , vertebral body (n=59) and posterior neural
arch (n=8). ln 11 of 109 patients , rebiopsy was performed .
Results: Confirmative diagnosis was made in 57 patients with 60 procedures
(50%): tuberculous spondylitis (n=18), pyogenic spondylitis (n=4), fungal spond
ylitis (n=l ), metastasis (n=24), lymphom a (n=6), multiple myeloma (n=4), chor
doma (n=2), giant cell tumor (n=l ).ln remaining 52 patients , 60 procedures were
diagno sed as nonspecific inflammation (n=30) , fibros is with cort ical bone (n=9),
necroti c materials (n=7) and inadequate specimen (n=14) , without evidence of
malignancy. Only three of 11 repeated cases were confirmed.
In suspecting tumorous cond ition , the confirmat ive diagnosis was made in 710/0
accord ing to the location. In suspect ing infectious spondylitis, however, the con
firmative diagnosis was made in 34%.
Conclusion: In suspected tumour, the confirmative diagnostic rale of CT-guided
needle biopsy was high. Althoug h the diagnostic rate in infectious spondylitis is
relative low, malignancy can be excluded .The location of the lesion may be crit
ical to prepare appropriate microbio logical and histological examination . Hebiop
sy was not successful in making a diagnos is.

Results: Pain improvement in the PMMA group was felt within 24 hours of ky
phoplasty patients and 48-72 hours of vertebrop lasty. In the Norian group pain
gradually improved over a period of 3 weeks.With vertebroplasty 15/30 had mod
erate to significant cement leakage in the canal and 3130 anteriorly. With kypho
plasty cement leakage occurred in 3/24 due to lateral wall fracture and 2/24 due
to subchondral endplate fracture. One patient had a minor posterior cement leak
age due to overzealous cement injection. Correct ion of kypho tic deformity was
50% in the kyphoplasty group only.
Conclusion: a) Kyphoplasly can restore kyphotic deformity, control pain and re
duce cement leakage. Cement leakage can be avoided by carefully monitoring
the balloon expansion and by keeping the cement injection needle anterior while
injecting a low pressure cement volume. It is essential to plan the proper balloon
trajectory.
b) With vertebroplasty, one should avoid high pressure injection and in the pres
ence of venous leakage a vein cement plug technique is effective. A medial direc
tion canal flow technique is also effective .

8-0477 09:15
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Lumbar instability does not correlate with low back pain
S.O.R.~,A. Petrovitch, W. Behrendt, A. Malich, J. Boettcher ,
W.A. Kaiser; JenaiDE

Purpose: Low back pain (LBP) is the leading cause of working disability in the
industrialized countries. Radiomorphometric analysis of the lumbar spine is a
common tool for validation of LBP. Functional radiography is the gold standard for
motion analysis of the lumbar spine.
Materials and Methods: 45 out-patients (42 +1-5 .8 yr) with suspected instability
of the lumbar spine underwent plain film radiography in two planes. Additionally,
radiograph ic motion analysis was performed in two planes.The amount of spond
ylolisthesis was measured according to Frobin (1996). For all patients health sta
tus was evaluated at admittance and LBP was estimated using the Visual Analogue
Pain Scale (VAS).
Results: In 40% of the cases osseous cramp ing or spondylophytes were detect
ed. Number of spondylophytes increased with age. No differences between gen
ders could be obser ved.There was no significant correlation (r=-0.07, p=0.228)
between self assessed pain (VAS) and instab ility.
Conclusion: This study demonstrates that spondylolisthesis reflecling lumbar
instability has no impact on LBP and has no importance for genesis of lumbar
disability. Therefore. additional funct ional parameters for the evaluation of LBP
have to be established.
The study was granted by Centre for Interdisciplinary Prevention Friedrich-Sch ill
er-University Jena and BGN (Accident Insurer and Occupational Health Service ).

Minimally invasive surgery for vertebral body compression fracture
resulting from bone fragility
A. Hadjioav lou' , P. Lander', I. Gaitanis ' , P. Katonls' , L. Saper' , G. Kontakis ' ,
N. Gourlsoy iannis' ; ' Iraklion/GR, 2Montreal, PQ/CA

Purpose: This study assesses the eHectiveness , complications and pitfalls of
vertebroplasty and balloon kyphoplasty for the management of vertebral body
compression fracture due to bone fragi lity.
Material and Methods: 54 patients mean age 66 (57-91) underwent 30 verte
broplast ies (48 levels) and 24 kyphoplasti es (47 levels).The diagnosis was: oste
oporosis (40); osteolytic metastases (13); and hemangioma (1). PMMA cement
was used in 51 and Norian in 3 patients. Ten cadaveric specimens were subject
ed to the vertebroplasty and kyphoplasty techniques to study prevention of surgi
cal pitfalls .

8-0479 09 :33

Conclusion: Separation between dura mater and spinous process with interpo
sition of epidural fat between the two structures may be a helpful sign for diagno
sis of spondylolysis on mid-sag ittal MR images of the lumbar spine.

MRI-based work-load dependent volumetry of the lumbar discs
A. Petroy jtch' , J.R. Reichenbach ' ,T. Korns' , W. Behrendt' , C. Puta ' ,
H. Wagner ' , C. Anders ' , H. Witte2 , W.A. Kaiser' ; 'JenalDE,2 /1menau/DE

Purpose: Until now, the thesis that chronic over load of the discs causes disc
degeneration and discogenic pain is basis for compensation of work-related lum
bar spine disorders in Germany. Acknowledgement as occupational disease is
based on a static model for the rating of strains, affecting the lumbar spine as well
as on morphologic changes. This tends to delive r practically insufficient results ,
because it lacks functional testing .The aim of our study was to work out a simple
method for examination of lumbar disc funct ion.
Materials and Methods: In 10 healthy young males (20-30 yr) and 10 males with
chronic low back pain (20-30 yr) medical history, orthopaedic and neurological
status were taken. Participants were dynamicall y (tredmill walking) and statically
(lifting) exposed to standardized loads over a simulated work-day period. Before
and after work-day exposure MRI was performed on a 1,5 T scanner.Tl - and T2
weighted images were taken with a phased-array spine coil in sagittal , trans
verse and coronal project ions (Thl l -S2). Lumbar discs were identified and
volumes were calcu lated with a marching cubes algorithm after treshold -based
segmentation and polygenisation of data.
Results: All healthy individua ls showed the expected decrease in lumbar disc
volume of approx. 10-20% (0,5-1 ml) after work . 8/10 individuals with low back
pain showed no change in lumbar disc volumes indicating loss of elasticity of
these morphologicall y normal appearing discs.
Conclusion: The proposed MR-method is suitable for functional testing and ear
ly detect ion of disc-Impairment.

AI]J C 0 E F G 233



Results: Perfusate Ca2+influenced tissue Mn2+uptake when perfusate Mn2+was
low. T, analysis revealed two components. a short intracellular T" and a long
extracellular T" 2' assuming a slow water exchange . Ranges were 600-150 msec
for an apparent T,., and 3000-1000 msec for an apparent T,.2' Tissue R,., corre
lated linearly with tissue Mn content.
Conclusions: Our results indicate a preference for Mn' +over Ca2+ in cell influx
via Ca2+channels . Furthermore, intracellular Mn2• ions are effective T, agents
and reveal information not only about Ca2• channel activity, but also about water
compartmentation and exchange . These overall properties of Mn2• ions under
line their potential as future MRI markers of myocardial viability in ischemic heart
disease.

8-0482 08:39

Discovering new lead structures for Gd-based contrast agents using the
Compressed Feature Matrix
B.F. Abolmaali', A. Zell', T.J. Voql", N.D. Abolmaali '; ' Tilbingen/DE, 2Frankfurt
a. Main /DE , 3Walldorf/DE

Purpose: New MRI contrast agents (CA) are needed to improve targeted im
aging and to perform imaging adapted to the field -dependent relaxation behav
iour of tissues. In this study, compounds with known Gd" binding sites but varying
molecular scaffolds that may serve as lead structu res for the development of new
CA are searched.
Methods and Materials: From commercial databases a set of more than 250000
molecules with molecular weights (MW) between 500 and 900 was selected. Using
a new method based on the Compressed Feature Matrix it was searched for
structures similar to six established Gd3+-containing CA (templates).This descriptor
allows the generation of a pharmacoph ore of the predefined templates. The
searched compounds are rated with regard to the conserved essent ial features
of the templates .
Results: The 16 detected Gd' +binding structures are classified into three main
groups showing new cyclic, linear and also branched N- and N-/O-sites .The cores
of the four cyclic sites are ring systems compris ing 2 N- and 3 or 4 O-atoms (MW:
604-913) . The ten linear sites (MW:503-728) show different kinds of scaffolds
containing 4 and 5 N-atoms .The two branched sites (MW:577-644) comprise 5
and 6 N-atoms. In addition to the polar atoms occurring within the potential Gd3+

binding-s ites, all of the found components show between four to ten polar and
charged groups .
Conclusion: The Compressed Feature Matrix is a valuable tool to detect new
lead structures for Gd-based CA. Structural variation may be used to implement
desired properties.

8-0483 08:48

Evaluation of normal, inflammatory, and tumor-invaded lymph nodes by
interstitial MR lymphography in rabbits
C.U. ~iliQm' , FM. Vogt', T.C. Lauenstein ' , M. Goyen', C. Corot", J.F Debatin',
S.G. Ruehm' ; 'Essen/DE, 2Paris/FR

Purpose: To assess different Gadolin ium-based contrast agents for interst itial
rnaqnet ic resonance lymphography (MR-L) in normal , inflammatory, and tumor 
bearing lymph nodes in rabbits.
Materials and Methods: Three paramagnetic contrast agents were assessed: a
standard extracellular 0.5 M Gd-chelate, Gd-DOTA, and two macromolecular
agents , P792 and P760 (all Guerbet , Aulnay-sous-Bois, France). A volume of
0.5 ml of each agent were injected subcutaneously into the dorsal footpads of 6
rabbits (three groups, 18 rabbits). Imaging was performed prior to as well as two
weeks following induction of either reactive (complete Freund adjuvant) or me
tastasized (VX2 tumor) lymph nodes. T1-weighted three-dimensional gradient
echo and maximum intensity project ion images were obtained up to 120 minutes
as well as 24 hours after administration of the different compounds. Signal-to
noise ratios (SNR) of enhancing lymph nodes were calculated .The different com
pounds were compared regarding nodal enhancement over time, depiction of
regional nodes and lymphatic vessels. Furthermore, enhancement patterns were
compared between normal , inflammatory, and metastasized nodes .
Results: Inguinal and iliac lymph nodes and lymph vessels revealed enhance
ment following interst itial injection of all evaluated compounds. For all agents ,
inflammatory lymph nodes revealed no significantly different SNR values com
pared to normal nodes (p>0.2), whereas metastasized nodes showed signal voids
and significantly lower SNR values (p < 0.05). Compared to P760 and P792 de
piction of tumor bearing nodes with Gd-DOTA was less reliable.
Conclusion: Interstitial MR-L with P760 and P792 allows differentiation of tu
mor-bearing lymph nodes from reactive, inflammatory and normal nodes based
on contrast uptake pattern assessed qualitatively as well as quantitatively.
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High-resolution MRI of inguinal lymph nodes after interstitial MR
lymphography with Gadomer-17: Initial results in pigs
G. Staatz " A. BOcker" E. Spuntrup' , B. Misselwitz' , R.W. GOnther' ;
'Aachen/DE. 2Berlin/DE

Purpose: To evaluate the microstructural anatomy of ingUinal lymph nodes in
pigs after interstitial MR lymphography with the dendritic contrast agent Gadomer
17.
Materials and Methods: High-resolution T1-weighted MR-Iymphography was
performed in 14 inguinal lymph nodes after subcutaneous injection of 10 llmol /kg
bodyweight Gadomer-17 in the hind legs of 7 domestic pigs (39-46 kg). A 1.5T
MR scanner, equipped with a high-performance gradient system and a ring-shaped
surface coil was used. Coronal Tl-weighted 3D gradient-echo images
(TR~20 msec, TE~ 6,1-8,3 msec, FA~20') were acquired with a slice thickness
of 1 mm. A field-of-view of 120 mm and a matrix size of 256x256 was used (re
constructed to 1024x1024 voxels), yielding a reconstructed in-plane resolution of
117x117 IJm.Additionally maximum-intensity-projections were calculated from
the raw data set. Image findings of the high-resolution MR-images were correlat
ed with the histologic sections of the excised inguinal lymph nodes.
Results: High-resolution MR lymphography after interstitial administration of
Gadomer-17 allowed for the differentiation of the hyperintense medullary sinus
es and the hypointense lymphoid parenchyma of each lymph node. The image
quality was classified as good in 12 cases and moderate in 2 cases . Dilated
lymphatic vessels, which were evident in the histolog ic specimen , were best dem
onstrated on the MIP images .
Conclusion: High-resolution interstitial MR lymphography with Gadomer-17 al
lows the depiction of different tissue compar tments of inguinal lymph nodes. This
new technique is feasible on a routine 1,5 Tesla scanner and may offer potent ial
for the detect ion of micrometastases in lymph nodes of cancer patients.

8-0485 09:06

NIRF imaging of the HER-2 protein overexpression in tumor cells
I. t::IiIw' ,Y. Leistner ' , A. Berndt ' , H. Kosmeh12, W.A. Kaiser ' ; ' Jena/DE,
2ErfurtlDE

Objectives: Todetermine the feasibility for imaging tumors that overexpress the
HER-2 protein by optical methods.
Methods: Anti-HER-2-antibodies were coupled with Cy 5.5 dye. 1 to 10 X 100 s«
BR·30 ell, overexpressing the HER-2 prote in were incubated with 25 to 100 IJg of
labeled anti-HER-2-antibody or gamma immunoglobulins for 3 h at 4'C. After
removing unbound antibodies by cell washing with phosphate buffered saline
(PBS), fluorescence intensities were determined using a small animal near infra
red fluorescence (A=694 mm, arbitrary units) imager (Siemens Medical Solutions,
Germany). Furthermore, SK-BR-3 (n=3) and PE/CA-PJ34 (n~3; no HER-2 pro
tein overexpression) tumors were implanted into mice. The fluorochrome-labeled
specific antibody was injected intravenously into the tail vein. Fluorescence in
tensities at the tumor region were related to corresponding values of the liver.
Results: The incubation of SK-BR-3 cells with the fluorochrome-labeled specific
antibody led to higher fluorescence intensities (448 ± 34 a.u.) as compared to
the fluorochrome-labeled gamma immunoglobulins (248 ± 9 a.u.) or PBS
(203 ± 3 a.u.), Distinct dependencies between the fluorescence intensity and the
amount of antibody or the number of cells used in the incubations were detected .
In vivo, the relative fluorescence intensities in SK-BR-3 tumors were higher than
in PElCA-PJ34 tumors 24 h after the application of the probe. HER-2 overex
pressing tumors were depictable in its original size.
Conclusions: The labeling of HER-2 with Cy5.5 is suitab le to detect tumors by
Whole body imaging of mice as well as to distinguish HER-2 overexpressing tu
mors from HER-2 prote in containing tissues.

8-0486 09:15

Destructive imaging: A new method for the flow quantification with contrast
enhanced sonography
O. Lucidarme'·2, Y.Kon02, J. Corbe il", S.-H. ChoF, RF Mattrey"; 'PariS/FR,
2San Diego, GAlUS

Purpose: To validate, in vitro, a new kinetic model to quantify the flow based on
the decay curve caused by bubble destruction
Materials and Methods: During continuous injections of Imagent® (Alliance
Pharmaceutical-Corp, San Diego, CAl, a series of non-linear grey scale images
were obtained from a renal dialysis cartridge .Acquisitions at 2.5, 5 and 10 frames
per second (FPS) with a transmit power fixed at 100%, or at 10 FPS with transmit
powers at 1, 15, and 40% were performed while the dialysis cartridge was per-
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Purpose: To test the hypothesis that the prevalence of cavernous hemangioma
is higher in patients with foca l nodular hyperplasia than in patients with other
hepatic masses.

Prevalence of hepatic angioma is higher In patients with focal nodular
hyperplasia than in patients w ith other hepatic masses
G. Brancatelli ' , V. Vilgrain ' . F. Uza n' , M.P. Federle ' , M. Zappa ' . Y. Menu ' ;
' Clichy/FR, zPit tsburgh, PAiUS

Roome

Abdominal Viscera (Solid Organs)

8-0491 10:30

551001
Benign liver lesions
Moderators:
F.Arre dondo; Miami, FUUS
F. Terrier; GenevaiCH

10:30 - 12:00
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Comparing dynamic parameters of tumor vascularisation in nude mice
revealed by MRI and intermittent power Doppler sonography
E M.A. Kiess ling , M. Kr ix, M. Heilmann , S. Vosseler. M. l.ichy, C. Fink ,
N. Farhan , N.E. Fusenig, S. Delorme; Heidelberg/DE

Purpose: In this study, dynamic parameters obtained using intermittent con trast
enhanced Doppler sonography and dynamic MRI we re compared and correlated
with microvessel den sity .
Methods: 11 tumor bea ring nude mice were examined with dynam ic T1W se
quences using Gd-DTPA in a 1.5T MR scanner and with intermittent power Dop
ple r sonography after a single bolus of co nt rast agent (Levcv lst") . Aft er
examination , 6 tumors were harvested for immunofluorescence microscopy us
ing a CD31 stain. Using a two compartment model, the MR parameters amp li
tud e (reflecting plasma volume) and k. p (influenced by the vessel permeability)
were calculated and compared with maximal enhancement (max) and perfusion
P measured with ultrasound.
Results: The MR-amplitude corr ela ted with the ultrasound parameter max signif
icantly (k=0 .61 ; p=O.Ol ). Both. ma x (k=0.67; p=0.01) and amplitude (k=0. 72 ;
p=0 .01 ) highly correlated with the microvessel density. kepmoderately corre lated
with max, but not with perfusion and microvessel density.
Conclusion: Dynam ic MRI and contrast enhanced ultrasound are supplement
ing meth ods for exam ining perfusion and vascularity of expe rimental tumo rs.

Renal effects of carbon dioxide as an int ra arterial contrast medium
F. Palm , P.-O. Carlsson . A. Fasching, R. Nyman, D. Sergqvist , P. Hans ell .

P. Liss: UppsalaiSE

Purpose:The gas carbon dioxide (C0
2

) has been suggested as an alternative to
ionic cont ras t media (CM) in patients with increased risk of developing ren al fail
ure . In this study, we investigated the renal eHects of CO , and compared it to the
trad itio nal CM ioxaglate.
Materials and Methods: A laser-Doppler technique was used for measu ring re
gional renal blood flow (SF) and oxygen microele ctrodes were used for reco rding
oxy gen tension (pO,) . Both cortical and oute r medullary BF and pO, was record
ed in Sprague-Dawley rats given an intra artery injection of either ioxaglate (320 mg
I/kg) or a volume-matched dose of CO , .
Results: After injection of CO, . both cortical BF and pO, showed a pronounced
decrease (about 45%). CO, injection resulted in an increase in outer medUllary
BF and po, (21% and 29%. respectively) . Injection of CM resulted in increased
cortical BF (10%) while the outer medullary SF decreased by 17%. CM injection
resulted in a decrease in both cortical and outer medullary po, (15 % and 33%,
resp ect ively).
Conclusions: Even though an inject ion of CO, markedly affec ted both regional
renal blood flow and oxyg en tens ion . the re we re totally diffe rent effects in both
cor tex and the outer medulla compared to inje ctio n of ioxaglate.Th e decrea se in
medullary BF and pO" which is normally seen after injection of traditional CM,
was absent in the animals injec ted with CO, . Th is might suggest a benef icial
eHectof using CO

2
instead of trad itional CM in patients with increased risk of

developing renal failure.
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Low dose (1 ml/kg) intravenous contrast medium does not increase the
severity of acute pancreatitis in the rat
M. Oksuzler, YA~, A. Coker. T. Une k, 0 . Saqol , C. Coker. C. Ulukus;
IzmirITR
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Biological effects of ultrasound and microbubbles in rabbit liver
G .~, G. Salvaggio, S. Salerno. B. Valentino . E. Farin a Lipari. D. Lipari .
A. Sc isca , R. Lagalla: Palermo/IT

Purpose: Ultrasonic contrast agents (UCAs) improve ultrasound imaging because
they increase the backscattering of the tissue. Th e most important risk factor of
UCAs seems to be the cavitations phenomena .The aim of our study was to char
acteriz e the biological eHects in rabbits liver, aft er intra vascul ar mic robubbles
disru pt ion , with the electron micro scope (TEM) .
Materials and Methods: The study was performed on the livers of six rabb its
after ultrasound exposition, with the sa me parameter util ized in the study of hu
man liver (high mec hani cal index), and the intermittent imaging technique. Micro
bubbles infusion was performed only in thre e rabb its .The high mechan ical index
(MI) of ult rasound caused the disruption of microbubbles , and energy releas e.
The UCA used was Levosist at the concentration proportional to the size of rab 
bits.
Results: In the three rabbi ts without Levovist , we have not observed any tissue
damage. In the three rabb its with Levovist , we obse rved intracellular les ions such
as ce ll vacuolisation , cytoplasma depletion , almost reaching cy1olysis. Mitochon
dr ia showed the most marked injur ies am ong cytoplasma organelles. Mor eover
the rupture of microvessel s was observed .
Conclusion: Th e app licat ions of UCAs should be performed only with good clin
ical indications, in well substantiated cases, and the risk/benefit ratio should be
carefully assed. However. microbubbles destroyed by ultrasound results in a bio 
effect that could be used for local drug delivery. angiogenesis and vascular re
modelling , or for tumor disruption.

Purpose: Contrast-e nhanced computed tomography (CECT) provides diagnos
tic and prognostic information in patients wi th acute pancreat itis. However, previ
ous repor ts concluded tha t radiog raphic contras t medium (CM), increases acina r
necros is and morta lity in experimental pancreat it is. The aim of th is study is to
evaluate whether injecting diHerent dos es of non- ion ic low osmolarity CM may
worsen the seve rity of acut e pancreat itis in an anima l model.
Materials and Methods: Acute pancreatit is was induced in Wistar rats with intra
pe ritoneal cerulein injecti on (25 micrograms/kg/hr for 4 hrs ; total 100 micro 
grams/kg ). Control animals and rats with pancreatitis we re rand omized to inject 3
differen t dose s of intravenous CM (1 ml/ kg; 1.5 ml/kg ; 2 ml/kg) or sa line. After 24
hou r survival. venous blood and tiss ue samples wer e co llected for biochemical
ana lysis (interleukin-6, tumor necro sis factor-al pha, endothelin-3) and histologi
ca l acinar nec rosis scor e.
Results: There were no significant effect s of CM on the biochemical or histopatho
log ical analy sis in contro l animals or animals in the 1 ml/kg CM group. The re
sults were compa rable in both control animals and the animals in the 1 mllkg CM
experimental group , whereas in the other two experimental groups the CM caused
a significant increase in mo rtality, change in biochemical parameters and necro

sis score.
Conclusion: Adm inistration of non-ionic low osmolarity CM at a dose of 1 ml/kg
du ring ea rly stages of acute pancreatitis in the animal model does not worsen the
severity of the disease. In clinical practice 1 ml/kg is a reasonable dose of CM to
obtain a diagnostic CECT examination and the previous concept of avoiding ear
ly CECT in acute pancreatitis should be reconsider ed .

fused at 50 ,100,200.300 and 400 ml/m in . Fits of the kinetic model to the meas 
urements were perform ed and parameters of fluid velocity (l it) and microbub
bles destruction (A) we re extracted and correlated with the flow rate .
Results: For a transmit power fixed at 100%. the mod el descr ibed the measure
ments for all flow rates at 10 FPS . and for flows lower than 400 and 100 mVmin at
5 FPS and 2.5 FPS respectively. Value s of 1/'t calculated from each fram e rate
we re com parable to each other for a given flow rate and inc reased linearly from
0.34 to 6.53 sec" when flow rates varied from 50 to 400 ml/ min (1"'=0 .98) . Valu es
of 1/t obtained with the diHerent transmit power at 100 ml/min we re comparable
(range 1.48-1 .95 sec"), whil e A increased from 0.24 to 0.73 sec ' when the trans 
mit power increased from 15% to 100%.
Conclusion : Using appropriate settings. the anal ysis of the destruction phase
that occurs dur ing the observation provides accurate information about the fluid
veloc ity,
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Materials and Methods: Over a period of 40 months, 247 patients with one or
more hepatic masses who had a liver MRI in our institution met the inclusion
criteria for our study. One-hundred-forty-eight patients (group I) had a proven
diagnosis of FNH. Ninety-nine patients (group II) had a lesion other than FNH
with no history of chronic liver disease. We investigated the imaging findings of
the main lesion and the presence of an associated angioma. We also evaluated if
there was a statistically significant difference in the two groups of patients re
garding the number of patients with associated masses.
Results: 29 of 148 patients (20%), had an FNH with one or more associated liver
angiomas. The prevalence of angioma in patients with single FNH compared with
patients with multiple FNH wasn't significantly different. In the 99 patients of group
II, nine (9%) had an associated angioma. Prevalence of angioma was therefore
higher in patients with FNH than in control patients. This difference was signifi
cant (p < 0.03).
Conclusion: Hepatic angioma is more frequently associated in patients with FNH
than in patients with hepatic lesions other than FNH.

8-0492 10:39

Color Doppler ultrasonography characterization of focal nodular
hyperplasia (FNH): Feeding arteries as a typical pattern
p. Cabassa, L. Romanini, L. Grazioli, E. Gadola, F. Sala: Brescia/IT

Purpose: To evaluate the pattern of vascularity of FNH at color Doppler sonogra
phy. To compare this findings with typical well known findings.
Materials and Methods: 40 patients (37 female, age range: 23-57) with FNH
were examinated. Lesions range in size from 1 to 9 em. Diagnosis was proven by
multimodality imaging (CT, MR) or biopsy. After a baseline B-mode examination
all lesions were studied with color Doppler using an Acuson Sequoia unit. Two
independent readers reviewed all images previously stored. They observed for
each lesion the pattern of intralesional vascularity as well as perilesional vessels.
20 hemangiomas and 20 hepatocellular carcinoma were analyzed at the same
time for comparison.
Results: A total of 45 lesions were analyzed. 44/45 were hypervascular at color
Doppler. One or more anomalous feeding arteries to each lesion were the most
common finding even in small lesions. The course of the vessels within the lesion
was difficult to visualize. The typical "spoke-wheel" pattern was observed only in
20/45 lesions most of them were larger than 4 cm. One or more draining veins
was an other finding but only in larger lesions.
Conclusions: Although FNH is a well known hypervascular lesion, pattern of
angioarchitecture at color Doppler is changing probably due to the technology
improvement of ultrasound scanners (small vessels detection). The feeding ar
tery is a typical finding in our series, even in small lesions. Further studies are
needed to confirm this experience.

8-0493 10:48

Characterization of liver hemangiomas atypical on conventional US, by
pulse inversion harmonic imaging with intermittent high mechanical index
technique
E. Quaia, M. Bertolotto, E. Mosconi, R. Pozzi-Mucelli; Trieste/IT

Purpose: To determine if Pulse Inversion Harmonic Imaging (PIHI) could char
acterize liver hemangiomas with atypical pattern on conventional US.
Materials and Methods: We retrospectively evaluated 27 liver hemangiomas in
24 patients, 11 inhomogeneous larger than 3 cm and 16 smaller than 3 cm with
various echogenicity (13 hypoechoic, 2 isoechoic and 1 inhomogeneously hyper
echoic). Two trains of 4 high (0.6-1.2) mechanical index (MI) pulses were sent
respectively 30 seconds (arterial phase) and 4 minutes (late phase) after bolus
injection (2.5 g) of Levovist (Shering, Berlin, Germany). Images were digitally
stored and subjectively evaluated. Hemangiomas diagnoses were confirmed by
contrast-enhanced helical CT (n = 19), six months US follow-up (n=4) or biopsy
(n=1).
Results: On PIHI, 11/11 inhomogeneous hemangiomas larger than 3 cm and
11/16 hemangiomas smaller than 3 cm, hypoechoic (n=9) and isoechoic (n=2),
revealed a characteristic rim-like or peripheral globular enhancement on arterial
phase with centripetal fill-in on late phase. In the remaining 5/16 atypical heman
giomas smaller than 3 em no characteristic pattern was revealed by PIHI and
helical CT was necessary for final characterization: 1 inhomogeneous hypere
choic liver hemangioma, with a biopsy-proved fibrosclerotic pattern, revealed a
globular peripheral enhancement on arterial phase without any central filling on
late phase, while 4 hypoechoic liver hemangiomas revealed an hyperechoic pat
tern on arterial phase and an isoechoic (n=2) or hypoechoic (n=2) pattern on late
phase.
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Conclusions: PIHI has shown to reveal typical enhancement pattern in the ma
jority of liver hemangiomas atypical on conventional US.

8-0494 10:57

Pulse inversion harmonic US in the late phase of Levovist: Can it be used to
differentiate benign hepatic lesions?
S. Gurel, D. Akata, O. Akhan, M.N. Ozmen, M. Canyigit, M. Karcaaltincaba;
AnkaraITR

Purpose: To determine if pulse inversion harmonic US (PIH US) in the late phase
of Levovist can be used in the differentiation of benign hepatic lesions by qualita
tive assessment.
Materials and Methods: 15 patients with 24 liver lesions were examined with B
mode US, and with PIH US after l.v, administration of Levovist. Three minutes
after the injection the liver was scanned in transverse and sagittal planes. All
images were videotaped and later interpreted by two radiologists independently
concerning the contrast enhancement pattern and lesion conspicuity. Lesion char
acterization was made confidently by biopsy or triphasic CT or dynamic MRI or
one year US follow-up.
Results: 24 lesions were detected in total. Lesions were heterogeneous-lobulat
ed contours in 7, homogeneously hyperechogenic-well defined contours in 6,
homogeneously hyperechogenic-ill defined contours in 2 patients with B-mode
US. After contrast administration both radiologists equally agreed that all lesions
were diffusely enhancing and becoming isoechoic with normal liver parenchyma.
Lesion characterization was made by biopsy in 1 focal nodular hyperplasia, by
MRI in 2 focal fatty areas, by CT and MRI in 16 hemangioma, by one year follow
up in 5 hemangiomas.
Conclusion: Benign liver lesions have the common feature of being isoechoic
with the normal liver parenchyma in the late phase of Levovist with PIH US. This
aids in differentiating benign lesions from metastasis, but qualitative assessment
of late phase imaging with PIH US can not characterize benign liver lesions.

8-0495 11:06

Characterization of benign focal liver lesions with SonoVue enhanced
ultrasonography (work-in-progress)
L Romanini, E. Gadola, M.R. Cristinelli, P. Cabassa, E. Dilda, L Grazioli;
Brescia/IT

Purpose: To evaluate SonoVue's capability in the characterization of benign fo
cal liver lesions and the diagnostic gain of post-contrast vs pre-contast ultra
sonography (US) study.
Materials and Methods: 34 pts with 51 benign liver lesions (25 FNHs,14 heman
giomas, 4 abscess, 2 adenomas and the 6 most significant nodules of regenera
tive hyperplasia NRH) were studied comparing the pre-contrast US diagnosis
based on B-Mode and colour-Doppler features with the post contrast diagnosis
obtained by dynamic study after SonoVue administration. All the lesions were
confirmed by histology or MR examination with hepatospecific c.m ..
Results: 4/51 lesions were correctly characterized by pre- and post-contrast fea
tures as hemangiomas, 19/51 as FNHs, 4/51 as abscess and 1/51 as adenoma.
5/51 lesions were wrongly identified on pre-contrast study but correctly charac
terized by SonoVue: 3 FNHs and 1 capillary hemangioma instead of metastasis
and 1 giant hemangioma instead of cirrhotic nodules. In 12/51 lesions pre-con
trast study was not conclusive: 8/12 were exactly defined by dynamic study (2
FNHs, 6 cavernous hemangiomas); in 3/12 lesions post-contrast features provid
ed wrong diagnosis (1 metastasis instead of small adenoma, 1 skip-area and 1
metastasis instead of hemangiomas); 1/12 (FNH) was not characterized even
after the dynamic study. The 6 NRHs (biopsed) were indeterminate on both pre
and post-contrast examination.
Conclusions: In this preliminary study (we will enrol the number of lesions) the
dynamic study after SonoVue administration seems to have high sensitivity
(87.9%) in benign focal liver lesions characterization and to improve diagnostic
gain respect to base-line examination.

8-0496 11:15

Early hepatic venous drainage from focal nodular hyperplasia on dynamic
Gd-DTPA-enhanced MR images
H. Sherif" S. Hirohashi", A.E. Mahfouz', B. Hamrn', M. Taupitz': 'Berlin/DE,
2Nara/JP,3Doha/QA

Purpose: To assess the pattern of venous drainage of hepatic focal nodular hy
perplasia (FNH) on dynamic Gd-DTPA-enhanced MR images.
Materials and Methods: Dynamic Gd-DTPA-enhanced MR images of 49 pa
tients with FNH were retrospectively reviewed. The images were obtained by



breath-hold gradient-echo T1-weighted fast-Iow-angle-shot sequence (TR=
174.9 ms, TE= 4.1 ms, flip angle= 90) performed before as well as 15 s, 55 s,
2 min, 5 min, and 10 min after intravenous bolus injection of 0.1 mmollkg body
weight. The images were reviewed for the pallern of early venous drainage from
the lesions, defined as early appearance of the contrast agent in the hepatic vein
draining the lesion before its appearance in the other hepatic veins.
Results: Early venous drainage of focal nodular hyperplasia in the hepatic vein ,
which drained the lesion has been observed in 5 out of 49 patients with FNH
(10.2%). No enhancement could be seen in the remaining hepatic veins of the
same patients at the same timepoints.
Conclusion: Early hepatic venous drainage occurs in 10.2% of patients with
FNH, probably reflecting the hyperdynamic circulation within the les ion.

8-0497 11:24

Mangafodipir trisodium-enhanced MR imaging of hepatic focal nodular
hyperplasia: Comparison with dynamic Gd-DTPA-enhanced MR imaging
H. Sherif', S. Hirohashl", T.J. Kroencke' , A.E. M<!.!:J.!Q.!g', B. Harnrn', M. Taupitz' ;
'Berlin/DE, 2NaralJP,' Doha/QA

Purpose: To evaluate detection and characterization of hepatic focal nodular
hyperplasia (FNH) on mangafodipir trisodium-enhanced MR imaging in compar
ison to dynamic Gd-DTPA-enhanced MR imaging in the same group of patients.
Material and Methods: Ten patients with focal nodular hyperplasia of the liver
were examined by dynamic Gd-DTPA-enhanced MR imaging performed 15 s. 55
s,2 min , and 10 min after intravenous bolus injection of 0.1 mmol/kg . At least 24
hours later, the same patients were examined by mangafodipir trisodium-enhanced
MR imaging performed 30 minutes , 2 hours, and 24 hours after injection of the
contrast agent using the same GRE T1-weighted sequence . Images were rand
omized and analyzed for number and morphological features of FNH.
Results: On dynamic Gd-DTPA-enhanced MR images, 22 lesions were detect
ed. On mangafodipir trisodium-enhanced MR imaging, 36 lesions were detected .
The scar within the lesion was seen in 10 out of the 22 lesions detected on dy
namic Gd-DTPA-enhanced MR images and in 12 out of the 36 lesions detected
on mangafodipir trisodium-enhanced MR imaging .The lesions were best demon
strated on the delayed images performed 24 hours after injection of mangafodipir
trisodium.
Conclusion: Mangafodipir trisodium-enhanced MR imaging improves detection
of FNH compared to dynamic Gd-DTPA-enhanced MR images particularly on
delayed images performed 24 hours after injection of the contrast agent.

8-0498 11:33

Liver disease in patients with hereditary hemorrhagic telangiectasia: Multi
detector row helical CT evaluation
M. Memeo, A.A. Stabile lanora, A. Scardapane, P. Pedote, A. Cirulli, C. Sabba ,
A. Rotondo, G. Angelelli; Bari/IT

Purpose: To evaluate the diagnostic contribution offered by multi-detector row
helical CT (MSCT) and reconstruction software in the assessment of hepatic
involvement in patients with hereditary hemorrhagic telang iectasia (HHT) .
Materials and Methods: During the period between September 2001 and july
2002 , 60 consecutive patients (27 F, 33 M, average age 44.5 years ) with estab
lished diagn osis of HHT have been studied in our National Reference Centre for
studying of this disease. MSCT was performed before and after contrast medium
injection (volume : 2 mllkg , flow rate: 4 ml/sec) and the scan delay was deter
mined using a test bolus of cont rast medium to obta in an early arterial phase , a
late arterial phase and a portal venous phase. Multiplanar and angiographic re
constructions were then obtained. The presence of shunts , hepatic perfusion dis
orders, telangiectases and hemangiomas, signs of portal hypertension, and
congenital vascular abnormalities or anatomical variants have been evaluated.
Results: 35/60 (58.3%) patients had hepatic vascular modifications. In 13/35
(37.1%) were arterioportal shunts , in 7/35 (20%) arteriosystemic shunts and in
15/35 (42.8%) both shunt types were presen!.ln 28/35 (80%) patients the hepat
ic parenchyma showed the presence of multiple high attenuation segmental are
as.Telangiectases were found in 16/35 (45.7%) patients . In 6/35 (17.1%) patients
high-flow hemangiomas and in 25/35 (71.4%) indirect signs of a portal hyperten
sion condition were also detected . Four patients (16.6%) had vascular abnormal
ities.
Conclusion: Multi-detector row helical CT and new reconstruction software at
Iowa correct and safe interpretation of the complex hepatic alterations typical of
HHT.

8-0499 11:42

Telangiectatic focal nodular hyperplasia: US, CT and MR findings with
histopathologic correlation in 13 cases
G. Brancatelli. V. Vilgrain , P.Altai, B. Taouli, J. Belghiti. Y. Menu; Clichy/FR

Purpose: To review the ultrasonography (US), computed tomography (CT) and
magnetic resonance (MA) imaging findings in 13 patients with telangiectatic fo
cal nodular hyperplasia (FNH) lesions and to compare imaging features with his
topatho logic results of resected specimens.
Materials and Methods: US, helical multiphasic CT and MR images in 13 pa
tients with pathologically proven telangiectatic FNH lesions were retrospectively
reviewed.Two abdominal radiologists evaluated lesions for numbe r, size, hetero
geneity, tumor surface, presence of central scar, presence of pseudocapsule, US
appearance, attenuation, signal intensity and presence of assoc iated lesions .
Imaging findings were compared with surgical pathologic findings .
Results: Sixty-one lesions were seen at imaging (5 -140 mm). Lesions were
multiple in 62% of the cases. Imaging characteristics of the lesions were hetero
geneity (43%), well defined margins (70%), lack of a central scar (82%), pseudo
capsule (6%) , hyperintensity on T1-weighted MR images (53 %) , strong
hyperintensity on T2-weighted MR images (44%), persistent enhancement on
delayed post-contrast CT orT1-weighted MR sequences (61%). No specific ul
trasonographic paltern was noted.Two patients had additional lesions, one had a
classical FNH (n=1) and the other a cavernous hemangioma (n=1). Hyperinten
sity on T1-weighted MR imaging was due to sinusoidal dilatation. Hyperintensity
on T2-weighted MR imaging correlated well with the presence of inflammation.
Conclusion: Telangiectatic FNH differs from typical FNH at imaging : atypical fea
tures for FNH often observed with telangiectatic FNH are: lack of a central scar,
lesion heterogeneity, hyperintensity on T1-weighted MR images , strong hyperin
tensity on T2-weighted MR images and persistent contrast enhancement on de
layed post contrast CT or T1-welghted MR sequences.

8-0500 11:51

T2-welghted breathold Imaging of the liver: A quantitative and qualitative
comparison of HASTE, fast spin echo and true FISP imaging
E.C. Kavanagh, A. O'Hare , A. McGee , J. Bruzzi , H. Fenlon; Dublin/IE

Purpose: To compare the imaging characteristics of T2-weighted fast spin echo
(FSE), half-Fourier acquisition single-shot turbo spin-echo (HASTE) and fast
imaging with steady-state free precession (true FISP), sequences in hepatic im
aging .
Materials and Methods: 19 patients presenting with suspected hepatic disease
were studied at1.5 Tesla using a body phase-array coil. The signal-to-noise (SIN)
and contrast-to-noise (C/N) ratios for organs and lesions were calculated and
quantitatively compared .Organ delineation, visualization of anatomical structures
and pathological lesions , artefacts , and total image quality were qualitatively as
sessed and statistically compared.
Results: Regarding SIN HASTE was significantly (P < 0.001) superior to true
FISP for organ delineation and visualisation of anatomical structures.The SIN for
HASTE was significantly (P < 0.001) superio r to FSE for liver delineation and
visualization .There were significantly less artefacts with HASTE when compared
to true FISP (P < 0.01) and when compared to FSE (P < 0.05) . Overall image
quality and diagnostic confidence were significantly superior for HASTE than for
true FISP sequences (P < 0.01).
Conclusion: HASTE imaging proved to be superior to true FISP in T2-weighted
imaging of the upper abdomen regard ing general image quality. HASTE also
showed less artefacts than FSE or true FISP imaging sequences.
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8-0502 10:39

8-0503 10:48

Carotid artery stenosis: Is stenting winning the game?
R. Ferdinandy-Szentgyorgyi, E. Voros, A. Pocsik, L. Sztriha, P. Barzo, P. Elek,
A. Palko; SzegedlHU

Carotid stenting with neuroprotection: Evaluation of intraprocedural
complications
1. Jargiello, J. Wojczal, M. Szajner, M. Szczerbo-Trojanowska; LublinlPL

Purpose: To determine the feasibility, security and mid-term patency of a mono
rail-balloon-stent device for the treatment of renal artery stenosis.
Materials and Methods: During a period of 30 months, 47 patients (severe
hypertension n=45, renal insufficiency n=22) with indications for renal artery stent
ing (calcified ostial lesion n=38, insufficient PTA n=7, dissection n=5) were en
rolled prospectively. After pre-dilatation, stents (Herculink 5 mm ne l , 5 mm=16,
6 mm=29, 7 rnm-a) were unfolded manometer-controlled with long-sheath tech
nique (5 French, 6 F for 7 mm) via femoral (n=44) or brachial approach (n=6).
Parameters of hypertension and renal insufficiency were determined before and
followed-up after the procedure for up to 6 months. Restenosis rate was deter
mined with color-duplex ultrasound.
Results: Renal artery stent placement (mean diameter 5.7 mm, mean length
16 mm) was technical successful in all cases (100%). Transstenotic pressure
drop decreased from 82 mmHg before to 1 mmHg after stent placement. Mean
blood pressure [creatine] decreased from 177/93 mmHg to 145/78 mmHg [from
1.8 to 1.5 mg/dl] after 24 hours. Two stents occluded due to supposed cholesterol
emboli 48 hours after implantation. Primary and secondary patency rates are
87% and 92% at 6 months, 83% and 88% at 16 months.
Conclusion: Renal artery stent placement introduced with the monorail
system is safe and patency rates are promising. In combination with the
long-sheath technique (5 French) an adequate control of stent
deployement is guaranted during the whole procedure.

Mid-term experience with stent placement in monorail-technique for
treatment of renal artery stenosis
S. MQller-HQlsbeck, T. Jahnke, C. Uess, C. Behm, C. Frahm, J. Brossmann,
H. Bolte, M. Heller; Kie/IDE

followed by neurological assessment and transcranial doppler study. In most cases
we used filter devices: Angioguard™52 (84%) and FilterWire™6 (9%). The re
maining 4 (7%) patients had Parodi Anti Embolic System (PAES) implanted right
before stenting.
Results: In 51 patients (88%) the filter device passed the stenosis easily, in 7
patients (12%) with severe stenosis we could not advance the device. In these
cases predilatation was done first and than filter device was placed over the ste
nosis.ln 18 patients (31%) we found macroscopic debris in filter basket removed
after stenting, in 5 (8.5%) of them control angiography after stent postdilatation
showed leA occlusion due to debris filling the filter. Occlusion was in all cases
temporary and resolving when filter device was removed. In 6 patients (9%) arte
rial spasm occurred at control angiography, it resolved spontaneously after re
moval of the filter device. We found no complications during removal of filter devices
following completion of the procedure. In 4 patients protected with PAES there
were no device related complications. None of our patients developed neurolog
ical symptoms during the procedures.
Conclusion: Using neuroprotection during carotid stenting makes the patients
safe from distal embolic complications. We had no major complications due to
use of neuroprotection. Minor complications are occasional, temporary and re
solve without additional treatment.

8-0504 10:57

8-0505 11:06

Technical results of the implantation of the RX Herculink stent into renal
arteries
R. Dorffner', C. Neumann', M. Gschwendtner', R. Tischler', F. Kamel', J. Mair',
H. Mendel', C. Luft', E. Gutierrez', K. Hausegger'; 'Eisenstadt/AT, 2Linz1AT,
3Vienna/AT,4GraziAT

Purpose: To evaluate the technical performance of the implantation of the low
profile, monorail premounted RX Herculink stent into renal arteries.
Materials and Methods: Within a period of 14 months, 83 patients (mean age 70
years) underwent implantation of the RX Herculink stent into 89 renal arteries in
9 hospitals. The data were collected for a prospective multicenter stent-registry.
Mean severity and length of stenoses were 83% and 8.2 mm. Location was ostial
in 60 cases, proximal in 26 and in the middle third of the renal artery in 2 cases.
In one case, the anastomosis of the renal artery of a transplanted kidney was
treated.
Results: In 5 of the 89 cases, predilation was performed because of severe tor
tuosity or vessel occlusion. In the other 84 cases, stent implantation was per
formed primarily without any predilation. Stent deployment was successful in all
cases. In none of the cases dislodgment of the stent from the balloon was ob
served. Two stenoses of 17 and 20 mm in length required 2 stents. In another
case, stent placement was suboptimal requiring a second stent. Dilation after
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Purpose: Carotid artery stenting (CAS) as an alternative to carotid endarterec
tomy is still debated by many vascular surgeons. The purpose of our study was to
prove that CAS is effective in the treatment of primary atherosclerotic lesions and
carries a low risk of complications.
Materials and Methods: 117 patients (67 men, 50 women, 43 - 82 years old,
mean age 65) were evaluated angiographically. 117 primary atherosclerotic le
sions and four post-endarterectomy restenoses were considered for CAS. All
patients had significant, over 70%, stenosis according to NASCET criteria. Athero
sclerotic plaques were classified as smooth, irregular or ulcerated. Stenting was
carried out with Monorail carotid Wallstent without predilation or protecting de
vice. Procedural success and peri procedural complication rates were noted. Fol
iow-up consisted of color coded doppler sonography at 1, 6 and 12 months. In 15
patients pre- and postprocedural MR examination was carried out as well.
Results: Subtotal occlusions were detected in 28% of the lesions. Four patients
had to be excluded. Procedural success rate was 99%. Postdilation was avoided
in 6 cases of ulcerated plaques to prevent distal embolisation. Residual stenosis
was always less than 30%. Stroke occured in 2.5%, TIA in 0.8%. New ischaemic
lesions were found in 2/15 of the asymptomatic MR patients. Two of our patients
developed restenosis.
Conclusions: Carotid artery stenting is a safe alternative to carotid endarterec
tomy for most patients with primary atherosclerotic stenosis, as it can be carried
out with clinical complication rate as low as published in the ACAS trial.

8-0501 10:30

Prospective controlled randomized study: Carotid stenting versus carotid
surgery
J. Unk, M. Horn, P.Kasprzak, I. Borisch, U. Bogdahn, S. Feuerbach;
RegensburglDE

Purpose: The purpose of this study was to compare carotid stenting and carotid
surgery in symptomatic carotid artery stenosis.
Materials and Methods: During a period of 3 years a total of 87 patients (19
female and 68 male, mean age 71 y) were enrolled into this study. 43 patients
were randomized for stenting and 44 patients for surgery. Each patient under
went a neurological examination, duplex ultrasound and MRI of the brain before
and after the defined procedure.
Results: In the stent group primary technical sucess was achieved in 42/43
pateints. 2 TIA's occured 3 and 5 hours after the procedure and 1 TIA occured
during the procedure. There was 1 reperfusion syndrome which resolved com
pletely. Up to now 5 restenoses > 50% were recorded in the follow-up. In the
surgery group primary technical success was achieved in 42/44 patients, 1 myo
cardial infarction and 3 TIA's occured. There were 5 hematomas, 4 requiring sur
gical revision.
Conclusion: Our results indicate a higher restenosis rate in carotid stenting than
in carotid surgery. Results of onqoinq multicenter studies have to be awaited in
order to define definite treatment strategies.

Purpose: To assess intraprocedural complications during carotid stenting with
neuroprotection.
Materials and Methods: We treated 62 patients. They had internal carotid artery
(ICA) stenosis of more than 70% (primary 55, restenosis 7), all of them were
symptomatic. Inclusion of patients was done after duplex doppler examination
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implantation was necessary in 18 cases . In none of the cases, was a residual
stenosis of more than 30% left on the final angiogram.
Conclusion: Implantation of the RX Herculink stent into renal arteries without
predilation is technically feasible and safe.The complication rate is low.

8-0506 11:15

Treatment of transplant renal artery stenosis by metallic stenting after
failure of balloon angioplasty
P.P. Goffette , F. Hammer, M. Mourad, J.-P. Squifflet; Brussels/BE

Purpose: Toevaluate the feasibility and efficacy of stent deployment for the treat
ment of transplant renal artery (TRA) stenosis after failed PTA.
Materials and Methods: Over a 7-year period, stent placement was considered
in 15 patients to treat TRA stenosis resistant to PTA. All renal arteries were anas
tomosed in an end-to-side fashion to the common iliac artery via an aortic patch .
Patients suffered from severe hypertens ion (n=4), impaired renal function (n=5)
or both(n=6). Indications for stent implantation were inadequate post-PTA result
due to immediate recoil (n=13) or obstructive dissection after PTA (n=2). In 7
patients the recoil was obviously related to post-anastomotic arterial plicature .
Short Palmaz (n=8) or Herculink (n=5) stents were used to to treat focal stenosis
(n=13) and Wallstent to manage dissection.
Results: Stent placement succeeded in 14 patients (93%) .Technical failure was
due to the retrograde slipping of the stent , requiring mater ial retrieval with a las
so. Blood pressure control improved in 8/10 patients (80%) with a decrease of
the mean systolic pressure from 186 to 140 mmHg and a mean reduction of anti
hypertensive drugs from 3.1 to 1.4. The allograft function improved in 9/11 pat.
(82%) (mean serum creatinine level from 3.2 to 1.8 mg) and stabilized in 2 (18%).
During the follow-up (median 38 months). symptomatic restenosis was sono
graphically detected in 4 patients and successfully dilated in only 1. Redo-trans
plantation was performed in 3 patients. Asymptomatic re-stenoses, observed in 3
patients, were left untreated.
Conclusion: Stent implantation may be helpful after failure of PTAforTRA sten
osis, especially in case of plicature -related stricture . Medium-term artery paten
cy and clinical outcome are promising .

8-0507 11:24

Patency of hemodialysis shunts after percutaneous transluminal
angioplasty: Influence of co-factors on outcome
M.T. Schmook , M.A. Funovics, F.Wolf, A. Koehl, J. Lammer ; Vienna/AT

Purpose: To calculate patency rates of hemodialysis shunts after PTA and to
detect prognostic factors for patency.
Materials and Methods: 229 PTA procedures were performed on 146 shunts.
The influence of demographic, shunt related and procedure related co-factors on
primary (PP), assisted primary (AP) and secondary patency (SP) was analysed
in a Cox regression model.
Results: The technical success rate was 95%. Mean PP after PTA was 16.4
months (95% confidence interval (CI) 13.5 - 19.4). Mean AP was 39.4 months
(CI, 25.7 - 53.0) with an average of 1.76 PTA per patient during AP. SP was 81.6
months (CI, 70.7 - 92.5). Venous grafts had significantly shorter patency than
radio- and brachiocepha lic shunts. Radial anastomoses showed significantly long
er PP than brachial anastomoses . Short patency after previous PTA, high number
of previous PTA and previous surgical revisions were predic itive of shorter PP
and AP. An additional co-factor for longer patencies was stenosis length between
0.5and2 em.
While patency and technical success were not influenced by puncture site, 11 of
14 complications were associated with arterial puncture site.
Conclusion: Shunt PTA is associated with mean AP of 3.3 years with an aver
age of 1.76 interventions per patient. Treatment of shunt dysfunction with repeat
ed PTA combined with surgical interventions prolong mean patency to over 6.8
years. A primary arterial access seems not justified. Factors predictive for long
patency rates are shunt types without graft interposition, a low number of previ
ous PTA and stenosis length between 0.5 and 2 em.

8-0508 11:33

AngioJet® Xpeedior thrombectomy catheter: Initial clinical experience of
the treatment of acutely thrombosed hemodialysis grafts
D. Siablis , P. Zabakis , D. Karnabatidis, C. Kalogeropoulou, I. Tsota,l. Tsolakis ;
Patras/GR

Purpose: To evaluate a new thrombectomy catheter for the treatment of acutely
occluded hemodialysis grafts.

Material and Methods: From January 2001 to May 2002, fourteen patients with
acute occlusion (1-3 days) of hemodialysis grafts were referred for interventional
management. They underwent percutaneous thrombus removal with the AngioJet
Xpeedior catheter. PTA and stent implantation were performed where indicated.
There was technical success in all cases. Blood flow was re-established and
hemodialysis via the graft was achieved.
Results: The primary patency rate was 72% at 1 month, 60% at 3 months and
52% at 6 months. Minor complications occurred in 6 patients and were related to
the use of the thrombectomy device.There was one re-occlusion during the first
month after thrombectomy.
Conclusion: The use of the new AngioJet Xpeedior catheter provides safe and
rapid recanalization of recently occluded hemodialysis grafts .

8-0509 11:42

Interventlonal retrieval of lost or misplaced intravascular objects
F.JtiQjf, M. Cejna, A. Dirisamer, M. Schoder, J. Keltenbach, J. Lammer;
Vienna/AT

Purpose: To report our experience with percutaneous interventional techniques
for retrieval of lost or misplaced intravascular objects .
Materials and Methods: Between May 1994 and May 2002,50 patients were
referred for percutaneous retrieval of 50 intravascular objects. They were identi
fied as: fragments of any type of catheter (19/50 , 38%), port-a-oath parts (12150
cases, 24%), pacemaker cables (10/50 cases, 20%), guidewire fragments (5/50
patients , 10%) and other foreign bodies (4/50 cases , 8%). The foreign bodies
were located in the right heart (19/50 cases), in the venous system (16/50) , in the
arterial system (5/50) , in the pulmonary artery (9/50) or in a dialysis shunt in the
forearm (1/50). Instrument of choice for removal or repositioning was a goose
neck snare (48/50) and in two cases a sidewinder catheter. In this retrospective
study radiological procedure records and patients' medical records were reviewed
to find out the exact removal procedure in every case and to identify significant
procedure-related complications.
Results: In 39/50 cases the foreign body was successful removed. In 1 case the
tip of a port-a-oath could be successfully repositioned. In 3/50 cases intravascu
lar identification of foreign body wasn't possible . In 5/50 cases the complete re
moval was not possible and in 2150cases venous access was too small, therefore
a surgical removal was necessary. In 5/50 cases minor complications occurred .
Conclusion: Percutaneous techniques for the retrieval of intravascular foreign
bodies are highly effective with low complication rates and should always be the
primary method of choice .

8-0510 11:51

Percutaneous retrieval of intravascular foreign bodies: Experience in 24
cases
J.-C. .bill, H.-S. Tseng, C.-Y. Chen, M.-S. Chern , J.-H. Chiang, C.-Y. Chang;
TaipeilTW

Purpose: To present our experience in 24 cases of intravascular foreign body
retrieval using currently available percutaneous techniques and devices .
Materials and Methods: These iatrogenic intravascular foreign bodies included
dislodged Port-A catheter fragments in 17 cases, central venous catheter
guidewires in 2 cases, hemodialysis catheter fragments in 3 cases, 1 central
venous catheter fragment and 1 Swan-Ganz catheter.The techniques and devic
es used for intravascular retrievals included loop snare catheters, Dormia basket
retrievers and grasping forceps. The causes and intravascular positions of for
eign body embolization were analyzed and retrieval procedures, especially for
intracardiac foreign bodies, were emphasized in our series.
Results: The percutaneous retrieval procedures were successful in 23 of 24 cas
es. Of the 23 successful cases, 15 were performed with loop-snare technique
and 8 with a Dormia basket retriever. Intracardiac embolization was depicted in
16 of 17 Port-A catheter fragments . Improper procedure handling was consid
ered as the major cause of intravascular foreign body embolization.
Conclusion: Most intravascular foreign bodies can be removed easily, safely
and successfully with currently available percutaneous methods and devices.
Successful retrieval can prevent the serious complications related to the intra
vascular foreign body itself and major surgery for intracardiac embolization.
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8-0511 10:30

Comparison of image quality and diagnostic outcome between low-dose
prospectively ECG-triggered HRCT versus non-triggered HRCT using a
multi-row detector CT scanner
L. DesbiQlles, S. Wildermuth, B. Marincek, T. Boehm: ZOrich/CH

Purpose: To evaluate the diaqnostic outcome and objectlve image quality of EGG
triggered HRGT versus non-triqqered technique, and to assess if dose reduction
affects the outcome in favor of one of the techniques.
Materials and Methods: Twenty-five consecutive patients underwent EGG-trig
gered and non-triqqered HRGT of the lung with reduced tube current of 60 mAs
in one exam ination. Image noise was measured in trachea and subcutaneous
fatty tissue in upper and lower chest bilaterally, as well as contrast in lung paren
chyma ot upper and lower lobe. Signal-to-noise ratios were calculated. Fifty sets
of randomized images were evaluated by two readers independently. SUbjective
image quality criteria (image noise, presence ot mot ion artifacts, and general
assessibility) were rated . Pathological findings were class ified for each lobe of
the lung. Diagnostic differences between the two acqu isition techniques was as
sessed.
Results: EGG-triggered low-dose HRGT showed improved image quality, with
mot ion art ifact elimination in middle lobe , lingual and lower lobes. Diagnostic
assessibility showed significant improvement in middle lobe , lingula and left low
er lobe . Similar reported descriptions of pathological processes and diagnoses
were obta ined by both readers. Mean slqnat-to-noise ratio in the upper versus
lower lobe was 13.6±2.9 and 14.1±3.3 for triggered HRCT, 12.8±2.8 and 14.6±3.5
for non-triggered HRCT.
Conclusion: Image quality of HRCT of the lung benefits from EGG friggering
significantly, whereas diagnostic outcome does not. Reduction of radiation dose
does not affect outcome in favor of the EGG-triggered or non-triggered technique.

8-0512 10:39

Non-ECG-triggered versus prospectively ECG-triggered high-resolution CT
(HR-CT) of the lung: Does ECG-triggering influence diagnosis?
T. Boehm, J.K. Willmann, B. Marincek, S. Wildermuth; Zilrich/CH

Purpose: To determine the impact of prospective ECG triggering on image quality
and diagnQstic outcome of HR-CT of the lung .
Methods and Materials: Forty-five consecutive patients referred for HR-CT were
investigated with both prospectively EGG-triggered and non-triggered HR-GT of
the lung within the same examination using a multi-detector row helical GT scan
ner. SUbjectiv e image quality criteria (image noise, motion artifacts, and diagnos
tic assessibility) were rated by 3 radiologists in consensus reading for upper lobe ,
middle lobe /l inqual , and lower lobe. The presence of patholog ical changes was
assessed for the various lobes and a diagnosis in free text \Vas reported. The
diagnoses were later compared by two radlcloqists in order to determine the
effects of CT techn ique on diagnostic outc ome. Quantitative measurements were
performed including determination of image noise and signal-to-noise ratios in
diffe rent anatomic regio ns
Results: Subjective assessment showed sign ificant differences in mot ion arti
fact el iminat ion in the middle lobe , lingula and the left lower lobe . Diagnostic
assessibility ot the triggered CT was rated higher only for the left lower lobe . No
differences in diagnostic outcome were determined between triggered and non
triggered technique. Mean image noise in tracheal air was 68.2 ± 17 for triggered
versus 37.4 ± 9 for non-triggered CT (p < 0.05) . Mean slqnal-to-noise ratio in the
upper versus lower lobes was 22.5 ± 8 versus 25 .4 ± 10 for EGG-triggered and
35.6 ± 9 and 39.2 ± 10 for non-EGG-triggered HR-CT (p < 0.05) .
Conclusion: Given the lack of improvement in diagnostic accuracy and the need
of additional resources, EGG-triggered HR-CT Qf the lung is not recommended
for routine clinical practice.
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Prognostic determinants on HRCT in patients with flbroslng alveolitis
S.M. Ellis , M.B. Rubens, D.M. Hansell , A.U. Wells ; London/UK

Purpose: We have previously shown , in a group of patients with a histoloqically
established diagnosis of UIP or NSIP, that HRCT characteristics are more power
ful prognostic indicators than the bistoloqical distlnctlon.We have now extended
the study to evaluate the prognostic information derived from HRGT of the chest
in a larger cohort ot patients with tibrosing alveolitis,
Material and Methods: 180 consecutive HRCT examinations of patients with
clinically diagnosed tibrosing alveolitis (including patients with UIP and NSIP)
were scored by two experienced radiologists blinded to any clinical or prognostic
lntormanon, Semi-quantitative scores of disease extent, proportion of ground glass
opacity and reticulation and coarseness of reticulation were recorded.
Results: The greatest influence on prognosis was disease extent on HRCT
(p < 0.0005). However, when the data were controlled for disease extent an in
crease in proportion of ground glass opacity, as opposed to reticulation, corre
sponded to a reduction in mortality (p < 0.005) and increased coarseness of
reticulation corresponded to an increase in mortality (p < 0.05).
Conclusion: The original conclusion that HRCT characteristics provide valuable
proqnostic information, reported in a small cohort of patients with biopsy-proven
fibrosing alveolitis, has been replicated and shown to be applicable to pat ients
with clin ically diagnosed fibros ing atveolttis.

8-0514 10:57

FunctiQnal significance of bronchial wall thickening quantified on HRCT in
bronchiectasis
G.G.G. QQi' , V.S.G. l.arn", K.W.T. Tsang' ; ' Pokfulam/HK, 2Hong KonglHK

Purpose: To study and compare the relationship between qualitative and quanti 
tative HRGT assessment of bronchial wall thickening (BWT ) with lung function
tests (LF) in patients with bronchiectasi s.
Material and Methods: Eighteen patients with bronchiectasis (13 females (65.52
:!: 11,45yrs) underwent thoracic HRCT scan and LF. BWT was visually graded in
each lobe (n = 6) according to thickness ot bronchial wall relative to external
diameter (EDB) of dilated bron chi perp endicular to the axial plane: 0 = normal
thickness; 1= > 20% < 50% EBD ; 2= > 50% EBD ; and 3 = complete obtlteration
of bronchial lumen. Summation of scores from all 6 lobes provided the overall
score. Internal bronchial diameter (IBD) , EBD and accompanying arterial diame
ter (AD) were also measured quantitatively on a workstation at selected segmen
tal bronchi, while only IBD and EBD of thickest bronchus in each lobe were
measured. Correlations between HRCT and lung function findings were evalu
ated .
Results: BWT score correlated with FVC, FEV" FEF25.?5 and PEF (r = -0.65, 
0.76, -0.55, -0.75: p < 0.05) . Mean IBD,JEBD

T
of thickest bronchi , and mean

IBDsB/AD sBand IBDsB/EBDsBof segmental bronchi were respectively correlated
with FEV /FVC (r = 0.51, 0.53 and 0.54 , p < 0.05) and FEF25.?5 (r = 0.52 , 0.60 ,
< 0.05 and r = 0.47, P= 0.05). Regression analysis revealed that BWT score was
independently related to FVG, FEV, and PFR while IBDs"IEBDsBand IBD,JEBD T

were significant determinants ot FEV ,IFVC and FEF25.?5respectively.IBDs.lEBDsB
was therefore a measure ot airflow obstruction in larger airways whilst IBD,JEBD

T

reflected smaller airway obstruction .
Conclusion: Qualitative and quantitative HRGT evaluation of BWT in bronchiecta
sis reflect airflow obstruction. IBDfEBD ratio bears more functional sign ificance
than BD/AD ratio,

8-0515 11:06

Computer aided diagnosis: Value of a color density mask in the visual
assessment of low attenuation lung disease using HRCT
W.F. De Wever , J.A. Verschakelen; LeuvenlBE

Introduction: HRGT detection of IQW attenuation lung disease can be difficult
especially when no or little change in caliber and distrlbution of blood vessels are
seen . Density mask computer programs allow pixel highlighting between prede
termined ranges.
Purpose: To evaluate whether the simultaneous availability of inspiratory and
expiratory HRGT slices together with the same slices containing pixel density
intormation represented by different colors highlighting different density ranges,
improves the detection of low attenuation lung disease.
Material and Methods: In a first step , 85 tnsptratory and expiratory HRCT slices
at different levels were examined in consensus by tWQ chest radioloqists for pres
ence of emphysema, mosaic attenuation and air-trapping. Secondly, these imag
es were evaluated together with correspondlnq density map images highlighting



pixels between -200 and -1000 HU sho wing a different col or for each range of
100HU. In both evaluations, diagnostic certainty was graded using a 10-point
scale.
Results: 35 HRCT slices were con sidered to be normal, emphysema was diag
nosed on 24 slice s, air-trapping on 29 and mosaic perfusion on 10.When density
mask images were also available, consensus changed 9 times : 4 slices initially
considered normal were diagnosed as containing emp hysema (3) or mosaic at
tenuation (1); 3 observat ions of air-t rapping and 2 of mosaic perfusion were not
confirmed . Using the density mask, diagnost ic certainty incre ased in the 4 grou ps
and was statistically higher for the diagno sis of air-trapping (p < 0.05)
Conclusion: The availability of a densit y mask highlighting pixel rang es in addi
tion to regular inspi ratory and expiratory HRCT improves the detection of low
attenuation lung disease.

8-0516 11:15

Thin-section CT of the lungs: Reading efficiency of tiled versus stacked
display formats
S.M. Ellis , X. Hu, L. Dempere-Marco, A.U. Wells, G.-Z. Yang, D.M. Hansell;
London/UK

Purpose: To compa re the viewing eff iciency of stacked versus tiled display for 
mats for soft copy reading of thin-section CT of the lungs .
Material and Methods: Four experienced chest radiologists read six teen HRCT
examinations displayed as eithe r four images (tiled display) or one imag e (stacked
display) on screen at a tim e. Eye-movements were recorded and analy sed in
terms of saccade distance , fixation point number and du ration and, through spa
tial mapping onto a normalised lung template, are as on the images viewed .
Results: A greater rate of fixatio n point formation was record ed for the stacked
display compared to the tiled di splay (5 v 4.5 fixation points / 100 data points;
p < 0.001); this was associated with a greater proportion of short saccades (97%v
94%; P < 0.005) and consistency in spatial approach (mean kappa 0.45 v 0.36;
p < 0.05).
Conclusion: Th in-s ection CT examinat ions are more efficiently read , as judged
by time and eye-mo vements, when displayed in a stack as opposed to a tiled
disp lay form at.

8-0517 11:24

Nonspecific interstitial pneumonia! fibrosis (NSIP) versus bronchiolitis
obliterans with organizing pneumonia (BOOP): HRCT diagnosis and
findings
O. '!':/.QQ,YOW. Oh, H. Chung, H. Lee, S. Ha , H. Kim, E.-Y Kang; Seoul/KR

Purpose: The purpo se of this study was to determine whe ther HRCT can differ
entiate NSIP from BOOP and to compare HRCT findings that help distinguish .
Material and Methods: This study included 38 patients with biopsy-proven NSI P
(n=24) and BOOP (n=14).Two ch est rad iologists independently made diagno sis
of NSJP or BOOP and degree of confidence in their diagnosis was record ed as
"possible", "probable" or "confident". Also two radiologists retrospectively reviewed
HRCT in consen sus and evaluated the findings and distribut ion of pulmonary
abnorm alities in both gro ups.
Results: For disc rimination between NSIP and BOOP, HRCT diagnosis was cor
rect in 68%. Correct diagnosis with high degree of conf idence was achieved in
27% in NSIP and 29 % in SOOP. Interobserver agreement for HRCT diagnos is
was fair (k=0.4 1). NSIP and BOOP show patchy bilateral areas of ground-glass
attenuation often ass ociated wi th area s of consolidation with subpleural predom
inance. The presence of parenchymal nodules (P < 0.001 ) and inte rlobular sep
tal thickening (P < 0 .05) were differ ences between NSIP and BOOP.
Honeycombing was present in the only NSIP.
Conclusion: The discrimination between NSIP and BOOP with a high degree of
confidence is lim ited using HRCT. However, HRCT findings that help in discrim i
nat ion are the pres ence or absence of a nodule , foll owed by interlobular sep ta l
thickening.

8-0518 11:33

Mosaic attenuation pattern at thin-section CT: Visual search characteristics
of experienced radiologists
S.M. Ellis, L. Oernpere-Marco , X. Hu, D.M. Hansell, G.-Z. Yang; London/UK

Purpose: To analyse the visual search pattern of experienced radiologists when
confronted with a mosaic attenuation pattern on thin-section CT.
Materials and Methods: Three experienced radiolog ists read thirty HRCT ex
aminations, twenty three of which demonstrated mosaicism , displayed on a com
puter monitor in a stacked format (one image on scr een at anyone time with

ima ges viewed in sequence ).Their eye movements were reco rded and reviewed
in slow motion. Specific behaviour patterns were ide ntified and assessed by sys
tematic scoring.
Results: All observers tend ed to view the abn ormal attenuation component of
the mosa ic pattern lung in each image before the nor mal attenuation lung, whether
the abnorma l lung was higher or lowe r attenua tion than the normal lung (both
p < 0.0001 ).When images displayed abnormal low, as compa red to high, attenu
ation lung, the bronchovascular bundle s in each lung were compa red (p < 0.0001).
In the presenc e of abnorm al high atte nuation lung, the trachea and major bronchi
were more frequently scruti nised.
Conclusion: In the presence of mosai cism , experienced obs erve rs appe ar to
det erm ine almos t inst antane ous ly whi ch of the high or low attenuation lung is
abnormal. Eye-t racking demonstrates other anc illary featu res, which may be used
by obs ervers, consciously or SUbconsc iousl y, to help to ref ine the differential di
agnosis of mosaic patt ern.

8-0519 11:42

Low attenuation areas on HRCT in long-term Farmer's lung patients and
controls: A follow-up stUdy with inspiratory and expiratory Imaging
A .P. Malinen; Kuopio/FI

Purpose: Our aim was to study whether the HRCT low attenu ation areas of lung
in Farmer 's Lung (FL) pat ients represent air trapping , emphy sema, or both .
Material and Methods: Out of 88 FL pati ents and 83 control farm ers, all subjects
with emphysema on their prev ious HRCT (n=26) were invited for foll ow-up exam
ina tion , together with randomly selected subj ects with no emp hysema (n=26) .
All ogether 21 FL pati ents and 10 controls part icip ated in the re-stud y.The mean
falla w-u p tim e was 18 years (15-21y). lnspirato ry and expir atory HRCT, pulmo
nary function tests (PFT) (spirometry, diffusion capacity), body plethysmograph
and questioning were performed. Inspiratory HRCT was graded according to the
original study and low-attenuation areas were interpreted as emphy sematous
chan ge. Air-trapping was evaluated in expir ato ry HRCT.
Results: In 6 FL pati ent s, the ' defin ite" emp hysema score had decreased to
norm al levels. Especi ally in the uppe r parts of the lung, which showed signi ficant
ly (p=O,03) les s emphysematous change. However, those pat ients whose em
physema had "recovered" showed statisti cally sign ifica ntly lower FEV1 , MMEF,
FEF 50 and DLCO than thos e pat ients and cont rols who had never had emphyse
ma .ln expiratory HRCT, definite air- trapping was seen in 10 FL patients (48%)
and in 6 controls (60%). Air trapping did not cor re late with PFT.
Conclusion: In HRCT of FL pati ents , the low attenua tion areas detected in the
upp er par ts of the lung partly represent recovering air- trappin g, but emphysema
rem ains in the lower par ts of the lung . PFT-valu es of this "af fected, but cured'
population reveal traces of small airway disease.

8-0520 11:51

Correlation of different types of emphysema in high-resolution computed
tomography (HR-CT) with the ILO-classificallon of coal workers
pneumoconiosis
R. EiI:!.e) ' , A. Web er", S. Stolpe", U. Hellenbrand",T. Baue r"; ' MuniCh/DE,
2Bochum/DE

Purpose: The symptoms of patients suffering from pneumoconiosis and the de
crease in cardio-resp iratory function test s seen in thes e patients, are related to
the major complications of emp hysema and bronchit is. To a lesser degree the
symptoms are directly influenced by the silicotic process itse lf.To date, no larg e
study has analysed the correlation of differ ent typ es and severity of emphysema
with the ILO-c1assification of pneumoconiosis in miners.
Material and Methods: In 104 miners the sever ity of pneumoconiosis was clas
sifi ed by ILO. By HR-CT th e type and severity of emphysema was analysed using
a 4-point-scale. The dependence of emphysema and ILO-c1assif icat ion was test
ed with Pearson-correlat ion.
Results: Centrolobular emphysema was the dom inant type (59%) , but there was
no dependence on the severity of pneumo con ios is. Only paracic atricial emphy
sema had a signifi cant correlation (p < 0.05 ) with the degree of large opa cities.
However, par acicatr icial emphysema was only detected in 32%, and was seen
less commonly than centrolobular, parapleural and paraseptal emphysema (46%).
Th ere was no significa nt correlation with the size and distribution of th e small
opacit ies and the different type s of emphysema. Conclusions: Only large opac
ities had a significant correlation with the appea rance of paracicatricial emphyse
ma. The other types of emphysema, especially the dominant centrol obular type
had no obvious association with pneumoconiosis. The multifactoral genesis of
emphysema has to be taken into account.
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Purpose: To asses breast implant ruptures in symptomatic and asymptomatic
patients on MR imaging.

8-0523 10:48

MR imaging of breast implants: Value in symptomatic and asymptomatic
patients
K. EI-Rabadi, B. Happel, H. Benditte-Klepetko, M. Deutinger, M. Frey,
T. Helbich; Vienna/AT

Breast lesions in young women and children
C.M. Schwab, L.M. Glassman; Washington, DC/US

Purpose: Clinicians and practicing radiologists are often asked to give a differ
ential diagnosis when confronted with a lump in the breast of a child or a young
woman. We chose our study layout to bring up useful information for such cases.
Materials and Methods: The data of 66 young patients with 71 benign and ma
lignant breast lesions were retrospectively reviewed.
Results: The most common benign lesion in young patients was fibroadenoma
(20/49 ~ 41%) followed by granular cell tumor (5/49 ~ 10%) and hamartoma (4/49
~ 8%). Low grade cystosarcoma phyllodes tumors occurred only in patients over
25 years of age (3/49 ~ 6%). Lactating adenomas occurred in 3 of 49 cases (6%).
Juvenile papillomatosis occurred in 2 of 49 (4%) benign lesions. Two malignant
sarcomatous lesions were found in patients until the age of 20. The most com
mon type of malignant lesion after the age of 20 was ductal carcinoma which
counted for 12/22 (54%) of all malignancies. The two next common lesions in
women between 21 and 35 years were high grade cystosarcoma phylloides and
angiosarcoma (2/22 ~ 9%).
Conclusion: Breast lesions can occur at any age but are very rare in children
and relatively rare in young women 35 years old or less. Only 1/1900 women
develop breast cancer by age 30. Therefore in our young patient group benign
lesions were found more than twice as often than malignant lesions. By far the
most often encountered lesion was fibroadenoma.

8-0524 10:57

Power Doppler ultrasound (PDU) and microbubble contrast agent (MCA) in
differentiation between benign and malignant breast nodules: Significance
of resistive index and enhancement post-MCA
M. Venturini, M.G. Rodighiero, P. Panizza, S. Gusmini, C. Martinenghi,
A. Del Maschio; Milan//T

Purpose: Color and power evaluation in breast nodules (morphology, distribu
tion of the vessels) have been considered more important than Doppler analysis
in previous studies. Our aim was to evaluate with PDU and MCA, the number of
intralesional vessels, the mean resistive index (MRI) of intralesional arteries and
the enhancement after MCA to distinguish benign and malignant breast nodules.
Materials and Methods: 27 malignant (mean diameter~18.1 mm) and 21 benign
breast nodules (fibroadenomas: mean diameter~23.4 mm), histologically con
firmed, were studied with PDU (ATL-Philips HDI5000 - linear probe 5-12 MHz)
and MCA (Levovist - Schering 400 mg). For each nodule, the number of intrale
sional arteries and the resistive index were evaluated at a preliminary PDU exam
ination and after MCA intravenous injection. Parameters of comparison were: A)
number of identified and analysed intralesional vessels post-MCA ; B) MRI of the
intralesional arteries studied pre- and post-MCA; C) Enhancement post-MCA
(difference between number of arteries examined post-MCA and pre-MCA).
Results: No significant difference was found between the number of vessels in
malignant (3.92±1.2) and benign nodules (4.33±07). MRI in malignant nodules
(0.74±0.05) was statistically (p < 0.01) higher than in benign ones (0.48±04).
Enhancement post-MCA in malignant nodules (delta~2.15±0.9)was statistically
(p~0.01) higher than in benign ones (delta~1.11±0.7).

Conclusion: PDU and MCA demonstrated MRI and enhancement post-MCA sig
nificantly higher in malignant nodules. A quantitative evaluation of intralesional
arteries with PDU can be useful in differentiation between benign and malignant
breast nodules.

Materials and Methods: MR imaging of the breast was performed in 40 female
patients (age range: 27-64a) with uni- or bilateral silicone gel implants. Axial and
sagittal fast spin-echo T2 weighted images and sagital 3D T2 weighted images
with water suppression were obtained in a dedicated phased array breast coil on
a 1.0 T magnet (Gyroscan T10-NT; Philips Medical System). Two radiologists
independently examined and rated all MR images for signs of implant rupture
and extra capsular silicone.
Results: 32/40 (80%) patients were asymptomatic. In 8/40 (20%) patients, im
plant rupture was suspected clinically. In 7/32 (21.9%) of the asymptomatic and
in 3/8 (37.8%) of the symptomatic patients, an implant rupture was observed.
Frequency of implant rupture between both groups of patients showed no statis
tically significant difference (p ~ 0.39).
Conclusion: Breast implant rupture is frequently seen in symptomatic and asymp
tomatic patients. Breast implant rupture is not only related to clinical signs. Thus
MR imaging of the breast should be performed on a regular basis in patients with
breast implants.

8-0525 11:06

Real time ultrasound elasticity imaging: An aid to diagnosis in the
symptomatic breast clinic (work-in-progress)
W.E. Svensson', A.M. Connors" S. Comitis", D. Chopra', C. Lowery',
P. Von Behren', P Forouhi'. R. Cummins', D. Sinnett'; 'London/UK, 2Seattle,
WAiUS

Purpose: To evaluate real time elasticity imaging on a clinical ultrasound system
used in routine breast ultrasound imaging in a dedicated symptomatic breast
unit.
Materials and Methods: Real Time Strain (Elasticity) Imaging Software, KUMC
(Hall & Zhu) system on a Siemens Elegra ultrasound scanner. Breast imaging
performed with a VFX 13-3 and 7.5L40 linear array breast probes. Patients at
tending for routine breast ultrasound also have breast elasticity imaging. The elas
togram images are assessed (by comparing the dimensions of stiffness
demonstrated with the greyscale abnormality) during the clinic and correlated
with subsequent histology and follow-up.
Results: So far 78 lesions in 75 patients have been assessed and correlated
with the subsequent diagnosis. Comparing the lesion elasticity image with the
grey scale image: 15/16 cancers were larger (one was the same size). 27/32
fibroadenomas were smaller. Some fibroadenomas had focal areas (poles) of
stiffness at their margins. 11 cysts were smaller and tended to have a halo or
banana of increased stiffness. Inflammatory masses and ANDI were smaller in
9/13. Two intramammary lymph nodes were larger. One gynaecomastia, two nor-
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Gynaecomastia:The variety of sonographic appearances
A.M. Connors, D. Sinnett, R. Cummins, W.E. Svensson; London/UK

Purpose: To illustrate the variety of sonographic appearances in patients with
gynaecomastia.
Materials and Methods: All male patients who presented to the breast clinic for
assessment of gynaecomastia over a three-year period underwent ultrasound
imaging (ATL HOI 3000; 7.5 MHz linear array probe). The greyscale ultrasound
appearance was classified into 7 types: central coalesced, primitive ductal, duc
tal, homogeneous high echo breast disc, homogeneous low echo breast disc,
mixed fat parenchyma and mottle patterns. The surrounding breast pattern type
and the appearance on colour flow imaging were also assessed.
Results: There were 62 patients with gynaecomastia. Age range from 16 to 85
years. Only 12 patients had unilateral gynaecomastia, 13 had different patterns
of gynaecomastia in each breast and 37 had bilateral similar patterns (total pat
terns-zs). The most common greyscale ultrasound pattern was an irraqular cen
trallow echo region (central coalesced), 27 cases, of which 7 were asymmetrical
about the nipple This is the most worrying appearance. 11 had a ductal pattern.
11 had a homogeneous high echo breast disc. 9 had a homogeneous low echo
disc.7 had a mixed fat parenchymal pattern. 5 had a low echo branching pattern
(primitive duct) and 5 had a mottle pattern. A variety of patterns were seen at the
periphery. Colour flow imaging detected flow in 32 cases and in all the flow was
centripetal in direction.
Conclusion: The most worrying pattern is central coalesced pattern especially
where there is asymmetry about the nipple, but usually deforms with compres
sion, confirming its benign nature.
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mal breast tissue (palpable abnormality) and one rad ial scar all had no disc erna
ble focal area of stiffness.
Conclusion: The elasticity images would have increased diagnostic confid ence
in most of the fibroadenomas and all the cancers, changed the diagnosis of an
echogenic cyst from solid to cystic and would have excluded the pre senc e of
cance r in the gynaeco mastia wh ich had a worrying grey scale and colour flow
appea rance.

8-0526 11 :15

Electrical impedance scanning European multicenter trial: Definition of
adjunctive value to mammography and sonography for differentiation of
suspicious breast lesions
M.H. Fuchsjager ' , T. Diebold2

, B. Szabo", A. Malich' , W. Kaise r' , B. Bone ",
T.J. VogF, T.H. Helb ich ' ; ' Vienna/AT,2Frankfur t a. Main/DE, 3Stockholm/SE,
' Jena/DE

Purpose: To assess a new algorithm based software post-processing technique
on electrical impedance scanning (EIS) for non-invasive characterization of ma
lignant and benign breast lesions.
Materials and Methods: 715 mammograph ically and/or sonographically equivo
cal or suspic ious breast lesions (BI-AAOS® III-V) in 658 women (mean age 57.2+/
11.1ys) were evaluated with EIS (TransScan TS2000®, TransScan Med ical , Israel .
Siemens-Elema, Sweden ).The software under evaluation features a post-process
ing function with colored ind icator bar representing 5 levels of suspicio n. This
algorithm takes into acco unt data across 7 frequencies, incl Uding the critical tre
quency at 5,000 Hz, the nipple recording , presence or absence of a high conduc
tivity focal spot and the pat ient's age.We also used a 5-level , BI-RADS-like level
of suspicion (LOS) scoring method for evaluation of sonog raphy (1-negative , 2
benign finding , 3-probably benign find ing , 4-suspicious abnormality, 5-highly sug
gestive of malignancy). For all modaliti es, LOS 1,2 and 3 were considered negat ive,
LOS 4 and 5 were considered as pos itive. Histopathologic correlation was ob
tained in all cases.
Results: Histology proved 254 lesions to be malignant, 461 benign. EIS achieved
a sensitivity of 85.4% (217/254 true pos itive). a specif icity of 51.6% (238/46 1 true
negat ive). PPV and NPV were 49.3% and 86 .5% respectively.
Mean lesion size was 17.3 mm (3-69 mm). Sensitivity in lesions < 10 mm in size
(n=98 cancers ) was 91.8%. Sensitivi ty at depth < 10 mm (n= 112 cancer s) was
88.4%. Sen sitivity was also highe r in malign ancies associated with microcalcifi 
cation s (92.2%; n=1 02) and in pat ients >50ys (91.5%; n=458) .
Conclusion: Our results suggest that EIS may be of use in lesion differen tiation,
particularl y in small /esions, in malignancies asso ciat ed wit h microcalcificat ions
on the mammogram , in shall ow-lying lesions and in older pat ients.

8-0527 11:24

Three dimensional radiotherapy plan In breast carcinomas: Use of
multislice CT to evaluate breathing induced motion of the Internal thoracic
lymph nodes
B. Cocheleux. M. Aemy -Jardin. N. Ferrar i. E. Lartigau. J. Aemy; Lille/FR

Purpose: To evaluate the amplitude of breath ing ind uced motio n of the internal
thorac ic lymph nodes, a target volume for radia tion treatment of breast carcin o
ma.
Materials and Methods: 27 female pat ients (mean age: 58 years) underwent
mult islice spiral CT of the thora x at deep inspiration and exp iration. The target
reg ions were those of the right and left internal mamm ary arteries , anal yzed on
transverse CT scans at the level of the first and fourth intercostal spaces. Dis
placement of each arterial pedicl e was measured: (a) in the x- and y-a xes, by
means of a fixed CT marker positioned on the internal mammary artery on the
inspiratory scan and (b) in the z-axls , by calculating differences in the table pos i
tio ns. Distances between the right and left arterial pedicles were measured at
inspiration and expiration to validate results of ind ividually assessed lateral dis
placements.
Results: Multisl ice CT showed an anteroposterior (mean value ±SD:13.6±7.6 mm)
and cran iocaudal (mean value ±SO: 20.5 ±13.2 mm) disp lacement of the internal
mammary art ery pedicles, more prono unced at the level of the fourth and first
intercos tal sp aces, without marked la tera l displacement (me an va lue
:l:SD:1.5:1:2.7 mm), furth er con fi rmed by measurements of the distan ce betw een
the right and left mamm ary artery ped icles (mean value ±SD:1.2±2.6 mm ).The
resuttinq mot ion is a mean ante roposter ior displacem ent of 19.97 ± 14.61 mm
(fir st intercostal space) and 29 .03 ± 16.02 mm (fourth intercostal space) with
angulations of 31.9' and 33.52 ' , respectively.
Conclusion: Mult islice spiral CT enables precise delineation of breathing-induced
motion of the inte rnal mammary art ery pedicles.

8-0528 11:33

Locally advanced breast cancer chemotherapy: Evaluation by MRI
L. Tortajad a, M. Sentis, M. Vill ajos, M. oses, M. Segui, X. Andreu , A. Saez;
Sabadell/ES

Con vent ional treatment of locally advanced breast cancer gen erally consists of
primary chemotherapy followed by local treatment. Evaluat ing the clinical response
is crucial , because the extent of residual disease determines the kind of surgical
procedu re (mastectomy versus conserving surgery) . Evaluat ion during treatment
can mon itor and predict the tumour response to chemotherapy.
Purpose: To determine the relative value of MRI in predicting res idual tumour
comp ared to the gold standard of physical examination and pathology.
Materials and Methods: 30 pat ients with locally advanced breast carcinoma
(mea n age: 53 years) treated with primary chemothe rapy were evalua ted using
three dynamic breast MRI studies (before starting chemotherapy at the end of
the first cycle and prior to surgical treatment) . Comparison between clinical eval
uation, breast MRI and pathological reports was performed.
Results: Two response patterns, when they occur , were identified : concentric
reduc tion of the lesions and fragmentation maintaining the same tumoral area ,
with direct influence on subsequ ent surg ical management. MAl had significant
correlation wi th the pathologic tumo ral size (mean error ± 2 mm . P < 0.001 ). MRI
was superio r to clinical evaluation and conventional modalities evaluat ing response
and detected all the cases with out or with partial response (n=24) . MAl was not
able to depict microscopic ally residual disease, in six cases evaluated as a com
plete response.
Conclusion: MAl may allow recognition of poor response and dep iction of mac 
roscopic resi dual tissue pre-operat ively. MRI provides the best co rrelation with
pathology, better than phys ical exam and conventional modalities in pat ients un
dergoing neo-adjuvant chemotherapy.

8-0529 11:42

The role of dynamic contrast enhanced MRlln the prediction of response to
neo-adjuvant chemotherapy in patients with locally advanced breast cancer
L. Mart inc ich ' , S. Ciri llo' , F. Montemurro' , V. Marra' , C. Zardin i", D. Regge ' ;
'Csndioto/tt, ' Turin/IT

Purpose: To evaluate if the modification of param eters of dynamic contrast en 
hanc ed MA l can pred ict pathological tumor response in pati ents with locally ad
vanc ed breast cancer unde rgo ing neo-adjuvant chemotherapy (NCH T).
Materials and Methods: 28 pat ients wi th biopsy proven brea st cance r, under
went taxane-based NCTH followed by surgery. A pathological complete response
(pCR) was def ined as the abse nce of viabl e tumor, whereas residual tumor with
evidence of clinical response was classified as pPR . Dynamic contrast enhanced
MRI using 3D SPGR sequences, were performed at baseline and after 2 of the 4
cycl es of chemotherapy. The region of interest for the quantitative analysis was
pos itio ned in standardized sites. The percent reduction of the early contrast up
take (ECU) between the baseline and the second MRI was calcul ated and corre
lated wi th the outcome of interes t (pe A) .
Results: At baselin e, we iden tif ied two pattern s of MAl enh ancemen t: homoge
neous (group 1, 14 pat ients ) and peripheral ring-like (group 2, 14 pat ient s). At
surgery, pCA was obse rved in 4 patien ts. In group 1 the 2 cases of pCR showed
a ~ 70% reduction in the ECU, whereas values < 70% were seen in 12/12 cases
of pPA (p=0.02). In group 2 the 2 cases of pCR showed a z 40% redu ctio n in the
ECU wherea s the 12 pPA had < 40% redu ction in the ECU (p=0.02) .
Conclusion: In our ongoing study, the redu ction of ECU after 2 cycl es of NCHT
was predict ive of the achievement of pCR . However, we ident ified two distinct
morphological patterns associated with different cut-offs in the pred ictive value
of the ECU reduction.

8-0530 11:51

Influence of a short-term exemestane treatment on contrast-enhanced (CE)
breast MRI: Study design and first experiences
S.H. Heywa ng-K6brunner' , S. Brandt" B. Amaya' , A. Lebrecht' , J. Buchmann"
H. Koelb l' , W. Boecker"; ' Halle a.d. Saale/DE, ' Munster/DE

Purpose: CE-MRI is a very sensitive method for the detection of malignancy.
However, non-specific enhancement of ben ign tiss ue can imp air asse ssment by
obscuring or mimicking mal ignancy. Prev iously, we have shown that short-term
ant i-estrogen treatment can partially reduce non- specific enhancement. Before
such short-term pre-treatment can be considered for diagnostic purposes, how
ever, it must be excluded that enhancement of malignancy is suppressed. The
following study was designed to investigate the effect of short-term exemestane
treatment on contrast enh ancement of beni gn and malignant tissues.
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Materials and Methods: Patients with a diagnosis of malignancy underwent a
study MRI on day 0 and were treated with 25 mg exemestane until surgery. There
after they underwent weekly MRI up to the day of definitive surgery. Enhance
ment was evaluated visually and quantitatively by 2 experienced readers by
agreement.
Results: To date 13 patients have been examined. 3/4 enhancing benign chang
es regressed. During exemestane one tumor appeared slightly smaller. So far, all
cancers have remained clearly visible.
Conclusion: Discrimination of benign and malignant tissues improved. First re
sults are encouraging. More data being acquired.

Iional t-test was performed and the relative difference between the signal-to-noise
ratios was calculated.
Results: The subjective evaluation ot the stents yielded no visible artifacts on the
MR images for all stents. The signal-to-noise ratio in the stented region was 18.4
arbitrary units (802.23) compared to 18.64 arbitrary units (802.36) outside the
stents . The paired bi-directional t-test yielded a value of 0.00064. The relative
difference of the signal-to-noise ratios was 0.014.
Conclusion: All three prototypes of coronary MR stents allowed artifa ct-free vis
ualization of the stentlumen and consequently determination of stent patency by
coronary MR angiography.
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Magnetic resonance imaging based planning of port placement for totally
endoscopic coronary artery bypass grafting
G. Reiter, U. Reiter, R. Rienrnuller, P. Bergmann, H. Segl , H. Machler; GraziAT

Purpose: A technique to plan preoperatively totally endoscopic coronary artery
bypass (TECAB) based on magnetic resonance (MR) coronary angiography and
image post-processing is introduced. Feasibility of the technique and variability
of determined port positions are analysed.
Materials and Methods: Combined left main and left anterior descending coro
nary arteries of 21 subjects (14 patients, 7 healthy volunteers with similar habit
us) were investigated in MR (1.5T field strength, 40mT/m gradients) by means of
overlapp ing transversally orientated , three-dimensional (3D), fat-saturated, breath
hold TrueFisp sequences (slab thickness 2 em, 10 slices, resolution 0.7x1 .1
1.2 mm) with real-time naviqator-based slice following . For the healthy volunteers
the vert ical dimension of the total 3D slab was enlarged to enable TECAB plan
ning . Via image analysis and geometric methods optimal endoscopic port posi
tions were determined.
ReSUlts: 13.8±2.1 cm mean continuously visible length of combined left main
and left anterior descending coronary arteries (no statistical difference between
patients and healthy volunteers) allowed to visualize typical regions for suturing
of the anastomosis in all 21 cases. The mean horizontal distance of the optimal
endoscopic port position from the centre of the sternum was 7.0±1.3 cm. Where
as there existed no correlation between this horizontal distance and habitus-spe
cific parameters, the variability could be explained by the variability of the coronary
artery cours es.
Conclusion: Variability in the determined port positions indicate the necessity of
adaption of port positioning even for subjects with similar habitus. MR based port
placement planning is teasible and has the potential to decrease the high conver
sion rate from TECAB procedures to more invasive procedures.

8-0532 10:39

Fully MR-compatible metallic MR stent prototypes enable artifact-free
coronary magnetic resonance angiography: First animal experiments
A.~, E. Spuntrup, A. Ruebben, A. Mahnken, T.H. Nguyen, S. Kinzel,
RW. Gunther; Aachen/DE

Introduction: Recently, prototypes of hand-woven metallic renal stents have been
introduced, which cause no susceptibility and radiofrequency artifacts on MR
images of renal arteries.The aim of this study was to investigate the potential of
hand -woven (hw) , mechanically woven (mw) and lasered MR stents for artifact
free coronary artery MRangiography in a swine model at 1.5T.
Materials and Methods: Investigations were performed at 1.5T applying a stand
ard coronary MR angiography gradient echo sequence (T2 preparation, TR 20 ms,
TE 7 rns, flip angle 20°, slice thickness 1.5 mm, acquisition window of 300 ms,
navigator-gated free-breathing) . Overall 6 metallic stents (2hw, 2mw , 2lasered)
(Aachen Resonance, Germany) were deployed in coronary arteries of 6 pigs and
dilated to 3 to 3.5 mm. Artifact behavior of the stents was analyzed subjectively
by two investigators on a three point scale . Additionally, the signal-to-noise ratio
in the stented region was compared to measurements taken immediately at the
proximal and distal end of the stent. For statistical comparison a paired bi-direc-
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Hyperintense signal within carotid atherosclerotic plaques on contrast
enhanced MRI in patients with unstable angina: A sign of multifocal plaque
activity?
L.~. A. Meduri, A. Lombardo, S. Coli , F. Crea, P. Marano; Rome/IT

Purpose: Inflammation may contribute to destabilize vulnerable plaques in acute
coronary syndromes. Systemic inflammatory factors could be related with wide
spread plaque activity in remote vascular districts. We evaluated plaque "inflam
mation" MRI signs in carotid arteries of pts with unstable angina (UAj, related to
serum levels ot C-reactive protein (CRP) .
Materials and Methods: 12 pts with carotid plaques, 6 with UA (mean age :67)
and 6 with stable angina (mean age : 65) underwent carotid arteries MRI (1.5 T
GE scanner) , with SE and black blood FSE sequences, before and after Gadolin
ium-DTPA (Gd) iv.administration (0.2 ml/Kg) .Three markers of inflammation were
examined: 1) wall thickening, index of arterial wall edema andlor infilt ration; 2)
increased T2 signal , index of arterial wall and/or plaque edema; 3) arterial wall
andlor plaque enhancement, index of increased capillary permeability. In total 16
plaques were imaged (8 patients with unilateral and 4 with bilateral stenosis) .
CRP levels were determined with the ELISA essay.
ReSUlts: 5 plaques showed wall thickening and/or increased T2 values and Gd
enhancement, 2 plaques only showed enhancement, whereas 9 plaques had
neithe r inflammation signs nor enhancement. CRP levels of patients with en
hanced plaques were significantly higher than those of patients without enhance
ment (median values: 12,5 vs 3.3, P < 0,05) .
Conclusions: Patients with UA exhibit carotid plaque inflammation signs more
frequently than conlrols; patients with UA and inflammation signs show higher
CRP levels than pts with UA and no inflammation signs . Our results suggest a
widespread plaque activity, possibly mediated by systemic inflammation, in acute
coronary syndromes.

8-0534 10:57

The impact of radial k-space sampling on image quality in steady-state-free
precession coronary magnetic resonance angiography
M. Katoh ', E. spuntrup'>, T.H. Nyguen ' , A. Buecker', T. Schaeffler',
R.M. Botnar":", M. Stuber":", R.W. Gunther' ; 'Aachen/DE. 2Boston, MA/US,
' Hamburg/DE, "Best/Nl:

Purpose: The aim of this study was to investigate the impact of radial k-space
sampling on image quality in naVigator-gated free-breathing 3D steady-stale-free
precession coronary magnetic resonance angiography (MRA) in comparison to
cartesian k-space sampling.
Methods and Materials: In twelve healthy adult volunteers (aged 22 to 34 years)
coronary MRA of the right coronary artery (n=6) and left coronary artery (n=6)
was performed on a 1.5 T whole-body MR system (Intera, Phillips, Best , NL)
using a navigator gated free-breathing 3D steady state free precession coronary
MRA approach. Identical sequences were performed using radial and cartesian
k-space sampling (TR=6.2 ms , TE=3 .1 ms, flip-angle 120 degree, 4 start-up cy
cles with an aplha/2 approach to obtain steady state condition, spatial resolution
0.9xO.9xl .5 mm) . For data analysis, motion artifacts were SUbjectively compared
by two investigators blinded to sequence parameter. Furthermore, vesse/sharp
ness was objectively assessed using a recently described vessel edge detection
tool.
Results: Radial k-space sampling demonstrated lower motion artilact level than
cartesian k-space sampling. Using radial scanning vesse/sharpness was signif
icantly improved (0.60 vs 0.51, P < 0.Q1)
Conclusion: Using radial k-space sampling in navigator-gated free -breathing 3D
steady-state-free-precession coronary MRA motion artifacts are reduced and
coronary artery border definition improved.



8-0535 11:06

Contrast-enhanced MR imaging of coronary arteries with gadomer-17:
Preliminary results in patients
J . Barkhausen ' , C.U. Herborn' , W. Schueler', 0. Bruder' , E. Nagel2 ,

K. ShamsF; ' Essen/DE, 2Berlin/DE

Purpose: To evaluate the efficacy and safety of Gadomer-17 (Schering AG, Ber
lin Germany) a recently introduced blood pool compound, in Magnetic Reso
nance Coronary Angiography (MRCA).
Materials and Methods: 12 patients with angiographically proven coron ary ar
tery disease underwent breath-hold MRCA on a 1.5 T scanner (Magnetom Sona
ta, Siemens, Erlangen Germany). Unenhanced MRCA was performed with a 3D
steady-state free prece ssion sequence (TR 3.8 ms, TE 1.6 ms, FA 65°, Matrix
512) . Following the administration of Gadomer-17 (0.1 mmol/kg) images were
obtained using a 3D inversion recovery turbo FLASH sequence (TR 5.8 ms, TE
2.2 ms, FA 25°, Matrix 512). SNR and CNR were calculated from ROls within the
vessel lumen and the myocardium. Image quality was assessed on a 4-point
scale (1 non-diagnostic, 2 moderate, 3 good, 4 excellent) , Catheter angiography
and MRCA of the main coronary artery, proximal and middle LAD, proximal CX
as well as proximal and middle RCA were compared segment-per-segment.
Results: Intravenous administration of gadomer-17 was well tolerated by all pa
tients . Compared to pre-contrast images the CNR of blood and myocardium im
proved by 200% (p < 0.05). For the 72 segments examined the overall Image
quality significantly improved from 2.0±0 .9 to 2.9±0.9 on the contrast enhanced
scan, and the number of non-diagnostic segments signifi cantl y decreased from
38% to 10%. Compared with conventional catheter angiography con trast-en
hanced MRCA had a sensitivity of 80% and a specificity of 93% for the detection
of substantial stenoses.
Conclusion: Gadomer-17 significantly improves MRCA and mandates further
clinical evaluation in a larger patient cohort with coronary artery disease.
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Retrospectively ECG-gated multlstlce computed tomography (MSCT) in
assessing patency of arterial and venous coronary artery bypass grafts
M. Pasowicz, P.T. Klimec zek, M. Kroch in, T. Przewlocki , J. Sadows ki;
Krakow/PL

Methods: MSCT scans were obtained using Somatom Plus 4 Volume Zoom (Sie
mens, Forchheim, Germany) . Images were acquired throughout the entire cardi
ac cycle and then reconstructed at diastole with retrospective ECG gating. Contrast
agent was injected at the rate of 4 ml/s.
The number and location of CABG were known to the invest igator.
Invasive coronary angiograms (with the use of Coroscope , Siemens) were ob
tained 3 - 7 days after MSCT.
Stud y popul ation : 98, men/women 67/31 ; mean time after CABG (months) 47 ;
mean age (years) 63 (42 - 76); total bypass grafts 270 , venous 236 , arterial 34;
RCA 76 LAD (includ ing grafts to diagon als) 75v, 34a Cx (including grafts to mar
ginals) 85.
Results: By using MSCT, 187 grafts, includ ing 163 venous and 24 arterial, were
identified as patent and 68 grafls (60 venous and 8 arterial) were conclusively
diagnosed as occluded. Nine bypass grafls (2 arterial and 7 venous: 4 to LAD
and 3 to Cx), considered occluded by MSCT, were patent by conventional bypas
sography. Six bypass grafts considered patent by MSCT were occluded in bypas
sography (2 to LAD, 2 to Cx, 2 to RCA). The specificity and sensitivity were 95.4%
and 93% respectively, negative predictive value was 96.8% whereas positive pre
dictive value was 88 .3%
Conclusion: Assessment of bypass graft patency by retrospectively ECG-gated
MSCT is a valuable noninvasive instrum ent for following up patients alter CABG
procedure.

8-0538 11:24

Improved temporal resolution in CT coronary angiography using
segmented reconstruction technique combined with reduced, indiVidually
adapted gantry rotation time
A. Lembcke , P. Rogalla, C.N.H . Enzweiler, J. Rodenwaldt, B. Hamm; Berlin/DE

Purpose: To evaluate segmented reconstruction technique (utilising raw data
from up to 4 consecutive heart cycles) when combined with reduced, individually
adapted gantry rotation time.

Methods and Materials: 22 cardiac patients with normal coronary arteries un
derwent ECG-gated multi slice CT (Aquilion, Toshiba) at 250mA, 120kV and a
collimation of 8xO.5 mm. Rotation time (400/500/600 msec) and pitch (1.0-2.0/8)
were individually adapted on patients heart rate (range 52-116 bpm) according a
standardised protocol. Contrast-enhanced scann ing was initiated by bolus track
ing . Data sets were reconstructed at different time points within the R-R-interval
using both the conventi onal half-s can and the novel segmented reconstruction
technique. Data sets with least motion artefacts were selected for further analy
sis. Image quality was graded semiquantitatively between 1 (insufficient) and 5
(excellent) by two investigators for left main (LM), left anterior descending (LAD),
left circumflex (LCx) and right coronary artery (RCA) .
Results: In lower heart rates « 60 bpm) a good overall image quality was found,
without significant differences between both techniques: Image quality (segmented
vs. half) was lM 4.9 vs.4 .8; LAD 4.8 vs. 4.7: LCx 4.2 vs.4.3, RCA 4.1 vs.4.1).ln
faster heart rates (>60 bpm) only segmented reconstruction shows similarly good
image quality, which was significantly better (p < 0.05) than half-scan reconstruc
tion: Image quality (segmented vs. half) was LM 4.8 vs. 3.9; LAD 4.7 vs. 3.4; LCx
4.1 vs. 2.9 and RCA 3.9 vs . 2.1.
Conclusion: Segmented reconstruction techn ique combined with reduced , indi
vidually adapted gantry rotat ion time markedly improves visualisation of coro
nary arteries in faster heart rates .

8-0539 11;33

MOSCr pre-operative evaluation of internal mammary arteries (IMAs) in
patients candidate to minimally invasive coronary artery bypass grafting
(MICABG)
M. De Santis, F. Quagliarini, C. Leonetti , R. Miolo, G. Pedicelli ; Rome/tT

Purpose: To evaluate the capability of Multidetector Spiral CT (MDSCT) in the
anatomic evaluation of the internal mammary arteries for minimally invasive cor
onary artery bypass grafting (MICABG) enrollment.
Materials and Methods: Fifty-five patients candidate to MICABG for one-vessel
(anter ior descending) coronary artery disease underwent pre-operative contrast
enhanced ungated MDSCT. Both IMAs were visualized on source images with
off -line 3D reconstruction (MPR, MIP, VR, cine-mode display) in order to investi 
gate the ir anatomic features (origin , branching , course , termination, dista nce
between IMAs and sternal margins).
Results: Both IMAs were clearly visualized in all pts. Anomalous origin was de
tected in 3/55 pts . (5.4%) with bifurcated (51/55 pts. - 92%) and trifurcated (4/55
pts. - 7%) termination.The latera l costal branch was present in 14% of the cases
(8/55) whereas the pericard iacophrenic arteries in 89% (49/55) . All these find
ings resulted in modification of surgical strategy in 2/55 patients (3.6%) and in
meticulous preparation because of difficult or atypicallMAs anatomy in 10/55
patients (18%).
Conclusion: Contrast-enhanced MDSCT may provide detailed anatomic evalu
ation of the internal mammary arteries and may be recommended in the pre
operative work-up of MICABG.

8-0540 11:42

Optimized Image reconstruction In 16 row murtidetector (MOCn CT cardiac
imaging
C.!::\.e.aQg, S. Zangos, J.O. Balzer, M.G. Mack, T.J. Vogl; Frankfurt a. Main/DE

Pupose: To investigate optim al image reconstruction times in 16 row multidetec
tor (MDCT) CT card iac imaging.
Methods and Material: 40 patients SUbsequently underwent 16 row MDCT
(16xO.75 mm collimation, SO 1.0 mm, 2.8 mm feed/rotation, Tl420 rns, retrospec
tive ECG-gating, HR 54-96bpm). Each data set was reconstructed twenty-fold in
5% steps within the RR distance, thus leading to an appropriate proportional
reconstruction window (R-R/1 00% x A to R·R/100% x A+1; A=0-9) for each cor
onary segment. Both proportions were converted into absolute values and image
reconstruction repeated in steps of 20 ms within these values. leading to an op
timal absolute antegrad e reconstruction time (aRT) for each coronary segment
and each HR. All results were compared to the proportional technique (pRT) .
Results: Mean image quality for aRT was 2.9, for pRT 3.3 was found (range 1
(exce llent) to 5 (poor)). In ail segments shifting of the optimal reconstruction in
terval from the end-diastole into the endsystole at increasing heart rates (HR)
was observed. Mean enddiastolic reconstruction interval (aRT /pRT) was
605 ms/58 .6% for the RCA , 636 ms/62 .7% for the LCA and 640 ms/64.3 for the
LCX . Mean end-systolic reconstruction interval (aRT/pRT) was 200 ms/29.4%
for the RCA, 210/28.8 for the LCA and 180 ms/28.6% for the LCX. Proximal and
distal coronary segments were least susceptible to moving artifacts. In these
segments enddiastoiic reconstruction was performed up to HR-80 bpm, in medi-
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al segments up to HR-70bpm. Best image qua lity was obta ined in prox ima l seg 
ments and the lCA. x was 0.78.
Conclusion: In 16 row cardiac MDCT only proper choice of the reconstruction
interval may lead to an optimal image quality.

8-0542 10:39

Sonographic prediction of radiotherapy response In cervical cancer:
Correlation of MRI findings with resistivity indices
D. Akala, U. Kerimoglu, E. Ozyar, F. Kose , T. Haz irolan , M. Ozmen,
M. Karcaalt incaba, O. Akhan; AnkaraITR

Purpose:To assess prospectively the role of resistivity indicies (RI) in determin
ing the response to radiotherapy by transvag ina l Doppl er sonography (TVUS)
and to correlate the results with MR l find ings.
Materials and Method: 13 pat ients with advance d stage (e-staqe IIA) cervical
cancer evaluated by MRI of the pelvis and TVUS belore and 3 and 6 months alter
rad iotherapy treatment. The mean of three resist ivity indicies measured Irom the
periphery and at the center of the tumor was compare d wi th the mean RI afte r
radiotherapy.These values were further corre lated with both MRI findings and RI
values of the cont rol group .
Results: B mode TVUS identified the mass in all patients. RI measured 0.20 
0.82 (mea n=0.52) and 0.70-0.99 (mean =0.87) before and after the radiotherapy
respe ctively in 12 patie nts who showed full response. MRI showed no residual
tumor in these patients.The increase in AI before and after the rad iotherapy was
statistically sign ifica nt (p= 0.001) except in one patient who showed res idual tu
mor in the follow-up MR I.The mean RI measured from the cervix was 0.65 in the
control group .
Conclusion: While defini tive response to radio therapy is evaluated by either MRI
or phys ical examinati on, spectral features of TVUS can be a good alternative in
the follow up since a sign if icant correlation between MRI find ings and RI meas
urem ents are found.

8-0541 10:30

MRI versus FIGO-classlficatlon In the assessment of parametrial invasion in
cervical cancer
J.O. Baren tsz , N. Grullers, E. Boss , L. Massuger, H. Boonstra; Nijmegen/NL

Purpose: To compare staging accuracy in cer vical cancer of MRI and FIGO .
Methods and Materials: 96 pat ients with histolog ica l proven invas ive cerv ical
carcin omas were staged according to FIGO -cr iter ia . All pati ents unde rwent MRI
at 1.5T using a Tl -w. MP-RAGE, and T2-w. TSE sequ ences. In surg ical patients
histo patholog ic lind ings defined actu al stage. Additionally agreement between
MRI and FIGO was asse ssed. Finally, in all surg ical pat ients MRI lymph node
staging was done according to existing shape and size criteria.
Results: 65 patient s were staged by FIGO <liB (no param etr ial invas ion ) and
rece ived surgery.The remaining 31, scored as FIGO >IB (parametrial invasion),
had radiothe rapy. In the surgi cal group MRI had accuracy of 83% compared to
93% wit h FIGO . As in FIGO -stages >IB no surgery was performed, no overstag
ing was seen, where as with MRI overstaging occu rred in 17%. With MRI no un
ders taging was see n compared to 8% with FIGO . In radiotherapy group staging
agreement was 93%. In lymph node staging MAl had an accuracy of 58%. The
sensi tivity and specifici ty were respec tively 65% and 93%.
Conclusion: MRI and FIGO are equally accurate in staging cervical cancer. With
FIGO understaging , and with MRI overstaging is seen . As und erstaged patients
wi ll have both surgery and rad iotherapy morb idity will be increased, therefore,
MRI may reduce morbidity.

8-0543 10:48

Diagnostic performance of MR lymphography using ultrasmall
superparamagnetic iron oxide particles in gynaecological malignancy
A.G .~, SA Sohaib, S. Babar, N. Singh , A. Jeyarajah, R. Reznek ,
J.Shepherd;London/UK

8-0544 10:57

Lymphographic assessment of rad ical lymphadenectomy extent in cervical
cancer patients
l . !lli<, B. lukac; BelgradeIYU

Purpose: Assessing noda l involvement preoperat ively and determination of the
extent of performed lymphadenectomy acco rdin g to local izat ion and number of
extirp ated lymph node s, becau se qua lity, extent and type of the performed surg i
cal procedure strongly influence prog nos is and further therapeutic app roach .
Materials and Methods: Bipedal lymphography was performed in 45 patients
with confi rmed histological FIGO stages IA-IIA immediately prior to surgery.Con
trol lymphadenograms were performed a wee k later. The criteria for determina
tion of the surgical procedure qua lity and the lymphadenectomy extent wer e the
number of extirpated lymph nodes and the histological correlation.
Results: Classical hysterectomy and adnexectomy was performed in 4 pati ents .
41 patients underwent a Wertheim-Meigs operation. lymphography was pos itive
in 20 patients (14 histologically confi rmed) , negative in 21 (17 histologically con
fi rmed ). The analysis of nodal status showed that both bilateral pelvi c and aortic
lymphadenectomy was performed in 7 pat ients , bilateral pelvic in 10 and left pel 
vic in 3. Related to the total numb er of pat ients, FIGO recommend ations were
satisfied in 25 pat ients , but the surgical type requests (bil ateral pelv ic and ao rtic
lymphadenectomy) were sat isfied in only 7 pa tien ts.
Conclusion: Non-optimal lymphadenec tomy, proven by the controllyphadeno
gram s, was the reason lo r applica tion of radical instead 01adj uvant radiotherapy.
lymphography enables a precise evalua tion of the nodal involvement, accurate
ass essment of lymphadenectomy exten t and we recommend it in the init ia l as
sessment of cervical cancer pati ent s. thus resulting in optimal therapeutic ap
proach , redu cing the need for postoperat ive radiotherapy and reliable follow-up.

8-0545 11:06

Aim: To assess the diagnostic performance of ultrasmall superparamagnet ic iron
oxide particle s (USPIOsj in the diagnosis of lymph nod e metastases in gynae co
logical mali gnancy.
Material and Method: 27 pat ients were stud ied wit h a mean age of 48 years .
MRI was performed with a 1.5T GE Signa Hor izon scanner. Axial T2 (TR 4 
6000, TE 90 - 120, ETl 8) and T2' (30 degree FA, TR 7 - 800, TE 15) sequences
were performed, supplemented by T2 ' sequences in coronal or oblique plan es
before and after the administration of 2.7 mg/ kg of USPIO. Nodal status on post
USPIO scans was diagnosed based on a subjective observation of darkening of
the node, indicating negativity, or lack of darkening indicating positivity. On con
ventional scans, nodal infiltration was diagnosed using a size criterion of => 1 em.
l ymph node pathology was avail able in all pati ents.
Results: Histology was available in 407 nodes (13 positive nodes). Of the 9 pa
tients with one or more positive node, size cri terion identified 5/9 and USP IO
identified 8/9 .Of the 18 pat ient s with negative nodes, size criteria ident ified 17/18
and USPIO identified 16/18 . Sensitivity, specificity, PPV and NPV using size cri
terion were 55%, 94%, 83% and 81% and using USPIO were 89%, 89%, 80%
and 94%.
Conclusion: MRI with USPIO is high ly accu rate in the detection of lymph node
metastases in gynaecological mali gnancy and is likely to be 01 great value in
preoperative planning.

MR imaging in vulvar carcinoma
B.S.M. ter Rahe, E.J . Zijlstra, J. van derVelden, J. Stoker; Amsterda m/NL

Purpose: To evaluate the accuracy of magnetic resonance imaging in diagnos
ing and stag ing vulvar carcinoma.
Materials and Methods: MR imaging was perfo rmed in 19 patients wi th a vulvar
carcinoma, mean age 62.4 yr. At 1.5 T T2w TSE and gadolineum enhanced fat
saturated Tl w TSE were perf ormed in 3 ort hogonal planes. Size , site, extens ion
and signal characteristics of vul var carcinoma and reg ion, number, size and sig
nal characteristics of inguinal lymph nodes were scored. lymph nodes were con
sidered malignant when larger than 10 mm. lymph nodes larger than 10 mm with
a large fatty component (hilum) and lobulation were scored as ben ign. The MR
findings were correlated with the cli nical , surgical and pathological findings.
Results: Vulvar carcinoma was identif ied in 19 patients. One patient had vulvar
carcinoma in two locations.Vulvar ca rc inoma was better diagnosed on enhanced
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T1w images than on T2w images . Enhancement was honeycomb-like in 14 of 20
tumors .These were the carcinomas with larger volume. Size , site and extension
of tumor were accurately staged in 13 vulvar carcinomas. There were too few
patients with positive inguinal lymph nodes to calculate sensitivity and specificity
accurately.The negative predictive value was 97%.
Conclusion: MR imaging has a good accuracy for local staging and a good neg
ative predictive value .

8-0546 11:15

Preinterventional diagnostics for the uterine artery embolization (UAE) of
leiomyomata using contrast enhanced high resolution MR-angiography
S.~,J.O. Balzer , D. Woitaschek, K. Engelmann, K. Eichler, V. Jacobi,
T.J. Vogl; Frankfurt a. Main/DE

Purpose: Evaluation of diagnostic accuracy of contrast enhanced MR-angiogra
phy (ceMRA) for the planning of uterine artery embolization (UAE) of symptomat
Ic leiomyomata.
Material and Methods: Conventional MR imaging was combined with ceMRA
(Symphony-Siemens; 1,5 T) of the pelvic and uterine vessels in 50 patients with
symptomatic uterine fibroids. Contrast enhanced MRA was performed using 3D
FLASH sequences (TRiTE=3.6/1 .3, FA 25°) and injection of gadolinium
(0.1 mmol /kg b.w.). An arterial and venous phase were measured. UAE was per
formed with a DSA technique.The selective and superselective DSA sequences
were compared in a vessel by vessel technique with the ceMRA concerning the
common iliac , external iliac , internal iliac and uterine artery.
Results: All ceMRA were technically successful and topographically relevant
segmental arteries could be evalua ted . The common iliac . external iliac and in
ternal iliac artery could be ident ified in all cases . The uterine artery was well
visualized in 46 (92%) cases in the arterial ceMRA phase. The vascular 3D infor
mation of MRA provided additional information for the planning of the interven
tion and the superselective catheter placement. The results of the ceMRA were
in 45 patients comparable to the results of conventional angiography (DSA).The
duration of interventions could be reduced by using the diagnostic information of
ceMRA in all case s because additional anqioqraphic series during the UAE could
be avoided .
Conclusion: Combination of ceMRA with conventional MRI of the pelvis appears
to be an impor tant diagnostic tool for analyzing the volume and location of the
fibri od and plann ing of the vascular access.

8-0547 11:24

Magnetic resonance assessment of the vagina in developmental anomaties
of the female genital tract
C.~, I. Kayani, M.A. Hall-Craggs; London/UK

Purpose: Children with complex Mullerian anomalies now have improved surviv
al rates necessitating surgical intervention to optimise sexual activity, menstrua
tion and fertility. MR assessment of the female genital tract is of proven value in
the assessment of the uterus and ovaries . Our aim is to identify methods of opti 
mising the MR assessment of the vagina to facilitate appropriate management.
Methods and Materials: A retrospective review was made of the pelvic MR scans
of 30 adolescent girls and young women (age range 12-20) with Mullerian tract
anomalies. Patients had been referred to a tertiary referral centre for complex
reproductive tract disorders between 1996-2002.The MR findings were correlat
ed with clinical and surgical findings. Differing imag ing protocols (non contrast ,
cont rast enhanced, fat suppressed) were used over this period, and these were
reviewed to assess which sequences allowed opt imum visualisation of the vagi
na.
Results: The normal vagina shows diffuse enhancement with a central H-shaped
submucosal region of non-enhancement in transverse cross sectio n. Vaginal
anomalies were detected in 17 patients.These included absent vaginas, double
vaginas and vaginal septae . Non-contrast enhanced studies showed poor corre 
lation with surgical findings, with difficulty differentiating the different tissues.
Contrast enhanced fat suppressed scans were more helpful in showing vaginal
anomalies.
Conclusion: MR contrast enhanced fal suppressed images of the vagina allow
more accurate assessment of the vagina than T2W or non-contrast T1W images .
It can contribute to the assessment of the vagina in non-sexually active patients
such as children, adolescents and young women , where clinical examination may
be limited .

8-0548 11:33

Ureteral endometriosis: Which place for MRI?
C. Balleyguier, C. Chapron, M. Roupret, A. Hamrouni , O. Helenon, Y. Menu ;
Paris/FR

Purpose: To evaluate MRI for the diagnosis and the consequences of ureteral
endometriosis.
Material and Methods: 7 patients with a suspicion of ureteral endometrios is
were examined with MRI. The results were correlated with surgical and patholog
ic findings. Axial , coronal and sag ittal fast spin echo T2-weighled sequences
(T2ws ). axial SE T1-weighted (T1ws) and T1ws with a fat suppression were per
formed . In the last 4 cases, MR-urography was also available.
Results: In 6 cases, a hypointense nodule with hyperintense foci was seen with
T2ws andT1ws, close to the terminal ureter, medially (N=4) or stuck to the ureter
(N=2); in 1 case, a ureteral hydronephrosis was the only finding. In 3 cases, fat
MR-urography showed an unilateral (n=2) or bilateral (n=3) hydronephrosis. Pos
terior lesions (uterosacral ligaments, rectovaginal wall) were associated in 4 cas
es. Surgery and pathology showed that the endometriosis lesions were located
In a periureteral location in 5 case s (extrinsic endometriosis), and within the ure
teral wall in 2 cases (intrinsic endometriosis) .
Conclusion: Detection of peri-ureteral involvement rather than mural lesions with
MRI is an original finding from this series . MRI also provides information on pres
ence and degree of uretera l obstruction, and therefore is a useful examination in
patients with suspected ureteral endometriosis.

8-0549 11:42

Urinary stress incontinence in women: Evaluation with MRI using dynamic
tests for the study of pelvic floor and during micturation
M. Di Girolamo, A. Tubaro, A. Roncacci , R. Di Nardo , M. Molinari , V. David ;
Rome/IT

Purpose: To evaluate female urinary stres s incontinence with MRI.
Materials and Methods: 23 female patients with urinary incontinence were eval
uated with MRI (1.5T) performing both static and dynamic studies. All patients
were previously evaluated with urodynamics and conventional cystourethrogra
phy. In the static study the patients had urine-filled bladders and we performed
sagittal, coronal and axial TSE-T2-weighted scans at the level of the pelvic floor
(sl.thick. :3 mm) .Then the patients' bladders were filled again with contrast-mate
rial-enhanced urine by i.v, administration of furosemide (20 mg) and 'l4 of the
normal dose of Gadolinium-DTPA. The patients were asked to perform the Val
salva manoeuvre and sagittal and coronal FFE-T1-weighted scans were acqu ired.
Then the patient was asked to urinate and during micturition T1-weighted-spoiled
3D-gradient-echo acquisitions on sagittal plane were performed.
Results: Homogeneous opacification of bladder lumen was constantly obtained.
We detected 5 bladder neck prolapses, 8 cystoceles, 4 urethral diverticula, 3
hysteroptosis, 1 elytrocele and 4 rectoceles . Using MRI we detected two associ
ated prolapses in 2 patients. The sagittal TSE T2-weighted scans perfectly de
tected the urethral diverticula while sagittal and coronal scans during Valsalva
manoeuvre showed pelvic floor dys function .The visualization of the urethra with
MIP reconstructed images was considered comparable to that obtained with cys
tourethrography.The sagittal acquisitions dur ing micturition with the evaluat ion of
the pubo-coccygealline allowed a perfect study of the anterior prolapses.
Conclusion: In urinary stre ss incontinence, MRI allows a more accurate and
panoramic visualization of the female pelvic organ prolapses than conventional
cystourethrography and could be particularly helpful for surgical planning.

8-0550 11:51

Tension-free vaginal tape procedure for stress urinary incontinence:
Ultrasonographic findings
S. ::moo,T. Shin, J. on, K.-N . Lee, K. Nam, W. Cho; Busan/KR

Purpose: To evaluate the perineal ultrasonographic changes after the tension
free vaginal tape (TVT) procedure in women with stress urinary incontinence.
Materials and Methods: Thirty-four patients with stress urinary incontinence who
underwent the TVT procedure were included in this study, We compared the peri
neal ultrasonography before and after the procedure.The mean age was 49 years
(range , 32-75 years) and the mean follow-up time was 9.5 days (range , 5-19
days) . We obtained a whole sagittal image of the bladder neck , urethra, ure
throvesical junction, and symphysis pubis. The posterior urethrovesical angle
(PUVA). descent and appearance of the bladder neck were evaluated at rest and
during stress. The data were analyzed with student t-test.
Results: Before the TVT procedure, the PUVA was 134.7±5.9° at rest, 146.8±8.5 '
during stress, and the difference between PUVA at rest and during stress was
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12.2±7.3°. After the TVT procedure, the PUVA significantly decreased to
125.6±7.5° at rest, 132.5±8.3° during stress, and the difference also significantly
decreased to 7.0±5.0° (P < .01). Before the procedure, descent of the bladder
neck was 17±7.0 mm, while descent significantly decreased to 7.7±4.1 mm after
the procedure (P < .01). However, appearance of the bladder neck was not
changed after the procedure.
Conclusion: Follow-up perineal ultrasonography after the TVT procedure may
be useful for evaluating of anatomical or functional changes including PUVA,
descent and appearance of the bladder neck.

8-0552 10:39

Radiological evaluation of synovia in different types of juvenile arthritis
A.K. Karpenko, N.1.Ananyeva, V.I. Purin; Sf. Petersburg/RU

Purpose: During examination of children with Juvenile Rheumatoid Arthritis (JRA),
Juvenile Chronic Arthritis (JChrA), transient arthritis, there is a problem of syno
vial thickening differentiation. The purpose was to obtain and mark several types
of synoviai thickening in different variants of juvenile arthritis.
Materials and Methods: We examined 47 patients, about 98 joints in children
and adolescents aged 5 - 18 years. Examination was performed symmetrically
with comparison to non-affected joints using ultrasound color and Power Doppler
in children with different types of arthritis. The affected joint in 36 cases was
examined by MRI with intravenous contrast enhancement, and in14 cases pneu
moarthrography was performed. Hip, knee, wrist and ankle joints were exam
ined.
Results: In cases of JRA and JChrA we differentiated mainly nodular and dif
fuse-nodular type of synovial thickening, which was visualized by all 3 methods.
In cases of septic arthritis (4) there was serious diffuse thickening sometimes
with septa within the joint effusion. Patients with transient arthritis (especially of
the hip) did not show serious synovial thickening, only effusion. Several patients
with post infectious arthritis (7) had very thin diffuse thickened synovium.

8-0551 10:30

Bone tuberculosis in young children probably resulting from BCG
vaccination
A. Mangov, L. Yegorova, R. Tammo, T. Takoeva; Kiev/UA

Purpose: To assess peculiarities of clinico-radiological manifestation of bone
tuberculosis in children under 3 years of age, BCG-vaccinated as neonates.
Methods and Materials: We investigated 20 patients between 10 months and 3
years of age, suffering from bone tuberculosis. All infants had a BCG vaccination.
Clinical and laboratory investigations, skeletal. chest radiography, ultrasonogra
phy of soft tissue were applied. CT and MR imaging were used to define the
pathologic lesion extension. The diagnostic criteria were positive culture or typi
cal histological findings.
Results: Twelve patients with lesion located in short bones or metaphysis of long
tubular bones had insidious onset and 10 children had formed soft tissue ab
scess. The imaging features were lytic and expansile lesion with a "cystic" ap
pearance. Minimal surrounding osteopenia, and soft tissue swelling were common.
Periosteal reaction occurred in long bones. Laboratory data were normal. In eight
patients lesions were localized in the epiphysis of the long bones. In these pa
tients their disease manifested as acute arthritis, with elevated temperature, white
blood cells count and erythrocyte sedimentation rate. The imaging features were
lytic destruction. sometimes with central sequestra, which caused cartilage de
struction and joint space narrowing. Pronounced osteopenia was characteristic.
All the children investigated revealed no specific changes in lungs; there were no
previous contacts with tuberculosis patients. Immunological investigations were
normal.
Conclusion: We found that bone tuberculosis could manifest acutely with arthri
tis in patients under 3. We presume that the tuberculous infection of bones could
have originated from BCG vaccination in neonatal period.
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Conclusion: Ultrasound and MR imaging modalities can show different types of
synovial thickening in variants of juvenile arthritis.

8-0553 10:48

The MRI features of ideopathic chrondrolysis in childhood
K. Foster'. K. Johnson', F. Haigh', C. Ryder', J. Gardner-Medwin";
'Birmingham/UK, "Glasgow/UK

Background: Childhood Idiopathic chrondrolysis of the hip (ICH) causes pro
gressive destruction of the articular cartilage of the hip joint. It is associated with
significant functional disability. bone remodelling and muscle wasting. The MRI
features of this disease have not previously been described.
Objective: To describe the MRI features of childhood ICH and determine those
features which will distinguish between ICH from other causes of hip joint de
struction in children.
Materials and Methods: A retrospective review of the MRI examinations of chil
dren with clinically diagnosed ICH was undertaken to document the features.
Synovial biopsy and/or joint aspiration with plain hip radiography to exclude causes
of secondary chrondrolysis had been performed in all children.
Results: Six children had undergone 10 MRI examinations. Small hip joint effu
sion, cartilage loss, bone remodelling and significant regional muscle wasting
were seen in all affected children. Cartilage loss was most severe in the central
part of the joint. Synovial enhancement was not a constant feature of ICH. Serial
imaging in three children showed disease progression.
Conclusion: MR imaging in ICH clearly demonstrates cartilage loss. It allows
greater assessment of joint, bone and muscle abnormalities. It is helpful in the
differential diagnosis of hip joint disease in children and may provide further in
formation on the progression and aetiology of ICH.

8-0554 10:57

Radiological, biochemical and endocrinological evaluation of patients with
hypophosphatemic rickets
E.-S.MA Bedair', A.H.M.N. Moustafa'", A.T. Soliman'; 'Alexandria/EG,
2EI-Minia/EG

Purpose: Hypophosphatemic type of rickets is a correctable and reversible pa
thology and the patient can return to more or less normal skeletal system if he is
diagnosed at early stage.
Material and Methods: Thirty patients of the child age group with suspected
hypophosphatemic rickets (clinically) were included in this study. All the patients
were subjected to thorough history taking, clinical, endocrioloqical, and radiolog
ical workup. The radiological findings were fully revised by two independent radi
ologists. CT & MRI examination of the sella turcica was done in 5/30 patients as
they present with abnormal growth hormone levels. Ultrasonography of the abdo
men was done emphasising the liver, kidneys and suprarenal glands. Bone den
sitometery was done for all patients.
Results: All the patients had their diagnosis confirmed by laboratory and hormo
nal assay. The plain radiological data were classified into three types. Type A 
showing broadening of the metaphysic, lace like appearance of the primary trabec
ulations. Type B - showing sclerosis of the diametaphyseal region with abnormal
modeling and wide dense diametaphyseal band. Type C - where a mixed form of
both type A and B. Type A patients respond relatively better to treatment with
return to near normal radiological picture following phosphate administration.
Conclusion: Plain radiography is still considered the corner stone for the confir
mation of clinically suspected hyphophosphatemic rickets especially in the de
veloping countries as the laboratory and hormonal assay are expensive. Early
detection by conventional radiography by an expert radiologist is mandatory to
pick up early stages of the disease and subsequently excellent patient's man
agement.

8-0555 11:06

MUlti-slice spiral CT (MSCT) with multiplanar reformations (MPR) for
assessment of complex facial trauma in children
D. Zebedin, P. Helttner, E. Sorantin, G. Santler, R. Fatter; GraziAT

Purpose: To assess the value of MSCT with additional MPR of complex facial
trauma in children.
Materials and Methods: Thirty children with various types of facial bone frac
tures underwent MSCT with 2.5-mm collimation. Axial scans were reconstructed
with 1.25-mm slice thickness and 0.6-mm reconstruction increment. Coronal and
sagittal MPRs were reconstructed with 0.6-mm thickness from the axial scans.
Three blinded readers assessed axial scans and reconstructed images for visu
alization of anatomical structures, detection and classification of fractures and
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the presence of artefacts using a standardized evaluation scheme . The scores
for axial scans with MPRs were compared with those of axial scans alone.
Results : All anatomica l structures and fractures were bette r depicted on addi
tional MPRs as on axial scans alone with very good interobserver correlation
(kappa 0.69-0.76).Advantages of MPRs include the good visualization of intraor
bital structures and the orbital floor .
Conclusions: The use of MSCT with MPRs improved three-dimensional under
standing of complex facial trauma and facilitated plann ing for surger y.

8-0556 11:15

MR flow measurements in the main pulmonary artery: Normal values in
children
N.D. Abolmaali '. U. Seitz ', P. Feist'. H. Schmidt' .T.J. Vogl': ' Walldorf/DE,
2Frankfur t a . Main /DE

Purpose: While thoracic anatomy of children with cardiac anomalies is routinely
visualised, flow quantification, especially of the pulmonary artery, is rarely ap
plied.Thi s investigation was done to collect normal values of the pulmonary cir
culation with a focus on the estimation of pressure.
Methods and Materials: 72 healthy children at an age of 5 to 18 years
(median :11y, sd:3y) were randomly selected to participate in this study. Flow
measurem ents were performed in a 1.5T-system (MagnetomSonata) using an
unsegmented phase-contrast flash-sequence with high temporal resolution (TRITE
9.5/2 .4), which was acqu ired perpendicular to the main pulmona ry artery. Heart
rate depen dent, 40 to 88 phases were obtained and analysed by app lying the
ARGUS-software. Besides the automatically computed parameters (peak-veloc
ity (PV), flow-velocity (FV). mean flow (F) fur ther values were calculated which
correlate to the pulmonary pressure : the distens ibility (D) of the vessel wall, the
relative and absolute acceleration time (AT), and, using the simplitied Bernoulli
equat ion, the pressure gradients (PG).
Results : While the heart-rate var ied between 62 and 127 beats per minute the
mean relative ATwas comparat ively constant at 19.6% of the cardiac cycle (16.5
23.1%, sd:2.4). The mean absolut e AT was 135.2 ms (102.0-187.0, sd:19.4).
Further values were D:64.7% (32.8-158.4% . sd:27.5); PVc 90.3 cmls (68.7
137.7 crn/s , sd:15.5); FV: 60.9 cmls (42.5-100.5 crn/s, sd:13.8); F: 297.6 mils
(141.9-480.2 mils, sd:65.6); PG: 3.4 mmHg (1.9-7 .6 mmHg, sd:1.2).
Conclusion: Despite the relatively low number of children included so far the
first steps to normal values are done. The abso lute and relative AT might corre
late to pulmonary pressure which has to be proven in cathe ter controlled sub
jects with pulmonary hypertension.

8-0557 11:24

Standardized i.v, contrast medium Injection for spiral computed
tomography in pediatric patients
E. SQmn!in; Gra ziAT

Purpose:To present the evaluation of an l.v, contrast injection protocol , depend
ing on age, weight and organ system for spiral Computed Tomography (S-CT) in
pediatric patients.
Material and Methods: Amount of l.v, contrast medium was chosen depending
on patient age and weight. The flow was fixed to 1 or 2 mils , according to the
diameter of the venous access. Inject ion time could be calculated by the division
of the absolute amount of i.v, contrast by flow. For every organ system , relal ive
delay factors were developed; chest 0.8, liver 0.6 and 1.8. abdomen 1.4, kidneys
0.6 and 4.8. The optimal delay was calculated by the multiplication of flow by
organ factor.
Achieved average densities of liver parenchy ma (LiPa), Liver veins (liVe). Aorta
(Ao) and Inferio r Vena Cava (IVC) were evaluated by comparing the above de
scribed standardized protocol with the previous used one, depending on the indi
vidual decision of the pediatric radiologist on call .
Results: There were no differences for nat ive densities in LiPa, Ao and IVC.
When using the standardiz ed protocol Ao densities in early arter ial phase were
higher (200.09 vs 169.29 HU, p>0.05) and LiPa lower (81 .87 vs 83.30, p>0.05).
During the portal venous phase the Ao densities were lower (122.54 vs 92.49
HU, P < 0.05) and LiPa densi ties higher (100.36 vs 83.88 , P < 0.05) . IVC densi
ties revealed no differences.
Conclusions: A simple protocoll for i.v. contrast injection in pediatr ic patients
enables sufficie nt contrast medium utilisation .Therefore implementation in clini
cal routine seems feasible.

8-0558 11:33

Single- and dual-reading computed radiography compared with a
conventional film system in an animal model simulating very-Iow-birth
we ight (VLBW) preterm infants
S. E!!ig , H. Bergmeister, M. Prokop, C. Loewe, W. Ponhold,
C. Schaefer-Prokop ; Vienna/AT

Purpose: We evaluated single- and dual-reading computed radiography (CR)
systems compared to conventional films for imaging the lunqs of very-low-birth
weight (VLBW) preterm infant s using an animal model.
Material and Methods: 51 chest radiog raphs of a 560g rat (Sprague-Dawley
Rat) simulating a VLBW infant were obtained with a convent ional screen-film
system (FR. Curi xiOrtho, Agfa, speed 200), a single reading storage phosphor
system (CRs, pixel size 0.1 mm) and a dual reading storage phosphor system
(CRd, pixel size 0.05 mm). All radiographs were obtained with 50 kVp and 2.0 mAs.
We slmutated focal or diffuse pulmonary opacification in two thirds of the images .
Five radiologists independently rated overall image quality, visibility of pulmona ry
parenchyma and mediastinal structures using a 5-point scale (1=very bad to
5=very good) . In total , 1530 observations were analyzed using ANOVA at a p
level of .05. The detectability of super imposed lesions was assessed with ROC
analysis (area Az under the ROC curve).
Results: Overall image quality was rated to be better for CRs compared to FR
(mean score 4.5 vs. 4.2. P < .05) and equivalent with CRd (4.4).Visibility of medi
astinal structures was ranked higher (p < 0.05) with both digital techniques (4.3)
compared to film (4.0), while pulmonary structures were seen equally well with
all three techniques (all 4.1). Detectab ility of super imposed pulmonary opacities
was significantly superior with CRs (Az = .94) and with CRd (Az = .92) than with
FR (Az =.87) (p < .0001).
Conclusion: Most recent digital storag e phosphor systems are equal or even
superior to conventional film for the evaluat ion of small volume lungs as seen in
VLBW preterm infants. Signal to noise appears to be more limiting than spatial
resolution.

8-0559 11:42

Detection of pulmonary fibrosis by thoracic CT In children treated for
thyroid carcinoma
A.~. G. Schultz , H. Hebestreit, J . Biko, A. Burkhardt, C. Reiners.
D. Hahn, K. Darge; WOrzburg/DE

Introduction: The object ive of our study was to evalua te CT scans of the thorax
With respect to pulmonary tibrosis and lung metastases and to correlate the re
sults with pulmonary function (Vital capacity-VC) in children with thyroid carcino
ma.
Material and Methods: 86 children with histologically proven thyroid carcinoma
were examined. All patients had a thyroidectomy and most of the children had
radio- iodine-therapy (cycles per patient varied between 0 and 10) prior to inves
tigation . Three children received additional chemotherapy and 9 children also
had radiotherapy. Spiral CT with a slice thickness of 5 mm, without contrast me
dium was acquired. Possible pulmonary fibros is was assessed. using a score
from 0 to 4 (defined by ourselves), by two radiologists. Presen ce of pulmonary
metastases was also deter mined . Separately, vital capac ity was measur ed.
Results: Of the 86 children , 22 had discrete signs (score I ), two intermediate
(score 2) and 2 patients had severe pulmonary fibrosis (sco re 3 and 4). Al the
time of examinat ion. 19 children had few, 12 had mult iple pulmonary metastases
in CT.The patients with severe signs of fibrosi s (score 3 or 4) also had a massive
reduction of their vital capacity. Patients with discrete signs of pulmonary fibrosis
showed lower VC than patients with no signs of fibrosis (score 0) (p=O,OOI) . VC
in this group was however , mostly in the normal range.
Conclusion: Signs of pulmonary fibrosis were detected in 26% of the ch ildren
receiving therapy. CT shows discrete pulmonary fibrosis earlier than VC. The
fib rosis score is useful for determ ining side effects of therapy.

8-0560 11:51

Late term inations of pregnancies in a university hospital 1981l-2001:
Number, indicati ons and post-mortem rad iographic findings
A.P. Parkar, 0 .E. Olsen , H. Maartm ann-Moe, K. Rosendahl ; Bergen/NO

Purpose: Nationally 98% of all pregnancies are screened by ultrasound at 16-18
weeks gestation. Detected fetal abnormalitie s may lead to termination by induced
abortion. We aimed at establish ing the number of, and indications for, late termi
nations due to prenatal findings ; examining the agreement between ultrasound ,
autopsy and radiographic findings .
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Imaging of ulnar peripheral tears of the triangular complex of the wrist
J.-l. DraM, M. Ouaknine, E. Pessis, D. Godefroy, T. Diche , G. Revelon,
F. Bach , B. Tomeno, A. Chevrot; Paris/FR

Materials and Methods: In our hospital , all fetuses aborted due to prenatal find
ings were radiographed and autopsied. All data on prenatal ultrasound, cytoge
netic find ings , post mortem radiography and autopsy from 1988 to 2001 was
recorded.
Results: The total number of abortions was 152 (rneane t t /year, range 5-17 ).
There were 92 (60%) males , 56 (37%) females and 4 (3%) of unknown sex . Aver
age maternal age was 30 years (range 16-44) ;average gestational age 18 weeks
(13-28 ).Termination was based on ultrasound findings in 126 cases (83%), am
nioncentesis in 24 (16%) , and other examinations in 2 (1%).
The indications were CNS abnormalities in 57 (37 .5%) cases, chromosomal ab
normalities in 38 (25%), musculo-skeletal abnormalites 17 (11%), urogenital ab
normalities in 13 (8.5%), congenital heart defects in 6 (4%), and other conditions
in 21 (14%). There was total agreement between prenatal ultrasound and autop
sy findings. In all cases of musculo-skeletal dysplasias (17 cases) and acrania
(28 cases), there was complete agreement between radiographic and autopsy
findings. In 10/17 musculo-skeletal cases radiography yielded the final diagnosis.
37 cases had various radiographic findings, though these did not yield any spe
cific diagnoses. In 70 cases there were no pathological findings on radiographs.
Conclusion: Radiography is a useful tool in diagnosing pathology in aborted
fetuses, and is invaluable in diagnosing musculo-skeletal diseases.

10:30 ·12:00

Musculoskeletal

SS 1010
Hand, wrist and elbow
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S. Bianchi; Geneva/CH
0. Papakonstantinou; Iraklion/GR
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Results: Two thirds of the patients were female , the age was 57.8 ys (SD 24.6).
Radiopalmar angle (measured in dorsal direction) at the above mentioned time
points was on average 7.2 , 0.5 and 4.4 degrees. Radius base angle was 19.1,
20 .2 and 18.9 degrees. Radius shortening was 0.5, 0.0 and 0.8 mm respectively.
Intraarticular defects were 0.3 mm wide on average at all timepoints.
The best parameter to follow the timecourse of treatment was the radiopalmar
angle . No correlations of outcome with age, sex or AO type of the fracture was
observed. However, a strong correlation of the outcome (loss of reposition result)
was observed with the radiopalmar angle (c= .95) measured at the time of injury.
Conclusion: The measurement of the radiopalmar angle gives the best predic
tion of the radiological outcome of the conservative treatment of distal radius
fractures.

8-0563 10:48

MUlti detector computed tomography of wrist: Protocol optimization
H.M. ~', L. Jager2

, K.A. Frei BoneI' , S. Srivastav', C. Stoupis'; 'Berne/CH,
' Munich/DE, 'Chur/CH, 'New Orteens, LAiUS

Purpose: To optimize a low dose MDCT protocol of the wrist, using different
acquisition and reconstruction parameters, in order to achieve optimal anatomic
details.
Material and Methods: Thirty cadaveric specimens were examined with a coll i
mation of 2xO.5 mm and 4x1 mm (80, 120 and 140 kV; 80,100, 130, 160 and
200 mAs ; rotation time of 0.5, 0.75 and t .Osec ; pitch 1.0, 1.3, 1.5 and 2.0 (table
feed of 2 mm for 2xO.5 mm)) . Coronal images were reconstructed using a slice
thickness of 0.5 , 1.0 and 2.0 mm.Three readers evaluated the images for deline
ation of specific anatomic structures in independent sess ions.
Results: Delineation of fine anatomy is best scored in 0.5 mm reconstruction
images based on a 2xO.5 mm acquisition . A rotation time of 0.75 sec or 1.0 sec
decreases artifacts. A pitch of 1.5 balances reasonably radiation dosage against
image artefacts. A significant dose reduction can be achieved using 80kV and
130 mAs at the expense of more noise , without significant loss of ana tomic detail
in bone structures.
Conclusion: MDCT of the wrist can be performed with a low dose protocol. An
acqu isition and recon struction thickness of 0.5 mm results in a significantly bet
ter presentation of anatomic detail.

Purpose: Peripheral tears of the triangular complex of the wrist are less common
than the usual degenerative centra l lesions and the ir treatment is radically differ
ent. The goal of this study is to assess the value of imaging these peripheral
lesions.
Materials and Methods: Imaging of 12 wrists with a surgically proved ulnar pe
ripheral tear of the triangular complex was retrospectively reviewed by 2 radiolo
gists (5 CT Arthrography, 4 MRI and 3 MR Arthrography). A control group of 40
normal unlar insertions were also reviewed (20 CT Arthrography and 20 MR Ar
thrography) .
Results: Performances of standard MRI were mild with a global accuracy of 61%.
The reproducibility of the high signal at the ulnar insertion was low. After intraar
ticular injection of contrast medium, the global accuracy increased to 92%. Sag
ittal slices were essential by highlighting the dominant posterior tears .The study
of healthy patients showed that the variation in size of the prestyloid recess can
lead to false positives.
Conclusion: To demonstrate peripheral ulnar tears of the triangular complex, the
combination of an intraarticular injection of contrast medium and the acquisition
of coronal and sag ittal slices is necessary.

8-0562 10:39

Dislocation of the radiopalmar angle as a predictor of stability of
conservatively treated distal fractures of the radius
W.~, S. Trnavac, T. Einsiedel, M. Kramer, A.J . Aschoff, H.-J. Brambs;
Ulm/DE

Purpose: Distal radius fractures are the most frequent fractures in adult patients,
yet the clinical outcome is often disappointing . Attempts to classify fractures in
order to predict outcome were so far not successful.
This study is set to analyse the radiologic features of distal radius fracture in
order to establish predictive factors for treatment outcome.
Material and Method: Retrospective analysis of the radiographs of 500 consec
utive adult (>16y) radius fractures of the Trauma Surgery department of the Uni
versity Hospitals, Ulm. At three timepoints (injury, reposition and consolidation)
radiological measurements were taken and the fracture was classified according
theAO.
So far, 100 patients with complete datasets have been evaluated.

8-0564 10:57

MR imaging of the wrist at 3T: Comparison between 1.5 T and 3T
N.~, K.P. Prussmann, P. Boesiger, B. Marincek, D. Weishaupt; Ziirich/CH

Purpose: To evaluate MR imaging of the wrist at 3 Tesla (T) and to compare
standard MR sequences of the wrist to those obtained at 1.5 T.
Material and Methods: T1 w Spin Echo (SE), Proton density (PD) and T2-weight
ed fast SE (FSE) sequences were obtained in 10 wrists of 10 asymptomatic vol
unteers and 5 patients at both 1.5 T and 3 T MR systems (Intera 1.5 and Intera
3.0 , Philips Medical Systems) . All MR imaging at 3T as well as at 1.5 Twas
performed with a suriace coil and similar imaging parameters were used . Two
observers analyzed and graded the visibility of various anatomical structures
including TFCC , tendons, carpal ligaments, nerves, and cartilage on all images.
Contrast-to-noise ratios were calculated and compared between 3T and 1.5T
images .
Results: At 3T, high quality MR images could be obtained in all wrists at scan
times acceptable for clinical imaging.The 3T images of all sequences were asso
ciated with significantly (P < 0.01 ) higher contrast-to-noise ratios than those ac
quired at1 .5 T.Compared to the images obtained at1 .5 T, the median nerve, the
intercarpal ligaments and the intercarpal cartilage was better visualized at 3T.
Conclusion: Using surface coils and standard sequences, high quality MR im
ages can be obtained at 3 T. Compared to imaging at 1.5 T, images of the wrist
obtained at 3T are associated with higher contrast-to-noise ratios and better vis
ualization of the intercarpal ligaments, nerves, and the intercarpal carti lage.

8-0565 11:06

Sonography is as good as electrodiagnostic studies in the diagnosis of
carpal tunnel syndrome
J.F. Griffith" S.M. Wong " A.C.F. Hui' , S.K. L0 2, M. Fu' , K.S. Wong ' ; 'ShalinlHK,
'Newtown/AU

Purpose: To investigate the diagnostic value of sonography in carpal tunnel syn
drome (CTS).
Methods and Materials: Prospective cohort of 130 patients (aged 19 to 83 years)
with clinically suspected CTS referred to the electrodiagnostic unit of a teaching
hospital between October 2001 and June 2002. Patients were first evaluated with
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an elect rodiagnosti c study before undergoing sonography of the wrists within
one week. The radiologist performing sonography was blinded to the results of
the electrodiagnostic study.
Main outcome measures were sens itivity, spec ificity, false positive and false neg
ative rate bas ed on final diagnosis using the electrodiagnostic study as criterion
standard.
Results: A total of 120 patients underwent both sonography and electrodiagnos
tic study. Sonography had a sensit ivity of 86%, specificity of 74%, false posit ive
rate of 11%, and false negative rate of 33% using a cut -off point of 0.1 cm' prox
imal to the tunnel and 0.12 cm' at the tunn el outle t.
Conclusion: Sonog raphy is highly accurate in the diagnosis of carpal tunnel
syndrome. It should be used as a first line investigation in carpal tunnel syn
drome .

8-0566 11:15

MRI of the postoperative carpal tunnel
J.-L .!llilw!, D. Le Viet, D. Godefroy, E. Pessis, T. Dlche, G. Revelon, F. Bach,
B. Tomeno , A. Chevrot; Paris/FR

Purpose: Failure of surgery on the carpal tunnel is difficult to manage. Ultra
sonography isunhelpful in this setting. The goal of this study is to assess the
value of MRI.
Materials and Methods: MRI of 25 operated carpal tunne l syndrome were retro
spectively reviewed by 2 radiologists .The delay after surgery ranged from 3 months
to 7 years. All patients suffered from recurrent pain. Abnormalities of the med ian
nerve, the flexor retinaculum and the flexor tendons were correlated with cl inical
and electr ical findings.
Results: There was no correlation between the severity of the electrical exam
and abnormalities of the median nerve, except the presence of an int raneural
enhancement. MRI showed a good release of the flexor retinaculum (n=12) or a
new stenosis (n=6). MRI depicted also an ext rinsic compression by a deep syno
vial cyst (n=1) or a tenos ynovitis of the flexor tendons (n=7). ln 8 cases (of whom
2 were post endo scopy ), a peri or endoneural fibrosis was visible on postcontrast
T1 wi with fat suppression by an enhancement of the med ian nerve or one of its
branches (thenar, digital).
Conclusion: If MRI does not allow an accurate assessement of the amount of
compression of the median nerve, it can show a per i or endoneural fibrosis and
all the elements of the carpal tunnel.

8-0567 11:24

US guided lidocaine and corticosteroids intrasheath injection in
De Quervain syndrome using high frequency transducers
V.~, M. Pensa, R. Podesta, M. Falchi , E. Silvestri; Genoa/IT

Purpose: To evaluate the usefulness of US guidance for the intrasheath injection
of lidocaine and corticosteroids in De Ouervain syndrome.
Methods and Materiats: We selected 8 pat ients with early stage De Ouervain
synd rome who had been recently treated with free hand injection of lidocaine
and corticosteroids, without relief of symptoms. We performed all the injection
with 1-2 cc of lidocaine and methylprednisolone. A 20 MHz transducer was used
as US guidance.
Results: In all patients US permitted visual isat ion of the needle until it had been
correctly placed within the tendon shea th. After the injec tion, a complete relief in
all cases was obta ined . In 7/8 patients the re was a further increase in pain after
24 hours up to 48 hours after the injection . Neverthless all these subje cts had a
complete relief of symptoms within 5-8 days of therap y.
Conclusions: In all patients ultras ound permitted visualisation of the needle un
til it had been correctly placed within the tendon sheat. After the injection, a com
plete relief in all cases was obta ined. In 7/8 patients there was a further increase
in pain afte r 24 hours up to 48 hours afte r the injectio n. Neverthless all these
SUbjects had a complete relief of symptoms within 5-8 days of therapy.

8-0568 11:33

Giant cell tumors of the tendon sheaths and pigmented villonodular
synovitis of the wrist and the hand: MRI evaluation
J.-L Qrallil, D. Godefroy, B. Roussel in , E. Pessis, L. Sarazi n, A. Chevrot;
Paris/FR

Purpose: To compare the MR findings of giant cell tumors of the tendon sheaths
(GCTTS) and pigmented villonodular synovitis (PVNS) of the hand and wrist.
Materials and Methods: MR imaging findings in 32 surgically proved cases of
GCTTS (n=29) and PVNS (n=3) of the hand and wrist were assessed on pre and
postcontrast T1 and T2 weighted images.

Results: GCTTS always involved the fingers, involvement of the palm was rare
(n=4). GCTTS was located equally on the palm ar aspect of the fingers ( n~ 1 4) or
laterally (n=12). All 3 PVNS prim ar ily involved a wrist joint com partment. They
were more aggressive involving the extensor compartments in all cases . Bone
erosion was found in all cses of PVNS but only in 7/29 of GCTTS with jo int inva
sion in 3/7 cases and of the digital canal in 9/29 cases .The mean size of GeTTS
(16-mm) was smaller than that of PVNS (25-mm). There was no difference of
signal behavior between theses patho logies with low signal on T2-WI and a high
signal only on GE and STIR sequences. Hemosiderin deposits were noted in
24/32 cases mainly on GE sequences. Enhancement was vari able.
Conclusion: GCTTS involves mainly the fingers and is common while PVNS is
very rare , more aggressive and involves the wrist. MR signal behav ior of thes e
pathologi es is identical.

8-0569 11:42

MUlti-Imaging modalities in rheumatoid arthritis of the hand: Comparison of
MRI, CT, ultrasound and conventional rad iography
B. Taouli, A. Guermazi, K.H. Fye, B. Fan, C.G. Peterfy, S. Zaim , H.K. Genant;
San Francisco, GAlUS

Purpose: To compare multipl e imaging modalities [MRI , CT, ultrasoun d (US),
and conventional radiograph y (CXR)] for the detection of bone erosions and syn
ovitis in the hand/wrist of pat ients with rheumatoid arthritis (RA).
Methods and Materials: 18 RA pat ients with hand/wr ist involvement underwen t
MRI (0.2 T), CT, US and CXR. Two MRI sequ ences were performed without con
trast injection: axial and coronal 3D T1 GE, coronal STIR. The rnetacarp ophalan
geal joints (MCPs) were scanned at CT and US (9-11 MHz probe ).Two observers
evaluated the images in consensus, and searched for the presenc e and extent of
bone erosions and synovit is (using the modi fied Sharp-Genant scoring meth od).
The erosions (E-score) were evaluated at 9 sites and synovitis (S-score) at the 5
MCPs.
Results: For the detection of bone erosion s, there was no sign ificant difference
between MRI [mean (± SD) E-score, 8.7 :1: 4.9] and CT (7.9 ± 4.9; p= 0.63). More
erosions were detected at MRI and CT than at CXR (5.1 :I: 4.4), but the difference
was not significant (p= 0.07). For the evaluat ion of synovitis, the re was no signif
icant difference betwe en MRI (S-score. 7.5 ± 2.7), and CT (7.8 ± 2.2; p= 0.52);
but US S-scores were sign ificantly lower (4.6 ± 5.2; p < 0.05) .
Conclusion: MRI and CT showed equivalent performances for the evaluat ion of
bone erosions and synov itis, and were both more sensitive than CXR, withou t
reaching a significant difference. US was less sensitive than MRI and CT for the
detection of synovitis.

8-0570 11:51

The fat pad sign following elbow trauma: Its usefulness and reliability in
suspecting occult fractures
H.F. O'Dwyer, P. O'Sullivan, D. Fitzgerald, M.J. Lee, F. McGrath, P.M. Logan ;
Dublin/IE

Purpose: An elbow effusion with no fracture seen on radiographs after acute
trauma has become synonymous with occult fracture . This study evaluates the
incidence of fracture in such cases as determ ined by MR imag ing and the pred ic
tive value of an elbow joint effu sion .
Methods and Materials: Ten cons ecut ive patients whose post trauma elbow ra
diographs showed an effusion but no fracture and who were suitable for MRI
were recruited.The elbow effus ion size, represented by anter ior and posterior fat
pad displacement , was measured from the initial lateral elbow radiograp h. Suita
ble candidates underwe nt MR imaging using a bone marrow sens itive sequence.
Results: Six (60%) of the ten pat ients who unde rwent MR imaging had a radio
graphically occult fracture identified. Five of the se fractures were located in the
radial head, the sixth in the lateral epicondyle . 90% had eviden ce of bone marrow
oedema .Two patients had collateral ligament disruption identified on MR imaging.
The anterior fat pad displ acement ranged from 5 to 14 mm (mean 9.1) and the
posterior fat pad was elevated from 1 to 6 mm (mean 3.3).
Conclusion: Our prel iminary data using MR imag ing suggests that fat pad eleva
tion in the presence of recent trauma is frequently associated with a fractu re. MR
imaging reveals a broad spectrum of bone and soft tissue injury not detectabl e
on conventional radiography.
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Diffusion tensor imaging as biomarker of head trauma severity
T.A.G.M. Huisman, L.H. Schwamm, P.W. Schaefer, w.J. Koroshetz, N. Shetty
Alva, A.G. Sorensen ; Boston , MAlUS

Background: MUltiple biomarkers are used to quantify severity of traumatic brain
injury (TBI) and to predict outcome. Few are satisfactory. CT and conventional
MRI underestimate injury and correlate poorly with outcome. New MRI techniques
including diffusion tensor imaging (DTI) can provide information about the brain
ultrastructure by quantifying isotropic and anisotropic water diffuson. Our objec
tive is to determine if changes in anisotropic diffusion in TBI correlate with acute
Glasgow coma scale (GCS) and/or Rankin score at discharge.
Methods: 20 patients (mean age 31 years) were studied. Apparent diffusion co
efficients (ADC ) and fractional anisotropy (FA) values were measured at multiple
locations and correlated with clinical scores. Results were compared with 15
healthy controls.
Results: ADC -values were significantly reduced within the splenium (~ 18%,
p=0.0008) and centrum semiovale (~ 16%, p=0.0001) . FA-values were sign ifi
cantly reduced in the internal capsule (~ 14%, P < 0.0001) , splenium (~ 16%,
p=0.0002) and increased within the centrum semiovale (~20%, P < 0.0001) .The
FA values showed a significant correlation with GCS (r= 0.65-0.74, p < 0.0001)
and Rankin score (r= 0.68-0,71 . p < 0.0001) for the internal capsule, splen ium
and centrum semiovale. The correlation between FA and clinical markers was
better than for the co rresponding ADC-values. No correlation was found between
ADC of the internal capsule and GCS /Rankin score.
Conclusions: DTI reveal changes in diffusion anisotropy within the white matter
which are correlated with both acute GCS and Rankin score at discharge. DTI
may be a valuable biomarker for severity of tissue injury and a predictor for later
out come.

Differences in the anatomical location of MR changes between children and
adults in diffuse axonal injury (DAI)
J. Neuwirth, T. Belsan, V. KelIerova, B. Petrak, J. Lisy: Prague/GZ

Purpose: We have compared the MRI changes of the 88 patients after craniocer
ebral trauma and clini cal suspicion of DAI. All patient s survived trauma. Anatorn
icallocations of DAI changes were analysed.The frequency of involved structures
was compared in the children and adu lts .
Methods: 88 (54m , 34w) patients with average age 25 years were examined with
head CT and MRI. The used sequences we re: T2 FSE in axial , sag ittal plane,
FLAIR sequence in sagittal plane, T2 GRE in axial plane, T1 SE in coronal plane.
Results: DAI was diagnosed in 81 ,8% on MR and in 18,6% on CT. Corpus callo
sum (CC ) was involved in 66%, in 27 ,3% with the signs of bleeding. Frequency
decreased from splen ium 52,3 % to genu 23,9 % and truncus 21 ,6% of CC . Punc
tate subcortical bleeding (SB) was present in 56,8 %, bleeding in basal ganglia in
28 ,4% and in pons cerebri in 23,9 %.
The children (average age 12) have lesion in CC in 78% compared to the 60% in
adults (average age 32). Even higher difference was in splenium CC - 74 % and
43%. Pons cerebrl was involved in 39% by children and in 14% by adults. On the
contrary trun cus CC and basal ganglia were involved more often in adult (24%
resp . 26%) than in children (9% resp . 22%) . SB has almo st equal frequency 
57% by children and 65% by adults.
Conclusion: There is different f requency of injured anatomical structure by DAI
in ch ildren and adults on MR images.The main reason is most likely the laxity of
soft tis sue , the muscle tension and more pliable skull in childhood.

Brain white matter changes in phenytketonuria: MRI, biochemical,
neurological and psychological correlations
L. Qyndo.wski. M. Gizewska, A. Bilar, D. Koziarska , P. Nowacki, I. Jozwiak,
M. Walczak, E. Zdeb, H. Romanowska; SzczecinlPL

8-0575 11:06

8-0573 10:48

Earty MRI signs of perinatal asphyxia and correlation with clinical outcome
D.P. De Surgeloose, B. Appel; Antwerp/BE

Purpose: Prospective study to find the earliest MR signs of brain ischemia and
to correlate the MR findings with clin ical outcome. This is a pre liminary study
which will reveal its significance when effective neuroprotective methods or med 
ication to prevent hypoxic ischemic encephalopathy will become available.
Methods and Materials: 11 neonates (6 males, 5 females ) had an MRI of the
bra in in their first wee k of life. All had clinical signs of perinatal asphyxia with low
APGAR scores. Transfontanellar sonography was performed prior to the MRI.
Sag ittal T1 , axial T2 , axial FLAIR sequences were obtained routinely. In addition
we performed diffusion imaging and single voxel
proton MR spectroscopy. Most abnormal MRI were repeated for a def initive eval
uation of lesion extension.
Results : 6/11 neonates had abnormalities on the first MRI. The most consistent
finding (5/11) was the presence of lactate in the basal nuclei/thalami on single
voxel proton spectroscopy. Hyperintensities were found in FLAIR in 3/11 patients
and ADC values were reduced in 2/11 patients. Follow-up MRI was available in
4/11 patients. One neonate with slightly increased lactate on the first exam dis
closed further lactate increase and abnormal diffusion at tottow-up.
Conclusion: In this study the earliest sign of severe asphyxia in the neonate was
an increase in lactate in the basal nuclei/thalami measured by MRS , often asso
ciated with hyperintensity in FLAIR . Diffusion abnormalities were less common
and may appear several days later.

Purpose: To find correlations between brain MRllindings in phenylketonur ia (PKU )
and some clini cal factors.
Materials and Methods: In thirty-one patients with classical PKU , aged 4 - 42
yea rs (mean 15.8 years), the correlations between extent of white matter chang
es found with MRI, degree of metabolic control , results of neurolog ical examina
tions and IQ values were est imated. The pat ients were divided into two groups.
Group I consisted of 23 early treated patients. group II of 8 late-treated and un
treated patients. The extent of MRI changes was evaluated according to the
Cleary's scale.
Results: MRI changes were present in 16 patients, i.e. in 35% patients from
group I and in all from group II (p < 0.01). All but one had changes in parietal
and/or occipital regions. The severity of MRI abnormalities was markedly higher
in group II (p < 0.001) and for all patients it was positively correlated with Phe
levels dur ing last five years (r=0 .66, p < 0.0001 ) and at the day of examinations
(r=0 .71 , p < 0.00001). There were correlations between the extent of MRI chang
es and 10 (r= -0.41 , p < 0.05) and neurological findings (r=0 .42 , p < 0.05 ).
Conclusions: Severity of MRI changes in the brain white matter in PKU is corre
lated wit h metabolic control , 10 of the pat ients, and neurological findings. MRI
findings in PKU patients seem to be important mar kers of progression of the
disease, but exact clinical releva nces of white matter changes remains still un
clear.

8-0574 10:57

CSF stgnal changes in MRI FLAIR sequences after gadolinium injection
A. .BQmanQ, F. Fasoli, A. Bozzao, V. Finocchi , M. Bonamini, M. Ferrante,
L.M. Fantozzi; Rome/IT

Purpose: The aim of this study was to evaluate CSF signal changes in post
contrast FLAIR weighed images, in pathologic conditions causing either blood
brain barrier disruption or neovascularization.
Methods: 33 patients (pts), 12 ischemic stroke, 8 meningiomas, 5 high-grade
gliomas, 5 previous surgical procedures, and 3 multiple sclerosis (active plaques) ,
and 10 control subjects, underwent MRI examination. FLAIR sequence was ac
quired before and 1 to 3 hours after injection of gadolinium. In ischemic patients,
FLAIR was repeated the next day and 3 to 4 days later. CSF signal was visually
scored by two readers from 0 to 3 according to the degree of enhancement. The
location of CSF signal changes was also considered.
Results: CSF signal was markedly increased 3 hours after iv injection of gado
linium in all stroke patients, with previous surgery, with high-grade gliomas when
surface was in contact with the subarachnoid spaces (SAS) or ventricles and in
the necrotic component of the tumor. CSF changes were more evident close to
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the pathology and/or in the hemisphere involved. Moderate enhancement was
observed in the SAS close to meningiomas. In stroke patients, CSF signal was
diffuse to both hemispheres the following day and returned to normal within 2
days.
Conclusion: In patients affected by pathologies with blood-brain barrier break
down or neovascularization close the SAS or the ventricles, CSF changes, relat
ed to gadolinium leakage, are likely when FLAIR sequences are acquired 2 to 24
hours after iv injection of the contrast. This pattern should be differentiated from
subarachnoid hemorrhages.

8-0576 11:15

Normal pressure hydrocephalus: Correlation between MR changes and
aqueductal stroke volume
S.SA Ungawi, Y. Ragab; Jeddah/SA

Purpose: To correlate the severity of various brain MR changes in normal pres
sure hydrocephalus (NPH) with the calculated aqueductal CSF stroke volume.
Materials and Methods: The MRI of twelve clinically suspected NPH patients
were retrospectively reviewed. All patients had complete brain MRI studies in
cluding phase contrast and quantitative CSF velocity studies across the cerebral
aqueduct. The images were assessed for the presence and the grade of ventricu
lar enlargement, sulcal changes, upward bowing of the corpus callosum, flatten
ing of the gyri against the calvarium, white matter hyperintensities and aqueductal
CSF flow void. These changes were graded in a scale of 1 to 3 according to their
severity.
Results: Nine out of the twelve NPH patients (75%) had exaggerated aqueductal
CSF flow void (grades 2 and 3), the aqueductal stroke volume in all these nine
patients were increased (greater than 42 micro litter).
The other three NPH patients (25%) had either no or grade 1 aqueductal CSF
flow void and their aqueductal stroke volume was normal (less than 42 micro
litter). The other brain MR changes assessed, did not have a fixed pattern of
correlation with the aqueductal stroke volume.
Conclusion: In patients with clinically suspected NPH, exaggerated aqueductal
CSF flow void correlates positively with increased aqueductal stroke volume.

8-0577 11:24

Spectrum of MR imaging manifestations of spontaneous intracranial
hypotension
D. Gandhi', M. Goyal', R. Jain', P. Maly Sundgren'; 'Ann Arbor, MI/US,
«ottewe, ON/CA

Purpose: Spontaneous intracranial hypotension (SIH) is a postural headache
syndrome unrelated to dural puncture or crania-spinal surgery. We aim to present
the spectrum of MR features of this condition.
Materials and Methods: Between January 2001 and June 2002, 12 patients
with SIH underwent MR of brain and 5 patients had MR of the spine. A total of 20
studies were available for review (15 brain MR and 5 spine MR studies). Seven
patients were treated with epidural blood patch (2 patients required repeat blood
patch) and the remaining (5/12) improved with conservative therapy.
Results: Pachymeningeal enhancement on contrast magnetic resonance imaging
was the most consistent radiographic finding. Other frequently observed abnor
malities on cranial MR included subdural fluid collections, effacement of cortical
sulci. brain stem descent, enlargement of the pituitary gland and prominence of
c1ivalplexus. Follow-up MR examination in 3 patients demonstrated improvement
of the abnormal MR findings. Most frequently observed findings on spinal MR
included diffuse continuous dural enhancement, crescentic extra-axial fluid col
lections and prominence of epidural venous plexus.
Conclusions: The presence of characteristic clinical and MR manifestations is
virtually diagnostic for SIH syndrome. Knowledge of the imaging features of this
condition can facilitate correct diagnosis and obviate further unnecessary and
invasive tests.

8-0578 11:33

Quantitative CT of the pineal gland
J.O. Heidenreich, I. Platzek, K.-J. Wolf, S. SChmitz; Berlin/DE

Purpose: The pineal gland controls the sleeping-waking rhy1hm through mela
tonin secretion. Current studies examine if the non-calcified pineal volume (NPV)
could be a marker for disturbances of the sleeping-waking rhy1hm.Previous stud
ies showed a correlation of NPV examined by CT and melatonin metabolites in
urine. However, the reproduceability of CT examinations is not evaluated. In a
phantom study the influence of slice thickness in CT upon the reproduceability of
NPV was examined.

Materials and Methods: Pineal gland specimen from 22 patients (14 male; 8
female; 43-92 yrs) were measured in a skull phantom in CT (Somatom Plus S,
Fa. Siemens) with slice thicknesses of 1,2,4 and 8 mm twice (120 kV, 500 mAl.
The NPV is the product of a planimetrically estimated volume and a score of the
non-calcified part of the gland. The standard deviation of the differences in meas
urements was used according to the Bland-Altman-method as a measure of re
produceability. Statistical analysis were performed by F-Test with p < 0,05.
Results: NPV with 1, 2, 4 and 8 mm slice thickness was 0.08, 0.07, 0.07 and
0.06 and corresponding standard deviation of differences were 0.009, 0.011,0.022
and 0.033. The standard deviation of differences was with 1 mm significantly
smaller than with 4 and 8 mm, not though with 2 mm slice thickness.
Conclusion: Ex-vivo the reproduceability of NPV with 1 mm slice thickness is
better than with 4 and 8 mm. A superiority in reproduceability compared to 2 mm
slice thickness was not found. For patient examinations slice thicknesses with 1
or 2 mm should be used.

8-0579 11:42

Postnatal development of the human cerebellum. A MRI-based quantitative
study
PC. Brugger, R. Nsumulter, D.M. Prayer; Vienna/AT

Purpose: To study the normal postnatal development of the cerebellum. The lack
of comparative data on a larger postnatal sample prompted this study.
Material and Methods: Sagittal MRI scans (T1volume sequences with 1-2,5 mm
thickness, spacing between slices 1-1,25 mm) of 100 patients (55 males, 45 fe
males) aged 0-35 years (mean 13,6) in whom abnormal cerebellar development
could be excluded, were analysed. The cerebellum was segmented manually on
each slice using the image J software package. The accuracy of segmentation
was checked on reformatted axial and frontal slices. Cerebellar volume was cal
culated as: area of the cerebellum on each slice x spacing between slices. The
area of the vermis was determined on a mediansagittal slice.
Results: Cerebellar volume increases rapidly from birth to the end of the first
year by four times, less pronounced until 6 years, and moderately until the adult
volume is reached in late puberty. The growth of the vermis follows a similar
pattern. Correlation of the vermian area with total cerbellar volume is high (Pear
son 0,902).
Conclusion: At least 2 phases of postnatal cerebellar development may be rec
ognized, an initial growth spurt until the end of the first year, followed by two
slower phases. This enables a sensitive recognition of early developmental and
acquired abnormalities, interfering with cerebellar development.

8-0580 11:51

CT and MR imaging of neuromuscular diseases: New MR examination
technique
O. Ozsarlak', PM. Parizet', J.w. Van Goethem', J.E. Vandevenne',
A.M.A. De Schepper', P. De Jonghe', J.J. Martin'; 'Antwerp/BE, 2GenkiBE

Purpose: The aim of this study is first to compare a new MR examination tech
nique with CT for screening of neuromuscular diseases. Second to determine the
role of CT and MR imaging in the diagnosis and differential diagnosis of neu
romuscular diseases.
Methods and Materials: CT examination technique of muscles introduced by
Baert in the early 80's, was modified and applied to MR screening of muscles in
patients with neuromuscular disease. Fifty-four individual muscles at neck, shoul
der, abdomen, pelvic girdle, upper and lower leg levels studied in 184 patients by
CT and in 30 patients by MR imaging. T1-, T2-weighted images with and without
fat suppression were performed. Muscle density or signal intensity changes, vol
ume and symmetry of involvement were quantified. The study group consists of
patients with subgroups of muscular dystrophy, myopathy, motor neuron disease
and peripheral neuropathy.
Results: Low density or high signal intensity (both on T1- and T2-weighted imag
es) Changes (fatty infiltration), and decrease in muscle volume (atrophy) were
major findings of neuromuscular diseases. There are 12 different patterns of fat
involvement. For muscular dystrophy, fatty infiltration was more specific than at
rophy, and the muscle involvement patterns showed high degree of symmetry.
For motor neuron disease and peripheral neuropathies, the most significant find
ing was atrophy.
Conclusion: Fatty infiltration and atrophy of muscles are major findings in neu
romuscular diseases. Selective involvement of muscles, and different involve
ment patterns are specific for certain neuromuscular disease. We introduce a
new MR examination technique to screen the muscle involvement at 6 different
body levels.
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8-0581 10:30

Performance of advanced a-Si/Csl-based flat panel X-ray detector for
mammography
D. Albagli', G. Pessin', J.-U. Lee', H. Hudspeth', P. Granfors', B. Giambattista';
'Schenectady, NY/US, 2Santa Clara, CAiUS

Purpose: Full field digital mammography systems (FFDM) based on a-Si flat
panel arrays and Cesium-Iodide (Csl) scintillators have been in clinical use for
four years. The purpose of this paper is to demonstrate the improvement poten
tial for the technology platform and quantify actual results in the DOE (f) for both
typical screening and ultra-low exposure levels.
Methods: X-ray detectors with a variety of flat panel designs and Csi films were
fabricated and tested. Measurements of conversion factor, electronic noise, MTF
(f) and NPS (f) were performed in order to optimize the DOE as a function of
frequency and exposure level.
Results: The needle structure of the Csi allows one to use thick films and achieve
quantum detection efficiencies of 90%. The indirect conversion process, location
of the Csi K-edge, and inherent brightness of the Csi avoids the DOE penalties of
charge collection efficiency, Swank factor and electronic noise reported for Sele
nium detectors [Yorker et aI., SPIE 4682,2002, pg 21].
Conclusions: The technology platform of a-Si and Csi has many inherent ad
vantages over direct conversion. It enables independent optimization of the X-ray
detection and readout processes, allows DOE (0) to exceed 80%, and overall
delivers unprecedented performance for FFDM. Due to the inherent brightness of
the Csl, the detector can be designed to maintain high DOE down to 1/10thscreen

ing level doses. The combination of high DOE at ultra low doses and the inherent
fast read-out capability makes this technology platform ideal for both current
screening procedures and advanced applications.

8-0582 10:39

First considerations regarding real and digital test objects for daily quality
control of full field digital mammography systems: A report from the
European Breast Cancer Network
H. Bosmans', K. Young2

, M.A.O. Thijssen", P. Held", A. Workman5
,

K. Pedersen', F. Shannoun": 'Leuven/BE, 2Guildford/UK, 3Nijmegen/NL,
'Marseille/FR, 5Belfast/IE, 60steras/NO, ?Luxembourg/LU

Purpose: Procedures for quality control (OC) of analogue mammography sys
tems are described in the European guidelines. A consensus protocol for full field
digital mammography (FFDM) and the necessary test objects are not yet availa
ble. As FFDM systems enter the market, the need for tests that specifically ad
dress their unique features becomes urgent. These issues were discussed during
recent meetings with medical physicists. We propose to report on the test objects
necessary for OC of FFDM.
Material and Methods: Specifications were made after preliminary tests on di
rect and computed radiography systems for mammography. Critical items were
listed, based on preliminary protocols that are finalised in different countries and
currently existing phantoms were studied. Care was taken to cover the complete
(digital) imaging system.
Results: Regular OC has to assess the automatic exposure control and the de
tector (uniformity, reproducibility, dose and artefacts). Automatic processing of
results is regarded as an essential objective. Access to raw data (1 to 1 relation
with the exposure of the detector) and easy import and export of DICOM test
images is required. Post processing and viewing of images can be checked with
a set of DICOM images in which small high contrast lesions and larger low con
trast lesions are simulated. The performance of display monitors and film printers
can be controlled using SMPTE patterns or simpler test images.
Conclusion: We outline a set of test objects for the reqular checks of the mam
mography X-ray system and detector, and digital phantoms to assess process
ing, viewing and printing.

Are current phantoms suitable for digital mammography?
G. Gennaro" C. di Maggio" L. Katz'; 'Padoa/IT, 2Buc/FR

Purpose: To evaluate if currently available phantoms can predict acceptability of
dose reduction in clinical use of digital mammography.
Methods and Materials:Three different mammography phantoms (ACR RM1156,
CIRS llA and CDMAM 3.4) have been imaged by a full-field digital mammogra
phy unit (GE Senographe 2000D). A reference image was acquired for each phan
tom using the exposure parameters (track/filter, kV and mAs) automatically
selected by the digital system. A set of 15 other images has been collected for
each phantom by keeping the track/filter combination and kV value of the refer
ence image and gradually decreasing mAs. The equivalent Average Glandular
Dose (AGD) range was [0.1 +1.3] mGy. Image rating was performed by three ex
perienced readers usi ng softcopy reading. Scoring methods specific to each phan
tom have been applied, according to criteria suggested by manufacturers.
Results: The phantoms tested showed low score changes with AGD variation.
AGD reduction of 50% produced a loss of 1 point over maximum total scores of
16 and 24, for ACR and CIRS phantom respectively. CDMAM showed a better
sensitivity but only for AGD variations above 30%.
Conclusion: Frequently used phantoms showed insufficient sensitivity to predict
image quality variation in the range of potential dose reduction expected with
digital mammography.

8-0584 10:57

The importance of size and random noise on lesion detection in digital
mammography
W. Huda', K.M. Ogden', E.M. Scalzetti', M.L. Hoskopf', D.R. Dance';
'Syracuse, NY/US, "London/Ut«

Purpose: To investigate how lesion size and random noise influence lesion de
tection performance in digital mammography.
Method: Digital mammograms were obtained of an anthropomorphic breast phan
tom with and without simulated mass lesions. Digital versions of the mass le
sions, ranging in size from 0.8 to 12 mm, were added back to breast phantom
image. A series of 4 Alternate Forced Choice (4-AFC) experiments were per
formed to determine the lesion contrast required to achieve a 92% correct lesion
detection rate as a function of the lesion size to generate contrast-detail curves.
Experiments were performed using identical phantom images (i.e., twinned) as
well as using 10 different versions of phantom images obtained using the same
techniques but with different random noise patterns.
Results: The slope of the contrast detail curves for lesions in anthropomorphic
phantom was always positive, indicating that the larger lesions require more con
trast for visualization. This behavior contrasts with conventional contrast-detail
curves in uniform backgrounds where the slope is generally -0.5. There was no
difference observed between twinned experiments and those obtained using dif
ferent patterns of random noise.
Conclusions: Structured anatomical background requires greater contrast for
detection of larger lesions, and random noise has negligible effect on low con
trast lesion detection.

8-0585 11:06

The assessment of high and low contrast resolution as a function of dose
and kV in full field digital mammography
K. Nijs, H. Bosmans, A.-K. Carton, G. Marchal; Leuven/BE

Purpose: Most detectors for full field digital mammography (FFDM) have a worse
spatial resolution than film-screen systems, but their intrinsic contrast resolution
is said to be better and present over a large dynamic range. The purpose of the
present study was to study this high and low contrast resolution for different dose
and kV settings for an FFDM system.
Material and methods: High contrast resolution was measured with 4 em PMMA
and a thin foil with very small parts of egg shell. This particular material is repre
sentative for microcalcifications. The contrast to noise ratios were calculated for
always the same 10 objects in an image. These ratios were averaged for further
analysis. Low contrast resolution was measured with the CDMAM system as
developed in Nijmegen (The Netherlands). The image quality factor (IOF) as de
fined by the manufacturer of the phantom was used. Low IQFs correspond to
excellent low contrast resolution.
Acquisitions were performed with a computed radiography based mammography
system (Agta, B). Images with increasing detector dose (from halt to twice the
dose of conventional systems) and kV (25kV - 31 kV) were analysed.
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Results: High contrast resolution is measured directly.The CDMAM images ne
cessitate scor ing of image details and are user-dependent. The methods show
an increase of contrast to noise ratio (high contrast phantom) and a decrease in
IOF (low contrast phantom) for increasing dose and decreasing kV.These results
were reproducible.
Conclusion: For present FFDM system , we propose to keep the kV at the levels
used in film-screen mammography.

8-0586 11:15

Dose and contrast-detail correlations in full field digital mammography
P.~', M. Bernathova' , H. Bosmans", K. Faulkne r", S. Peer' , A. Niehoff' ,
C.V. Walch' , G. Rettl' , W. Buchberger' ; ' Innsbruck/AT,2Leuven/BE, 3York/UK

Purpose: The study purpose was to compare the detectability of smalilow-con
trast objects at varying exposure settings and absorption values.
Methods: Digital images of CD-MAM-phantom without PMMA and with 25.4 ,
50.8, and 76.2 mm additional PMMA plates were obtained with a caesiurn
iodide/amorphous silicium flat panel detector (Senographe 2000D, GE-Medical
Systems), using different mAs and kV settings. The standard dose for conven
tional film-screen mammography obtained with a Senographe DMR (GE-Medical
Systems) was used as a baseline value. Correct detection ratios, CD-curves and
IOF-values were calculated according to the CDMAM evaluation manual and
compared for all settings.
Results: For each PMMA thickness, IOF and correct detection ratios were de
pendent on exposure dose. With in the range of 70% - 110% of the standard ex
posure dose set by the manufacturer for the Senographe DMR, an almost linear
relationship between dose and contrast-detail resolution was observed for all
PMMA layers. A further increase in dose more than 10% over the standard dose
for the Senographe DMR did not result in a significant improvement of image
quality. With the reduction of the doses from 110 - 70% of the standard dose, the
IOF values increase in the range from 20% • 35% for each PMMA thickness (the
less the IOF value, the better the image quality).
Conclusion: Results suggest that digital mammography offers the possibility to
choose a specific exposure parameters, depending on the indication (screening,
diagnostic, biopsy) . Further studies of different types of phantoms and clinical
images are needed to confirm this suggestion.

8-0587 11:24

Motion compensation for two-exposure dual-energy radiography: Algorithm
and clinical evaluation
K.N. Jabr!' , G.B. Avinash', R. Uppaluri', J.M. Sabol ', F. Fischbach". J. Ricke",
U.K.M. Telchqraber"; 'Milwaukee, WI/US , ' Berlin/DE

Purpose: Subtle patient motion can occur during two-exposure, dual-energy (DE)
acquisitions. We describe an automated warping registration technique to com
pensate for the patient motion and discuss clinical evaluation results.
Methods and Materials: The relative motion between low- and high-energy ac
quired images depends upon the anatomy . Our region-based, warping registra
tion technique uses a novel cost function , which is independent of local contrast,
to compensate for the patient motion in chest images . During the registration, the
low-energy image is warped to the high-energy image.The low- and high-energy
images are then decomposed into soft-tissue and bone images.
Patient chest images were acquired using the DE application available on the GE
Revolution XO/I digital radiography system .Thirty-one cases with various pathol
ogies were selected and evaluated by 4 radiologists before and after applying
motion compensation. The visibi lity of motion-related tissues was rated on an
increas ing scale of 1 to 9, for both soft-t issue and bone images.
Results: In soft-tissue images , motion compensation reduced residual rib con
trast due to overall patient motion. In bone images , residual soft-tissue and rib
edge contrasts were also reduced in most cases . These facts were further
corroborated by significantly improved radiologist ratings (15% and 36% in aver
age rating improvement for soft-tissue and bone images respectively) when com
pared to uncompensated images.
Conclusions:We introduced a novel motion compensation technique. Radiolo
gist ratings of dual -energy image qual ity were significantly improved by our tech
nique.ln general , motion compensation considerably improves image quality and
cons istency of two-exposure DE digital radiography.

8-0588 11:33

Performance characteristics of an amorphous silicon flat panel X-ray
detector for diagnostic and Interventional angiography
P.R. Granfors ' , R. Aufrlchtiq', B.W. Giambattista" G. Brunst", G.E. Pessin",
Z. Huang ' . J. Liu ': ' Santa Clara. CAlUS, 2Gross-Umstadt/DE, 'Niskayuna.
NY/US

Purpose: Flat panel detectors (FPDs) are now widely used for radiographic or
fluoro scopic applications. However, no large FPO is yet commercially available
for R&F or angiographic procedures.We describe the functionality and perform
ance of a 41x41-cm amorphous silicon flat panel X-ray detector designed to sup
port both fluoroscopic and radiographic applications.
Methods and Materials: The 41-cm FPD contains a Csi scintillator coupled to
2048x2048 light detection elements on a 0.2 mm pitch. Low-noise electronics
enables fluoroscopic applications. Control circuitry allows 30 frames-per-second
acquisition of a 1024xl024 matrix in two readout modes: 20.5 cm field of view
(FOV) at full resolution and, through 2x2 -pixel binning, 41 cm FOV at half resolu
tion . In addition, full detector readout at full resolution can be performed at up to
7.5 frames per second. Detector performance is characterized by measurement
of DOE, MTF, and temporal response . DOE is measured at both fluoroscopic and
radiographic exposure levels .The results are compared to model predictions for
the different detector readout modes .
Results : Detector measurements in binned and non-binned modes confirm model
predictions about the performance. Compared to full resolution readout the MTF
in binned mode is decreased approximately by the ratio of MTFs of the apertures
of the two modes. DOE decreases at the highest frequencies and , depending on
the exposure level. either remains the same or increases at zero frequency.
Conclusion: By allowing different readout modes, the FPD allows flexibility in
frame rate, resolution , and field of view, thereby fUlfilling the imaging requ ire
ments of both fluoroscopy and radiography.

8-0589 11:42

Contrast enhancement by digital equalization (CEDE) in chest radiography
E.M. Scalzetti, W. Huda, K.M. Ogden , M.K. Aktas ; Syracuse, NY/US

Purpose: To investigate the potential improvement achievable by a contrast en
hancement by digital equalization (CEDE) algorithm for chest radiography.
Method: Digital chest radiographs from three patients were processed using six
versions of the CEDE algorithm with smooth ing area sizes ranging from 128' to
2562• Each chest radiograph had two lesions added at intensity values ranging
from the easily visible to invisible. Four readers ranked the visibility of these two
lesions in the original and processed images on a high quality digital display . By
comparing the lesion intensity values at equai perception scores, we determined
the contrast Improvement achieved by processing images with the CEDE algo
rithm .
Results: The CEDE algorithm achieved an average contrast enhancement of
28%.There were no significant differences observed between the four readers,
or for the two types of lesion .There were large inter-patient differences ranging
from 14% to 40% .The results obtained with the CEDE algorithm increased mo
notonically from 19% for a 1282 area to 34% for the 256 2 area .
Conclusions: The CEDE algorithm can signif icantly enhance low contrast lesion
visibility in digital chest radiographs.

8-0590 11:51

Contrast-detail performance of a new digital chest radiography system
compared to the AMBER system and a conventional Bucky wall stand
W.J.H. Yeldkamp, L.J.M. Kroft , J. Geleijns; Leiden/NL

Purpose: To investigate the contrast-detail performance of a new digital chest
radiography system (ThoraScan , Nucletron Oldelft, Veenendaal ,The Netherlands)
in comparison to the Advanced Multip le Beam Equalization Radiography (AM
BER) system and a Bucky wall stand .
Methods and Materials: The ThoraScan is a digital full-fie ld charge-coupled
device (CCO) chest unit with slot-scan technology.The detector is build up from
a multi-linear array of detector elements (440 mm width , 10.8 mm height) .lmag
es are acquired by moving a narrow fan shaped X-ray beam across the chest in
synchrony with the detector.
To perform a contrast-detail study a contrast-detail object was placed in a phan
tom that simulates the primary and scatter transmission through the lung-field
region . Mediastinum transmission characteristics were simulated by inserting an
additional layer of 9 cm perspex in the phantom. Six observers judged twelve
phantom images of each modality (ThoraScan, AMBER and Bucky) .Window and
level settings for the ThoraScan hard-copy images corresponded with default
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8-0591 16:00

Iatrogenic bile duct transection: Long term follow-up of percutaneous
transhepatic management
EM. Salvator i, M. Rossi, M. Bezzi, E Fanell i, L. Gig lio, P. Rossi, R. Passariello ;
Rome/ tT

sett ings for an avera ge chest image. Contrast-detail curves were cons tructed
from the observer data to express image quality.
Results: The ThoraScan digital system had a slightly better contrast-detail curve
than the Amber and the Bucky system when lung transmission was simulated.
Under simulated mediastinum cond itions the AMBER gave better image quality
than the ThoraScan but both these systems outperfor med the Bucky system sub 
stantially.
Conclusion: Cont rast-detail curves showe d good image quality for the new dig 
ital sys tem when using hard-copy images.The use of sof t-co py images may fu r
ther improve the diagn osti c potential of the system.

Purpose: To describe the technique and evaluate the results of combined radio
logic-endoscop ic intervention in the re-establishment of interrupted biliary ducts .
Materials and Methods: 17 patients with complete transaction of biliary tract,
were evaluated with radiological techniques for possible percutaneous treatment.
Traumatic interru pt ion of the bili ary tree manifests either with acute sym ptom s
rela ted to bile leak or with prog ressive jaundice due to bile duc t obs truction. Bil
iary dam age was seco ndary to trauma in 1 case and to laparoscopic/laparo tomic
surgical complications in 16 cases. In all cases a Aendez-Vous technique was
used to retrieve a gUidewire crossing the interrupt ed tract and dilatalion and stent
ing were performed.
Results: Biliary drainage was successfully carr ied out in all cases allowing acute
symptoms and bile leak cessation.Two pat ients underwent subseque nt surgical
repa ir. In the other 15 patients the bilia ry ca thete rs we re replaced by plastic en
doprostheses. Com plete hea ling of the bil iary dama ge afte r endoprosthesis re
moval was seen in 9 patients and they rema in asymptomatic at 9-36 months .
Six patients have not completed the treatment and prostheses are still in-situ
(asymptomatic at 4-18 months).
Conclusion: The radiological-endoscopic approach is often the only therap eutic
option in thos e pat ients with compl ete interruption of the biliary tract. It could
potent ially avoid or delay surgery with acute symptoms.

8-0592 16:09

A randomised prospective study to evaluate the efficacy of tract
embolisation in reducing post-procedural pain following biliary intervention
H.E O'Dwyer, S.M. Lyon, M.E Given, M.J. Lee; Dublin/IE

Purpose: To determine the eff icacy of percutaneous tract embolisation following
bil iary intervention.
Materials and Methods: Twenty- eight patients (M:F =13:15, age range 26-88
years) undergoing percutaneous biliary drainage were randomized into tract or
non-tract embolisation groups. Fifteen were randomiz ed to the embolisation group
and thirteen to the non-embolisation group. The embo lisati on group had a 9F
peel-away sheath used for biliary stenti ng. The peel-away sheath was removed
and tract embo lisa tion was performed with a mixture of Histoacry l and Lipiod ol
under fluoroscopy. All patients recorded their post-procedure discomfort using a
visual analogue score (VAS) the following day. Complications, analg esia requ ire
ments and duration of cat heter inse rtion we re all recorde d.
Results: Mean transhe patic cathe ter duration in the ernbolisation group was 8.1
days (range 1-28), with a mean VAS of 1 (range 1-2). One patient within this
group required post-procedural analgesia (oral paracetam ol). One patient devel 
oped post-procedural sepsis.The non-embo lisation group had a mean transhe
patic catheter duration of 4.7 days (range 1-14) and a mean VAS of 4 (range 1-8).
Five patients requi red paraenteral opiates and two requ ired oral paracetamol for
post-procedural pa in management.There were no complications in this group.

8-0593 16:18

T-shaped stent placement in malignant hilar obstructions using a newly
designed stent
C.-W. Kim' , O.-H. Park' , J.-H. Won'; 'BusanlKR , 2Suwon/KR

Purpose: To evaluate the techn ical and cl inical efficacy of T-shaped stent place
me nt in the management of malignant hila r obst ructions usin g a newly desig ned
stent.
Materials and Methods: Between Janu ary 2001 and Ju ly 200 2,57 patien ts with
malignant hilar obstruction were trea ted with percutaneous transhepati c place
ment of two self-expandable metali c endoprostheses in a T-configuration . The
patients rang ed in age from 46 to 85 years old and included 37 males and 20
females.
The cause of the hilar obstructions in these patients included cholangiocarcino
rna (n =38), gallbladder carcinoma (n = 7), pancreatic carcinoma (n =6), periam
pull ary carcinoma (n = 1) and metastatic carcinoma (n = 5). The types of hilar
ob structions, accordi ng to Bismuth were: I (n =2), II (n =30) , 111 (n =18, lila = 15
& IIIb = 3) and IV (n = 7).
Results : Stent placem ent with two endoprostheses was successful in all pa
tients. Follow-up cholangiograms on the thi rd day afte r stent placeme nt showe d
that the system was adequa tely decompressed in all cases.The re were no major
complications directly related to the stent insertion. No patient died of co mplica
tion s directly rela ted to the procedure.The mea n survival and stent pate ncy time
was 196.5 days (range: 7-472 days) and 172.3 days (range : 7-35 1 days), respec
tively.
Conclusion: T-shaped sten t placement with a newly developed biliary T-stent is
simple, safe and reliable in ach ieving bilat era l internal bile drainage in patients
with malignant hilar obstruction.

Conclusion: Preliminar y results suggest that embolisation of the transhepatic
trac t following percutaneous biliary intervention reduces post -proc edural pain.

Purpose: Aim of our study was to evalu ate technique, com plications and the ra
peutic efficacy of percutaneous intrahepatic transplantation of PHIC in 45 diabet
ic pat ients.
Materials and Methods: After loca l anaesthesia, under ultrasono graphic and
fluoroscopic guidan ce, right portal vein puncture and catheter ization (4 F cathe
ter ) were performed. Afte r a preliminary portography, a suspen sion of about 150 ml
cont aining 300.000-800 .000 purified PHIC was injected. PHIC therapeutic effica
cy was evaluate at 1 month , 1 and 5 years basing on insulin independence period
(rate and duration), exo genus insulin requi reme nt (EIA) and C-Peptide serum
concentratio n (CPsc) . EIA < or > 50% of pre-t ransplant dose and CPsc > 0

< 1nglml were considered sign ificant for functio ning or non functioning PHIC,
respectively.
Results: The procedur e was successful in all cases. 2 cases of hemoperitoneum
and one of right portal ve in thrombosis were conservatively treated . In a ll cases
CPsc > 1ngld l was obse rved after PHIC transplantati on: these values were
mainteined in 93%, 86% and 63% of patients atl month , 1 and 5 years, respec
tively. EIR < 50% of pre-transplant dose were 64%, 67% and 43% in the sam e
periods.The insulin independence period was achieved in 19 patients (45%) and
was prolonged for 6 months, 1, 2, 3,4 years in 14, 9, 4, 3, 1 cases, respectively.
Conclusion: In type 1 diabete s, PHIC tran splantation can be cons idered a safe
therapeut ic approach, as an alternative to pancreatic transplantat ion. In more of
50% of cases a good metabolic control was maint ained for a prolon ged period .

8-0594 16:27

Percutaneous intrahepatic transplantation of pancreatic human Islet cells
(PHIC) in type 1 diabetes:Technique, complications and therapeutic efficacy
M. Ventur ini , E. Ang eli , P. Maffi , P. Fior ina , A. Secchi , A. Del Maschi o; Milan/ IT

Endovascular treatment of visceral artery aneurysms
F. Brausewette r' , W. fu.!.!nQ' , A.J. Aschoff ' , J. Gerich ' , E.M. Merkle2,

A. Gabelmann' ; ' Ulm/DE, 2Cleveland, OH/US

8-0595 16:36

Purpose: To reviewal O-year experience with endovascular embolization of vis
ceral ar tery aneurysms.
Materia ls and Methods: Twenty-five patients (13 men ; mean age 52.1 years,
range 31-80) presented with VAAs of varyin g locations and etio logies: 10 splen ic,
3 gastroduodenal, 2 pancreaticoduodenal, 3 hep atic, 3 sup er ior mesenteric, 2
celi ac, 1 left gastric and 1 jejunoilea l. Ten patient s were asymptomatic; 7 aneu
rysms had ruptured. Transc atheter coil embolization was the treatment of choice
in all pat ients.
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Results: Coil placement was initially « 7 days) successful in 23 (92%) patients.
One superior mesenteric artery aneurysm remained perfused and recurrent bleed
ing occurred 2 days after intervention in 1 case, but repeated embolization ex
cluded the aneurysm. One patient with necrotizing pancreatitis died from sepsis
10 days after endovascular treatment and surgery (4% 30-day mortality). Long
term follow-up revealed excellent results after an average of 48.7 months (range
14-75) with only 1 recurrence after 12 months.
Conclusion: Embolotherapy is the treatment of choice in viscerai artery aneu
rysms, regardless of etiology, location or clinical presentation.

8-0596 16:45

State-of-the-art gastrostomy: PIGs challenge PEGs
H.-U. Laasch', L. Wilbraham2

, K. Bullen', A. Marriott', G.E. Gamble"
R.E. England', D.F. Martin'; 'Manchester/UK, 2preston/UK

Purpose: To assess the success and complications of a modified gastrostomy
technique (per-oral image guided gastrostomy, PIG) compared with percutane
ous endoscopic gastrostomy (PEG) and radiologically inserted gastrostomy (RIG).
Materials and Methods: 60 consecutive patients referred for gastrostomy had
20Fr. over-the-wire push-PEGs (Vygon UK) designed for endoscopic use insert
ed under fluoroscopy. IV Cefuroxime was given in all. Results were compared
with our previous multicentre trial comparing 50 PEGs and 50 RIGs. In addition
the endoscopic findings of 200 PEGs were reviewed.
Results: Technical success was 100%. There were no immediate complications.
Wound infection occurred in 2 (3.3%), a delayed haematoma in one (1.7%). Acci
dental dislodgement occurred in 1 patient (1.7%) who had recovered safe swal
lowing. No tube blocked or leaked and no replacement was required.
Compared with RIG, tube survival was significantly improved with the larger PIG
tube (p < 0.001), with similar wound infection rates. PIG was successful in 11
patients who had a previous failed attempt at PEG and 13 deemed unsuitable.
PIG had a significantly lower replacement rate than either traditional method
(p < 0.001).
Significant endoscopic abnormalities were found in 42/200 PEG patients (21%),
all related to inflammation or ulceration. Insignificant pathology was found in 8.5%.
No unexpected strictures or malignant tumours were found.
Conclusion: PIG combines advantages of both traditional methods with a higher
success and lower re-intervention rate. Endoscopy is unlikely to detect any clin
ically relevant pathology other than peptic disease but acid-suppressing therapy
should be considered for patients awaiting gastrostomy. PIG is an effective alter
native to conventional PEG.

8-0597 16:54

Metal SEMS (self expanding metal stents) for palliation of malignant
dysphagia: Single centre experience of 300 cases
VA Duddalwar, A.P. Thorpe, J.K. Hussey, N. Pollock; Aberdeen/UK

Purpose: SEMS (self expanding metal stents) are highly effective in the pallia
tion of patients with malignant dysphagia. We report our experience of 300 fluor
oscopically guided stent placements at one institution.
Materials and Methods: A retrospective review of esophageal stent placements
over the last five years was performed. Interventional radiologists using fluoro
scopic guidance alone placed over 300 esophageal stents in this period. Pa
tients' records were assessed for etiology and level of obstruction, technical and
clinical success of the procedure, complications, stent patency and longevity.
Results: A variety of metal SEMS were used for the procedure. This reflects the
continuing development of stents due to various technical advances in stent
manufacturing. Data is still being analyzed and will be available for presentation
shortly. We also discuss complications such as migration (n=12), stent fracture
(n=3) and stent occlusion. There were 6 esophageal perforations successfully
treated by stent placement. A discussion of factors contributing to migration such
as covered stents, adjuvant radiotherapy and chemotherapy that shrinks the tu
mour follows. The further radiologic management of these complications is also
presented.
Conclusion: Esophageal obstruction due to malignant lesions is successfully
treated by fluoroscopically guided SEMS placement. In our experience, this is a
safe procedure with a high degree of clinical and technical success.

8-0598 17:03

Balloon dilatation in patients with pyloric dysfunction following gastric pull
up
M. Hamady', A.A. Hatzidakis", R. Mason', T. Sabharwal', A. Adam';
'London/UK,2/raklion/GR

Purpose: Pyloric dysfunction occurs in approximately 40% of patients with gas
tric pull-up following esophagectomy. The aim of this study was to evaluate the
efficacy of fluoroscopically-guided balloon dilatation in such patients.
Materials and Methods: Fifteen patients (13 men and 2 women, aged 30-72
years, median 58) were studied between 1998-2002. Eleven had dysphagia and
four had experienced vomiting, caused by pyloric dysfunction following esophagec
tomy and gastric pull-up (13 transhiatal and 2 left thoraco-abdominal). Thirteen
patients had had previous endoscopic balloon dilatation (four with 15 mm bal
loons and nine with 18 mm balloons) but had experienced recurrence of symp
toms within 2 to 7 months. All patients underwent fluoroscopically guided
esophageal dilatation using hand-inflation under sedation and local anesthesia
using 20-30 mm balloons. They were followed up for 3 to 24 months.
Results: All procedures were tolerated well. Contrast esophagography after the
procedure did not reveal any esophageal perforation. Dysphagia and vomiting
were relieved in all patients but five experienced early recurrence of symptoms
and were managed successfully by insertion of metallic stents across the py
lorus.
Conclusion: Fluoroscopically guided balloon dilatation of the pylorus for patients
with pyloric dysfunction following oesophagectomy and gastric pull-up is a safe
and effective method of relieving gastric outflow obstruction. However, subse
quent stenting will be required in approximately 33% of patients.

8-0599 17:12

Palliation of anastomotic obstruction in recurrent gastric carcinoma using
covered metallic stents: Clinical results in 25 patients
J. Jeong. J. Han, H. Choi, Y. Kim, S. Kim, K. Lee, B. Choi; Seou//KR

Purpose: To investigate the technical feasibility and the clinical effectiveness of
placing covered self-expandable metallic stents in the treatment of anastomotic
obstruction in recurrent gastric carcinoma.
Materials and Methods: With fluoroscopic guidance, covered stents were placed
in 25 patients with recurrent gastric carcinoma for palliation of obstruction at anas
tomotic sites (14 gastrojejunostomy, 11 esophagojejunostomy). All patients had
severe nausea and recurrent vomiting before the stent placement.
Results: Stent placement was technically successful in 24 patients (96%). After
stent placement, symptoms improved in all 24 patients. During the follow-up of 2
65 (mean, 13.7) weeks, stent migration occurred in one patient 16 days after the
procedure. He required percutaneous catheter drainage due to abscess forma
tion following esophagojejunostomy rupture during a second stent placement.
Stricture recurred in four patients because of tumor overgrowth 10-55 weeks af
ter the procedure, all underwent coaxial placement of a second stent with good
clinical results.
Conclusion: Placement of covered expandable metallic stents seems to be tech
nically feasible and effective for palliation of anastomotic obstruction in recurrent
gastric carcinoma. This procedure can be considered as the primary method for
palliation in these patients.

8-0600 17:21

Use of tPA to improve drainage of complex fluid collections
G. lussich, A.C. Roberts, S.C. Rose, T.B. Kinney, G. Rivera, K. Valji;
San Diego, GAlUS

Purpose: intracavitary administration of tPA has been shown to be effective and
safe in the treatment of complicated fluid collections. We investigated the hypoth
esis that tPA is effective through the lysis of adhesions.
Materials and Methods: 12 consecutive patients, aged 24 to 77, with complicat
ed, abdominal or pelvic fluid collections, underwent percutaneous drainage with
a standard interventional catheter (Dawson-Mueller, pigtail, multipurpose cathe
ter). Ultrasound (US) and CTwere the principal imaging techniques for diagnosis
and follow-up. Following this conventional drainage, 2 mg of tPA (usually diluted
in a syringe of 10cc normal saline) was administered through the catheter. Re
sponse was assessed by clinical outcome, fluid drainage, and imaging (US/CT)
improvement.
Results: US and CT improvement was noted in all 12 (100%) patients, in many
cases, ultrasound demonstrated a multiseptated appearance, which largely re
solved following the administration of tPA. 4 patients (33%) presented malignant
fluid collections and 8 (67%) presented infected fluid collections. 11 patients (92%)
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tolerated the instillation of tPA wel1.1 (8%) subject required sedation with Fenta
nyl and Versed for transient (10 minutes) pain. There were no hemorrhagic or
allergic complications.
Conclusion: This series suggests tPA may be useful in the drainage of rnultisep
tated fluid collections through the lysis of adhesions. This treatment is simple,
effective, minimally invasive and without local or systemic complications.

8-0602 16:09

Evaluation of tumor microenviroment using MR perfusion, volume
calculation, 18F-FDG-PETand polarographic intratumoral measurement of
p02tension
1. Kittner, V. Hietschold, S. Appold, B. Beuthien-Baumann, M. Baumann,
M. Laniado; Dresden/DE

Purpose: To determine the prognostic value of MRI-perfusion, tumor volume, 18
F-FDG-PET and the invasive p02 in patients with non-resectable head-and-neck
cancer undergoing combined radio-chemotherapy.
Materials and Methods: 20 patients were prospectively included. MRI (1.5 T,
Magnetom Vision, Siemens, Germany) was performed at baseline, after 25 Gy
and 50 Gy and at three months with follow-up intervals up to two years. Signal
loss was calculated from a T1- and T2'-weighted double echo sequence (FLASH)
after iv injection of 0.2 mmollkg b.w. gadolinium-DTPA (Schering, Germany).
Results:TIV was in a range from 14-220 cm-. Standard uptake value (SUV) eval
uated by PET showed a mean of 9,7. Intratumoral p02 tension showed wide
variability (range 0.1-33,1 mmHg) the hypoxic fraction < 5 mmHg) was 39%. At
baseline MRI, signal loss during bolus passage was 57% and decreased to 44%
after 50 Gy. T2'-signal loss after 50 Gy showed a close correlation (R2=0.884)
with the TIV reduction. There was no or only a poor correlation between p02 and
tumor regression after 50 Gy and between the SUV and T2' orTTV reduction.
Conclusion: Highly vascularized tumors showed a better regression than poorly
vascularized tumors. In contrast, intratumoral p02 did not correlate with regres-

8-0601 16:00

Improved imaging of laryngeal tumors: Magnetic resonance imaging with
parallel acquisition technique (PPI MRI) and 16 row multidetector CT
(MDCT)
W.H. Flatz', L. Jager', M. Hempel', S. Srlvastav", S.O. Schonberg"
M.F. Reiser'; 'Munich/DE, 2NewOrleans, LA/US

Purpose: The aim of our study was to compare tumor detection and delineation
of laryngeal tumors using parallel magnetic resonance imaging (MRI) acquisition
methods (PPI) using GRAPPA reconstruction algorithm and 16 row multislice
computed tomography (MDCT).
Materials and Methods: We examined prospectively 26 patients SUffering from
suspected laryngeal carcinoma. Axial CT images were acquired at rest and dur
ing i-phonation using a 16 row MDCT. Axial and coronal reconstructed images
with 1 mm slice thinckness were calculated. T1- and T2-weighted images using
Gd-DTPA were acquired at a matrix of 512x512 and 3.5 mm slice thickness us
ing parallel MRI with GRAPPA reconstruction algorithm, an implementation of
the VD-AUTO-SMASH approach. Two radiologists performed the image reading
blinded to the examination modality. Image reading results were compared with
the histopathological findings. For statistical analysis Wilcoxon signed rank test,
Fisher exact test and Kappa test were applied.
Results: The statistical evaluation of image reading shows significantly higher
detection rates of laryngeal carcinoma using parallel MRI with GRAPPA recon
struction algorithm than with 16 row MDC1. Additionally significantly better tumor
delineation can be visualized using parallel MRI.
Conclusion: Imaging of suspected larygeal carcinoma using parallel MRI with
GRAPPA reconstruction algorithm shows significantly increased tumor visibility
than with 16 row MDCT. We therefore suggest that parallel MRI acquisition tech
nique using GRAPPA reconstruction algorithm should be first performed when
laryngeal carcinoma is suspected.

sion, The different methods used in this study did not, or only poorly, correlate,
suggesting that they measure different aspects of the tumor micromilieu. The
prognostic value of these methods, or of their combination, for local tumor control
can only be determined after longer follow-up periods andlor with a larger number
of patients.

8-0604 16:27

CT-determined perfusion rate of head and neck squamous cell carcinoma
as local outcome predictor after definitive radiotherapy
R. Hermans, M.R. Meijerink, A. Rijnders, C. Weltens, W. Van den Bogaert;
Leuven/BE

8-0603 16:18

Infiltration of the muscular pharyngeal wall by neoplasms of the
oropharynx/oral cavity: Its significance in predicting patient's survival
D. Farina, P. Pellegri, R. Maroldi; Brescia/IT

Purpose: To assess the role of MR in the detection of pharyngeal muscular wall
infiltration by neoplasms arising from the oropharynx/oral cavity.
Materials and Methods: Pretreatment MR examinations of 33 patients affected
by malignant tumours arising from the oropharynx/oral cavity were prospectively
obtained in order to assess the infiltration of the constrictor or of the stylopharyn
geal muscles; 21/33 of patients underwent surgery, 12/33 received non-surgical
therapy. In the subgroup of surgically treated patients, MR findings were matched
with histologic examination of the specimen. The impact of MR findings on treat
ment planning and on prognosis was analysed applying Kaplan-Meyer curve to
the whole group of patients.
Results: MR detected the infiltration of the oropharyngeal muscular wall with
sensitivity of 88.9%, a specificity of 100%, a PPV of 100%, a NPV of 92.3, and an
accuracy of 95.2%. MR findings of oropharyngeal wall infiltration showed a rele
vant impact on treatment choice as 76.5% of MR negative patients have been
considered suitable to surgery (p=0.05). Although T staging of primary lesion did
not correlate with survival, MR findings of muscular infiltration showed borderline
significant impact on survival (p=0.06).
Conclusions: MR enables detection of tumour infiltration of muscular pharyn
geal wall with a relevant specificity and NPV; this finding may influence the treat
ment planning. Its impact on prognosis is more significant than T stage.

Purpose: To investigate CT-determined tumour perfusion as predictive parame
ter of local failure in head and neck tumours treated by radiotherapy.
Materials and Methods: In 105 patients, perfusion was measured in a primary
head and neck squamous cell carcinoma using dynamic CT. A bolus of a low
osmolar non-ionic contrast agent was rapidly injected, while a dynamic acquisi
tion of image data was obtained during the first pass at the level of the largest
axial tumour surface. The perfusion in the selected tumour region of interest was
calculated by dividing the slope of the tumour-time density curve by the maximal
value in arterial density. Primary tumour volume was calculated from the CT im
ages. All patients were treated by radiotherapy with curative intent; in 15 patients
concomittant chemotherapy was administered (cisplatinum: n=6; porfiromycine:
n=9). Mean follow-up time was 2.2 years. Uni- and multivariate statistical analy
sis was performed, with local control as dependent variable and perfusion, pri
mary tumour volume, T-category, hemoglobin concentration, and radiation dose
as covariates.
Results: Stratifying the patients according to the median perfusion value
(83.5 ml/min/100g), those with the lower perfusion rate had a significantly higher
local failure rate (p < 0.05). In the multivariate analysis, perfusion rate (p=0.01)
and T-category (p=0.03) were found to be the independent predictors of local
failure.
Conclusion: CT-determined perfusion is an independent predictor of local out
come in irradiated head and neck cancer. These results confirm the hypothesis
that less well perfused tumours show a poorer local response after radiotherapy.

8-0605 16:36

The relation of CT-determined tumor parameters and local control of
oropharyngeal cancer after primary surgical treatment
M. Keberle, F. Hoppe, S. Dotzel, D. Hahn; WOrzburg/DE

Purpose: Both, the infiltration of specific anatomic structures and tumor volume
are known to have a substantial prognostic impact on local control in laryngeal
and hypopharyngeal carcinomas treated with radiation andlor surgical therapy.
In oropharyngeal carcinomas, however, the prognostic value of computed tom
ography (CT) regarding local control has not been determined in primarily oper
ated carcinomas. Therefore, the purpose of this study was to evaluate the
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prognostic impact of the extent of tumor infiltration and tumor volume in primarily
operated oropharyngeal carcinomas.
Materials and Methods: In 80 oropharyngeal SCC, tumor volumes were meas
ured by pretreatment CT, and extent of tumor infiltration was determined by post
operative patholog ic examination. All patients had clinical follow-up for recurrent
tumor at the primary site for at least 2 years after therapy. Statistical analysis
consisted of chi-square and u-tests,
Results: Local control rate was 79% (63/80). Among all evaluated anatomic struc
tures , a tendentially significant correlation with local control was found for a mid
line crossing (p=0.06).There were no correlat ions of tumor volume (p=0.19) or T
classification (p=0.60) with local control.
Conclusion: After primary surgery, oropharyngeal carcinomas with a midline
crossing have an increased risk of local recurrence. Whereas tumor volume of
oropharyngeal carcinomas only has a minor impact in this respect (which is in
contrast to laryngeal or hypopharyngeal carcinomas).

8-0606 16:45

Evaluation of computed tomography as a predictor of local control in
surgically treated hypopharyngeal squamous cell carcinoma
M. ~eQellil, F. Hoppe, S. Dotzel, D. Hahn; Wiirzburg/DE

Purpose: CT reliably evaluates hypopharyngeal squamous cell carcinomas (SCC)
regarding the infiltration of specific anatomic structures and tumor volumes which,
both, have shown to be predictors of local control in patients treated with radia
tion therapy alone. However, an association of specific infiltrated structures and/or
tumor volume with local control has not been investigated for surgical treatment.
Thus, here we determined relationships of various infiltrated anatomic structures
and tumor volume with local control In patients with hypopharyngeal SCC treated
surgically.
Material and Methods: In 45 hypopharyngeal SCC, tumor volumes were meas
ured by pretreatment CT, and extent of tumor infiltration was determined by post
operative pathologic examination . All patients had clinical follow-up for recurrent
tumor at the primary site for at least 2 years after therapy. Stat istical analysis
consisted of chi-square and u-tests.
Results: Local control rate was 84.4% (38/45) .Tumor volume significantly corre
lated with local control (p=0.004). Tumors with volumes < 16.5cc were controlled
in 92% (35/38) vs 43% (317) if>16.5cc (p=O.OOl ). Among all evaluated anatomic
structures, the only significant correlation with local control was found for a tumor
involvement of the tonsils (p=0.047).
Conclusion: The determination of tumor volumes by CT helps predict local con
trol in patients with surgically treated hypopharyngeal SCC.

8-0607 16:54

Dynamic contrast enhanced MRI in the differentiation of post-treatment
fibrosis from recurrent carcinoma of the head and neck
A. Semiz Oysu , E. Ayanoglu , N. Kodalli, C. Oysu, C. Uneri, C. Erzen;
IstanbuffTR

Purpose: To investigate the value of dynamic contrast enhanced magnetic reso
nance imaging (MRI) in the different iation of post-treatment fibrotic changes from
recurrent carcinoma of the head and neck, by comparing dynamic contrast en
hancement characteristics of the lesions.
Materials and Methods: Twenty-six patients with previously treated carcinoma
of the head and neck were studied by fat suppressed axial spin-echo T1, T2 and
contrast enhanced T1 weighted and dynamic contrast enhanced gradient-echo
Tt weighted MRI, at least 6 months after treatment by surgery and/or radiother
apy. Patients were divided into tumor positive and tumor negative groups accord
ing to the radiological and clinical follow-up and/or biopsy. Lesion and muscle
enhancement ratios, maximum enhancement ratio and maximum enhancement
rates were statisticalt y compared between two groups .
Results: Tumor positive group consisted of eleven patients, while tumor negative
group included fifteen patients. Between two groups, lesion and muscle enhance
ment ratios, maximum enhancement ratio and maximum enhancement rates were
found to be significantly different (p < 0.05).Also, lesion enhancement ratios dif
fered from that of the muscle signifi cantly, in tumor positive (p < 0.01) and tumor
negative groups (p < 0.05). No difference was detected in normal muscle en
hancement ratios between two groups (p>0.05 ).
Conclusion: Dynamic contrast enhanced MRI may be a valuable modality in the
differentiat ion of post-treatment fibrot ic changes from recurrent carcinoma of the
head and neck.

8-0608 17:03

Accuracy of STIR MRI for the detection of unknown primary tumors in the
head and neck
R.B.J. de..B2nd1' , F.A. Pameijer' , A.J.M. Balm' ; lNijmegen/NL, 2Amsterdam/NL

Purpose: Assessment of the accuracy of ShortTau Inversion Recovery (STIR) in
the detection of an occult head and neck malignancy in patients presenting with
neck node metastasis.
Materials and Methods: 22 patients, who presented with neck node metastasis
of an epithel ial tumor (confirmed by fine needle aspiration cytology) and negative
find ings at mirror examination were included . Before examination under general
anesthesia (EUA), a MRI study was performed: coronal and/or axial STIR, axial
and/or coronal T1WI with fat suppression before and after intravenously adminis
tered contrast , and axial T2WI. The MRI scans were interpreted separately by
two radiologists in two sessions , without and with STIR. During EUA, biopsies
were taken from subsites at risk for occult tumor (nasopharynx, tonsil, base of
tongue, pyriform sinus), and from suspected locations on MRI. Histological con
firmation of tumor in these biopsies was used as the golden standard .
Results: 10 out of 22 patients had biopsy proven carcinoma. For the detection of
these 10 sites, the sensitivity of the two observe rs was 20% and 50% without
STIR (PPV: 25% and 90%) respectively. With STIR, the sensitivity was 90% and
80% (PPV: 55% and 73%) respect ively.
Conclusion: In this study. STIR MRI had addit ional value in the detection of
unknown primary head and neck tumors .

8-0609 17:12

Comparison of contrast enhanced multlslice spiral CT with contrast
enhanced MRI for the evaluation of tumors of the head and neck in the
same patient
M.G. Mack, J.O. Balzer, M. Baghi, R. Knecht, K. Teichert , C. Herzog , T.J. Vagi;
Frankfurt a. Main/DE

Purpose: To compare the diagnostic potential of MSCT with contrast enhanced
MRI for the evaluation of tumors of the neck in the same patient.
Materials and Methods: 42 patients were examined using a multislice CT (SO
MATOMVolume Zoom) in axial slice orientation with a slice collimation of 4x1 mm.
MPRs were performed in 3 planes .The patients agreed to undergo an additional
contrast enhanced MRI scan on the same day (Siemens Symphony Quantum ).
MR imaging was performed using T2 and T1-weighted plain and contrast en
hanced sequences . Image quality was evaluated on a 4-point rating scale from
very good to poor. MR- and CT diagnosis was compared with surgical findings
and histopathology.
Results: In 18 patients MR images were of reduced image quality in uncoopera
tive patients due to swallowing and movement artefacts, which were obviously
less relevant on the MDCT-study. In these 18 patients CTwas superior to MRl.ln
24 cooperative patients plain and contrast enhanced MRI was superior to con
trast enhanced MSCT. Especially the prevertrebral facia, the floor of the mouth ,
the arcus palatoglossus, the aryepiglottic folds , posterior border of the pharyn
geal wall , which are very important structures for surgical planing , could be delin
eated better on MR than on CT. However, axial scanning using MSCT and
secondary coronal reconstru ctions are the best alternative in uncooperative pa
tients.
Conclusions: In cooperative patients plain and contrast enhanced MRI is supe
rior to contrast enhanced MDCTwith secondary reconstruction.Contrast enhanced
MDCT is the optimal altern ative in uncooperative patients .

8-0610 17:21

The imaging findings of early invasion of the mandible from oral squamous
cell carcinoma
A. Attard, E. Moutaftsi s, G. Lagogiann is, G. Vilos, A. Rapidis , A. Tavernaraki ;
Athens/GR

Purpose: Squamous cell carcinoma of the mandibular alveolus is the second
most common intraoral carcinoma after that of the tongue. Its surgical treatment
includes mandibular ostectomy along with ipsilateral neck dissection .
Material and Methods: In an attempt to investigate whether segmental ostecto
my of the lower jaw is always necessary to eradicate disease or whether in cer
tain instances marginal resection is equally effective in controll ing disease , we
retrospectively reviewed the results from the treatment of 86 patients with seg
mental ostectomy and 32 with peripheral ostectomy or marginal resection. The
decision of whether the patient would be treated with conservative or radical
surgical treatment was based upon the results of clinical examinations, ortho
pantomogram, CT scan, MRI scan and Scintigraphy.The preoperative radiographic
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8-0611 16:00

Clinical usefulness of multiphase MR angiography for aortic dissection
M. Golebiowski, A. Cieszanowski; Warsaw/PL

results were compared with the histopathological finding s of the resected speci
men.
Results : Margin al resection of the mandible was shown to be a method that
safeguards disease eradication whilst maintaining the cont inuity of the mandible.
The clin ical and radiographic evidence of invasion espec ially of the medullary
part of the mand ible was proven a contra indication to per ipheral ostectomy. In all
cases healing was uneventful with no intra-operative or post-operative patholog
ical fractures of the remaining mandible.
Conclusion: The combination of clinical examination , orthopantomogram , CT
and MRI scan effectively det erm ines the extend of osseous invasion thus allow
ing a more conservative approach, namely marginal mandibulectomy.

Purpose: Assessment of mult iphase MRA in evaluation of aortic disse ct ion.
Material and Methods: 29 pat ients suspected of having aortic dissection under
went investigat ion.The examina tion included axial T2 TSE sequen ce and triphase
MRA sequenc e in the parasagital plane perp end icular to the dissection . Acqu isi
tion time of single phase of MRA examination was 7- 9 s (TR =5 ms,TE =1,6 ms,
164 x 512 matri x, FOV= 270-300 x 480). Immediately after MRA axial FSMPGRE
sequ ence cover ing the whole aor ta was perfo rmed. Evaluation included identifi 
cation of dissection, determination of its type and distal extent, assessment of
true and false lumens and arteries originating from each lumen . Results of MRA
were verified in 22 of 29 patients by DSA (n = 13) and CT (n = 20).
Results: Of 22 analyzed pat ients, MRA correctly identifi ed aorti c dissection and
its type in 15 cases (type A = 3, type B = 12) and excluded dissection in remain
ing 7 cases. Distal extent of dissection was accurately asse ssed in 13 patients
(87%). In 12 patients (80%) MRA correctly identified all ar teries originating from
the true and false lumens. Differences in blood flow between the true and false
lumen s were visua lized on mul tiphase MRA images in 12 (80%) patien ts.
Conclusion: Multip hase MRA supplemented with T2 TSE and T1 CE FSMGRE
sequ ences enable s accurate evaluation of aort ic dissection, its type, extent and
arter ies originating from each lumen.The use of the multi phase technique ena
bled depiction of different flow velocities in the true and false lumens in the major
ity of patients with dissection .

8-0612 16:09

Nine year follow-up of type B aortic dissection: MR assessment of evolution
findings
A.V. ill<lli!.illlQ, G. Cerone, G. Gismondi, F. D'Emidio, E. Di Cesare,
C. Masciocchi; L'Aquila/IT

Purpose: The aim of our study was to evaluate the long term evolution of type B
dissecting aneurysm by mean s of MRI.
Material and Methods: One hund red and forty-four MR examinations were per
formed in 9 years during the follow-up study of 22 (14 M, 8 F) patients (age range
49-72 years) with non-surg icall y treated type B aortic dissect ion . MR evaluation
was carried with a 1.5 T unit (GE Horizon Echo speed 8.3) using standard gated
SE sequences and breath-hold contrast enhanced 3D fast SPGR sequ enc es.
Results: Four pat ients (18.18%) deceased within 4 years of diagnosis. Twelve
(54.55%) cases showed size evolution of the false lumen (1 reduced , 6 increased
and 5 stable followed by increased size). True lumen caliber reduction was evi
dent in 10 (45.45%) patients . Amon g the 11 (50%) cases of parti al thrombosis of
the false lumen, 4 evolved to comple te thrombosis and 3 demonstrated a slow
thrombosis reabsorpt ion. In 5 (22.72%) cases, caudal extension of the intimal
flap was obs erved. Aortic branch involvement and origin were also evaluated.
Conclusion: Our study conf irms the effi cacy of med ical treatment and the need
for surv eillance of patients with type B aorti c dissection. The mortality rate was
low with no distinct period of progression. Patient surveillance thus plays a cru-

cial role in early diagnosis of thos e complications, which require surgical treat
ment.

8-0613 16:18

Biphaslc contrast enhanced MR angiography of aortic dissection
G.K. Schne ider ' , K. Altmeyer' , L. Graz lol i", R. Seide l' , B. Kramann ' ,
M. Kirchin ' ; ' Homburg a.d. Saar/DE, 2Brescia/lT,3Milan/ IT

Purpose: To evaluate a biphasic approach to selectively dep ict the true lumen
and branching vessels in patient s with type B aortic dissection and , subsequent
ly, to dep ict both lumens and the dissection membrane.
Methods and Materials: 17 patien ts with type B aortic dissection and unclear
finding s on other imaging modalities regarding the branching vessels were stud
ied . Gadobenate dim eglumine (Gd-BOPTA, Mult iHance) at 0.1 mmol /kg body 
weight , was used at a flow of 2 ml/s. Follow ing an unenhanced MRA sequ ence,
two contrast enhanced sequences were acquired , each timed (test bolus) for
optimal enhancement of either the true lumen or the false lumen. Both source
images and MIP projections were evaluated.
Results: Using the bipha sic app roach the true and the false lumens were suc
cessfully identified in 14 of 17 patients with clear dep iction of the branching ves
sels on MIP projections. Additionally, re-entries were iden tified easily. In two
patients, the simultaneous enhancement of the true and false lumens meant that
evaluation of branching vessels was only possibl e on source images. In one pa
tient , images were rated as non-diagnost ic due to insufficient breath-ho ld. The
relationship betwe en the true and the false lumen was demon strated correctly in
15 of 17 patients. Due to the high relaxivity of Gd-BOPTA in plasma (9.7 mrrr'a")
a dose of 0.1 mmo l/kg bodyweight was sufficient to achiev e high quality MIP
projections on CE-MRA.
Conclusion: Biphas ic CE-MRA is a useful tool for follow up of type B dissect ion
and gives important clinical information non-invasively.

8-0614 16:27

High-speed non-contrast enhanced magnetic resonance ang iography of
thoracic and abdominal vessels
P.A. Wielopolski', R.J . van Geuns', J. van den Berg' , K. Niem an' , 1. Foo' ,
P.M.T. Pattynama' , G.P. Krestin ' ; ' Rotterdam/NL, 2Baltimore, MD/US

Purpose: Todemonstrate a novel non-contrast enhanced fast sequent ial2D SSFP
magnetic resonance angiography (MRA) su itable for thoracic/abdominal vascu 
lar screening.
Methods and Materials: Sixteen volunteers and 24 patients (17 adults, 15 chil
dren) underwent2D sequentially acquired, card iac synchronized bright-blood MRA
scans in 4-6 breath -hold s of 20 slices/20 heartbeats each (or full range free
breathing) . A Siemens 1.5T Sonata and a General Electric 1.5 CVi were used
with a torso array coil over the chesVabdomen. Steady state free precession
(SSFP) readouts were employed with magne tization prepa ration schemes and
optimized for high flip imaging at TRITE = 2.6-3.5/1 .1-1.5 ms.2-3 mm 30% over
lapped sections were used. Data coll ection window was centered on mid-late
diastole (200-260 ms) and end-expiration. Curved mult i-planar reform ats and
volume rendering were employed for data analysis and quality assessment.
Results: In all subjects, the compl ete vascular anatomy stud ied was visual ized.
Nearly complete background suppression of fat and adjacent tissues to vascular
territories was possible, thus providlnq blood-only images with signal ident ical to
contrast enhanced MRA. Curved multi-planar reconstructions, in the volumes
acqui red , produ ced clea r images of the enti re left and right coronary, pulmonary,
liver and renal vascular anatomy. Phantom data demonstrated SNR of water com 
parabl e to that of Gd-DTPA doped water (T1 range 33-150 ms) with equivalent
TRITE FLASH /(SPGR ) 2D protocols. Breath-hold con sistency between volumes
compromised reconstruction image qual ity; however, any given section acqu ired
was motion artifact free despite patient breathing.
Conclusion: Sequent ially 20 SSFP MRA could replace ang iog raphic screening
of the tho racic and abdominal vascul ar systems,

8-0615 16:36

Bolus-triggering is not superior to a fixed delay in multi-row detector CT
aortography
H.-P. Dinkel , J. Mattich; Berne/CH

Purpose: To evaluate differences in contrast quality betwe en fixed scan delay vs.
bolus-tr igger ing in mult i-row det ector CT ang iograp hy of the aorta (CTA) .
Methods: 109 cons ecut ive patien ts referred for CTA were random ly assign ed to
2 groups. Group B (n=53 ) underwent CTA using Bolus-triggering software; group
F (n=56) received fixed delay CTA of either 20 sec (thoraco-abdominal scan ) or
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25 sec (abdominal scan). CT was performed in 4x2 mm collimation, pitch 1.375,
0.75 sec rotation time. 2 mm reconstruction interval and slice thickness with power
injection of 150 ml of iopamidol-300 at 4 ml/sec . Blinded CT attenuati on evalua
tions were made at def ined ROls. Intraarte rial attenuation values of 200 HU or
more were considered sufficient. Both groups were compared using a two-tailed
unpaired Student's t-test.
Results: Mean vessel attenuation +-SD (range) in the aorta was 350 +-65 HU
(range 236 - 545 HU) in group F vs. 328 +-75 HU (range 190 - 452) in group B
(p=0.12); in the common iliac arter ies it was 372+-68 HU (range 153 - 510) in
group F vs. 328+-95 HU (range 172 - 566) in group B (p < 0.01); and in the com
mon femoral arteries it was 359 +-92 HU (range 179-550) in group F vs. 319 +
106 HU (range 143-630) (p < 0.05). In all but 9 cases (8%; 2 fixed delay, 7
bolus-triggered) attenuation was sufficient (> 200 HU).
Conclusion: A fixed scan delay performed significantly bettor than the bolus
triggering technique in the iliac and femoral arteries and tended to perform better
in the aorta .

8-0616 16:45

Diagnosis of aortic and supraaortic emergency with CT ang iography:
Implications of morphological findings on the choice of treatment
C.~' , T.M. Link' , A. chavan -, A.A. Morgan3, J.F. Reidy3, A.-M. Be1li3,

E.J. Rummeny ' ; 'Munich/DE, 2Hannover/DE, ' London/UK

Purpose: To retrospectively evaluate the utility of CTA for diagnosing aortic and
supraaortic emergency and determ ining their treatment.
Materials and Methods:Thirty-five patients (57-89 years, mean 68,16 female)
with aort ic or supraaortic emergency underwent CTA at four European centres.
Twelve patients had complications of previous endovascular (n=2) or surgical
aortic repair (n=10). Other causes were atherosclerosis (n=9), trauma (n=5) ,
gunshot injury (n=1), cardiac transplant (n=1), aort itis (n=3), malignancy (n=2)
and Marfan's disease (n=2). CT scans were reviewed for aort ic rupture (AR),
aortic or supraaortic fistula (AF), covered aortic perforation (CAP) with transec
tion (AT), dissection (AD), or ruptured ulcer (RAU), and rapid aortic aneurysm
expansion (RAAE).The morpholog icallindings were corre lated by DSA, surgery
or post-mortem.
Results : There were 9 AR, 5 AF (1 tracheal, 3 oesophageal, 1 duodena l), 16
CAP (4 AT, 7 AD, 5 RAU) and 5 RAAE. CTA demonstrated wall defects in 31/35
patients and was diagnostic in all cases except four AF (three diagnosed by DSA,
one at post-mortem). In 30 cases, CTAdetermined the patient management and
gave correct morphological information.One separate vertebral artery origin was
missed before aortic arch replacement. Two patients died before surgery. 32 pa
tients undorwent emergency repair (20 surgical, 12 endovascular);one was man
aged conservatively. Thoracic AF was treated by endovascular repair (n=3),
infradiaphragmatic AF by surgery (n=1).
Conclusion: CTA is valuable for diagnosing AR, CAP and RAAE, and determin
ing surgical, endovascular and conservative management. In suspected AF, CTA
should be complemented by DSA for diagnosis and possible endovascular re
pair.

8-0617 16:54

Sources of CT error in the evaluation of acute thoracic aortic injuries
M. Scaglione', M. Scialpi'. G.C. Ettorre'', S. Giovine'. G. Guidi' , G. Tortora' ,
R. Mazzeo' ; 'Naples/IT. ' Taranto/IT.' Foggia/IT

Purpose: The aim of this work is to determin e the sources of CT error in the
interpretation of acute thoracic aortic injuries (ATAI).
Materials and Methods: All trauma thoracic CTs performed at or referred to the
Cardarelli Hospital Emergency Department form 7/97 to 07/02 were reviewed for
accuracy of interpretation. All studies were re-interpretated (or re-performed) by
two experienced trauma radiologist and classi fied as false negative or false pos
itive.
Results: Of the 812 trauma thoracic CTs, 21 (2.5%) discordan ces were record
ed. 14/21 (67%) were false negatives and 7/21 (33%) false posit ives.
The three most common false negative erro rs were (1) failure to report aortic
injury, (2) an inappropriate window setting and (3) inadequate administration of iv
contrast volume or start delay.The three most common false positive errors were;
(1) misinterpreting respiratory or cardiovascular motion artifacts, (2) ductus di
verticulu m and (3) ulcerations as aortic injuries.
Conclusion: In any thoracic CT performed for trauma, the radiologist has to ex
clude a potent ial aortic injury. Appropriate technique should be performed even
in patients considered at "low risk".The diagnos is of ATAI requires awareness of
several, potentially confusing entitie s. Technical skill and radiologist's expertise
are critica l.

8-0618 17:03

Motion-free cardia-thoracic vascular imaging with a 16-slice multidetector
CT scanner: Feasibility and first clinical experience
F. Cademartiri' ·2, K. Nieman' , R.H.J.M. Raaijmakers' , N. Mollet' ,
P.J. de Feyter' , P.M.T. Pattynama'; 'Ro tterdam/NL. 2Parma/IT

Purpose: To evaluate the feasibility and optimise a retrospect ively ECG-gated
protocol for motion-fre e imaging of vascular structure of the thorax.
Methods and Materials: 30 patients with several conditions affecting the cardio
vascular system of the thorax (aortic coarctation, aort ic dissection, valve graft,
pulmonary veins, myocardial and pericardial masses, coronary arteries and by
pass), underwent MDCT (Sensation 16 - Siemens) with a 16-slice CT scanner for
diagnosis and/or follow-up.The scan protocol was: number of detectors/coll ima
tion 12/1.5 mm, 5.5 feed/rot, kVp 120, mAs 400, rotation time 420 ms, effective
slice width 2 mm, reconstruction index t mm, FOV 250 mm. 100 ml of contrast
media at 4 ml/s with a bolus tracking technique was administered.The data-set
was retrospectively ECG-gated at different time position within the cardiac cycle.
Results: Cardiovascular structures of the thorax suffered from motion artefacts
in 4 cases (3 high heart rate, 1 breathing). In dissections affecting the ascending
aorta, it was possible to study the behav iour of the dissected flap. For a thorough
evaluation of coronary arteries, collimat ion of 2 mm was a limiting factor, espe
cially for the distal segments of LAD, CX. and RCA. Valve grafts were always
displayed in their different functional condition .
Conclusion: The protocol was feasible and provided added information espe
cially at the level of ascending aorta, Limits were detected in the study of coro
nary arter ies and in the threshold heart rate.

8-0619 17:12

Optimal scanning parameters of helical CT angiography in aortic stent
grafting: In-vitro evaluation
Z. Sun, J.R. Winder, B.E. Kelly, P.K. Ellis, P.T. Kennedy, D.G. Hirst;
Ne wtownabbey/UK

Purpose: To quantify the effects of helical CT acquisition parameters on the
magnitude of three-dimensional (3D) stair-step artefacts, visualisation of renal
ostia and morphology of aortic stent graft struts observed on virtu al intravascula r
endoscopy (VIE).
Materials and Methods: A human vessel phantom of the abdominal aorta was
built with a commercial stent graft in situ. The model was housed in a perspex
contain er and filled with contrast medium.The CT attenuati on was similar to that
obtained during abdominal CT angiographic scanning. Image data were acqu ired
at collimations of 1 mm, 3 mm and 5 mm, pitch of 1.0, 1.5 and 2.0 and recon
struction intervals of 0.5 mm, 1 mm, 2 mm, 3 mm and 5 mm. Stair-step artefacts
were quantified by measuring the standard deviat ion of signal intensity on sur
faced shaded images. The influence of these artefacts on the visualisati on of
arterial ostia and stent morphology were assessed qualitatively by three radiolo
gists.
Results: Stair-step artefacts were affected by the collimation more than any of
the other parameters. Image quality of VIE images was independent of pitch va l
ues. Thinner collimation allowed for the clear detection of aort ic stent struts and
visualisation of the renal ostia with fewer artefacts assessed both objectively and
subjectively.
Conclusion:The CT scanning parameters of thin collimation and high pitch pro
duced better Image quality than that of a wide coll imation and a small pitch in the
assessment of stair-step artefacts , renal ostia, suprarenal stent struts as well as
the 3D relat ionship ot stent wire to the renal ostia.

8-0620 17:21

Segmentation of infrarenal aortic aneurysm based on spiral CT data:
A new approach using active contour models
P. Schedlbauer, E. Sorant in, H.A. Deutschmann , D. Kovacevic, M. Subasic,
S. Loncaric, B. Georgieva, H. Schblln ast, K.A. Hausegger; GraziAT

Purpose: To evaluate the precision and feasibility of infrarenal aortic aneurysm
(AAA) volumetry, exploiting active contour models for segmentation of spiral CT
data.
Material and Methods: The preoperative CT-angiographies of 25 patients suffer
ing from AAA (4 Type A, 16 Type Band 5 Type C aneurysms) were analyzed by
using an in-hou se software based on the IDL 5.4 toolbox programmed by the
authors (S.E.. D.K., M.S., S.L.). After CT scann ing of the abdomen (Somatom
Plus 4 spiral CT- Scanner), only a few slices were initialized by manual drawing,
followed by an automatic segmentation using act ive contour models (ACM). Af
terwards the operator corrected those slices in which the ACM failed to detect the
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expected AAA contour. The time required for the whole procedure was recorded
as well as the number of initialized slices. Finally the AAA volume before and
after correction were computed and compared.
Results: The segmentation including the manual corrections was performed in
an acceptable time range (min 7, max 20, mean 11.92 minutes). The number of
initialized slices was between 11% and 22.7% (mean 16.27%). The number of
the corrected slices between 0% and 20.3% (mean 10,62%). No correlation was
found between the amount of initialized slices and the amount of corrected slices
(p>0,05). There was no statistically significant difference between the AAA vol
ume based on ACM and manual correction (p < 0,05).
Conclusion: Using ACM for segmentation of spiral CT and precise volume esti
mation of AAA volume is possible within minutes. The developed software is easy
to use with only minor operator interaction. Therefore, clinical implementation of
the AAA volume determination using ACM seems to be feasible.
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8-0622 08:39

Purpose: To asses if there is a change in detecting suspicious lesions in the first
software generation (FSG) and the second software generation of Second

8-0623 08:48

Double reading by a CAD system: Experience with the second software
generation of Second 100k™systems
U.G. Aichinger, E.C. Hiemer, E. Wenkel, R. Schulz-Wendtland, W.A. Bautz;
ErlangenlDE

SS 1302
Digital mammography: Quality controls and CAD
Moderators:
E. Cassano; Milan/IT
M. Torres; Logro(IO/E8

Purpose: To impart more accurate information to BI-RADS category 4 cases,
using CAD classification.
Materials and Methods: BI-RADS category 4 cases cover an exceptionally broad
range of probability of malignancy (2% - 90%) and estimating the probability of
each abnormality is inherently imprecise. A prototype CAD device was devel
oped for classifying mammographic lesions by their likelihood of malignancy. The
CAD device digitized the mammograms (600 DPI, 12 bit) and automatically ex
tracted quantitative features characterizing the findings. A classification scheme
assigned each lesion a score on a progressive scale, based on a combination of
the extracted features. The scheme was trained on 432 lesions of proven pathol
ogy (269 masses, 163 clusters), without regard to BI-RADS categories. The score,
reflecting the likelihood of malignancy, was then tested on a different set of 177
lesions assigned category 4 by conventional interpretation (88 malignant).
Results: The percentage of malignant cases as a function of the score calculat
ed by the CAD system for each category 4 lesion, increased with the score, al
most in a linear fashion. The ROC curve describing the performance of the score
for the category 4 cases, yielded an Az value of 0.89, with a PPV of 78% for 95%
sensitivity.
Conclusions: A classification scheme based on computerized extraction of fea
tures scored mammographic lesions according to their likelihood of malignancy.
This classification by CAD imparts additional information. regarding the likeli
hood of malignancy, to BI-RADS category 4 cases and may be useful in scientif
ically sub-stratifying this broad range of cases.

8-0624 08:57

Extracting additional information from BI-RADS category 4 cases by CAD
analysis
S. Buchbinder', R. Lederman", I. Leichter", B. Novak", P. Barnberqer",
S. Fields"; 'New York, NYIU8, 2Jerusalem/IL

100k™systems (Cadx medical systems, Quebec, Canada) (SSG).
Materials and Methods: 43 mammograms with carcinomas, 46 with histologi
cally proven benign lesions and 79 with no suspicious lesions were retrospec
tively evaluated by both the FSG and SSG regarding the numbers of marks for
calcifications (Calcfvlark" and masses (MassMark™. 3 radiologists interpreted
the mammograms without and with knowledge of the CAD.
Results: The SSG created about the same number of CalcMark™but only half
as many MassMark™than the FSG. The FSG set in average more CalcMark™on
mammograms with carcinomas (1.3 CalcMark™, than on mammograms with his
tologically proven benign lesions (1.0) and on not suspicious mammograms (0.8).
The average number of MassMark™did not differ (2.5). The SSG set more mark
ers on histologically proven benign lesions (1.6 CalcMark™and 1.4 MassMark™
than on mammograms with carcinomas (1.5 CalcMark™and 1.3 Masslvlark"
The radiologists detected 63 to 70% of the carcinomas without and with the FSG,
56 to 73% without and with the SSG. The FSG found 81%, the SSG 72% of the
malignant lesions.
Conclusion: Though the CAD systems detected more carcinomas than the radi
ologists, it also set too many markers on mammograms, especially on histologi
cally proven benign lesions. The SSG set less markers in total and detected less
malignant lesions, but marked more benign lesions compared to the FSG.

8-0625 09:06

Mammograph ical and histological features of false negative CAD
performance on suspicious microcalcifications
M. Facius, A. Malich, C. Marx, D. Vogel, D. Saunar, W.A. Kaiser; Jena/DE

Purpose: To evaluate mammographical and histological characteristics of falsely
not detected malignant microcalcifications (MC) using a CAD system.
Materials and Methods: Using the internal tumor sampler (including all cancer
cases primarily detected at our institution), 143 cases of histologicallly verified
malignant MC were analyzed using the CAD system Second look (software 3.5
CADX-Medical systems, Canada). Mammograms were re-evaluated using the
CAD printout independently by two experienced radiologists. A third colleague
decided all discrepant cases.
Results: 127/143 malignant microcalcifications were correctly detected in at least
one view. 12/16 FN-MC's showed an additional correctly detected mass (MC
TP-rate 89.0%, tumor-detection 97.2%). The not detected lesions belonged to
BIRADS 3 in 10 and BIRADS 4 in 6 cases. MC's were grouped in 14/16 (87.5%),
disseminated in 2/16, polymorphic-irregular in 13/16 cases (81.3%). Configura
tion was linear in 9/16 (56.2%), rectangular in 5/16 (31.3%) and rounded in 2
cases (12.5%). Area covered by MC was < 10 mm in 13/16 (81.3%), and < 20 mm
in 2/16 cases. Histology revealed CIS in 5/16 (31.3%), IDC in 7/16 (43.8%), ILC
and ITC in 2 cases. Contrast of MC versus background was sharp and blurred
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Quality control in digital mammography:Towards automatization of the
procedures
J. Stines', A. Noel', S. Muller", G. Peter"; 'Vandoeuvre-Ies-Naney/FR, 2Bue/FR

Purpose: Quality control is an important part of quality insurance in mammogra
phy. It is as important or even more important in digital that it is in conventional.
Materials and Methods: Recently a quality control protocol for digital mammog
raphy has been developed by the French GIM group which is an informal group of
radiologists and physicists interested in technical factors related to quality in
mammography. Most of the tests of the GIM protocol are identical, or similar to
the tests as seen in film-screen mammography. Some tests are specific, espe
cially for verification of the receptor and of the viewing conditions. Initial calibra
tion of the viewing system is mandatory. The aim of this presentation is to give a
short overview of the French protocol and to develop some aspects concerning
possible automatization of some tests.
Results: A specific pattern has been developed for checking adequacy of soft
copy reading conditions (monitor and ambient light). On the image acquisition
side, a quality control phantom has been developed and tested in collaboration
with GE Medical Systems (the lOST phantom). It permits calculation of noise,
contrast, uniformity and FTM. An automatic scoring of CD-MAM phantom picture
has also been developed.
Conclusion: Some preliminary results will be presented. In digital mammogra
phy development of automatic control procedures will playa major role in the
future and make regular quality control easier.

8-0621 08:30

The European protocol for mammography screening goes digital
M.A.O. Thijssen', R. van Engen', H. Bosrnans", K. Young 3, G. Mawdsley';
'Nijmegen/NL, 2Leuven/BE, "GuiJdfordIUK, 'Toronto, ONICA

Purpose: The current edition of the "European protocol for the quality control of
the physical and technical aspects of mammography screening" (3" ed., January
2001) describes the quality standards for screen-film mammography systems.
An extension to digital mammography is necessary. We present here the progress
in developing this supplement under the auspices of EUREF, responsible for the
European guidelines and for accreditation.
Materials and Methods: European clinical physicists specialising in mammog
raphy drafted the new protocol. Support from North America came from the To
ronto group (M. J. Yaffe, Sunnybrook, ACRIN-DMIST study) and the final draft of
the AAPM taskgroup #18 on monitors was provided. Concerning QC phantoms
there was close co-operation with the European breast cancer network.
Results: The group produced a draft measurement protocol. Prototypes of phan
toms have been produced and are being tested. The protocol describes the ac
ceptance tests, routine tests and test frequencies relevant for the detection of
changes in image quality. CAD (computer aided detection) and image process
ing have not been addressed yet. The current draft will be distributed among
physicists and manufacturers by the end of 2002, to correct for system depend
ent results and to anticipate to future developments. The first version of the proto
col is scheduled to be published before July 2003.
Conclusion: Following the philosophy of the European protocol, a supplement is
being written for digital mammography. This supplement will provide standards
for image quality and system performance. It allows the user to assess the quality
apart from the OC tests of the manufacturer.
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each in 6/16 (37.5 %) . and poor in 4/16 cases (25%) . Non detected microcalcifi
cations contained of > 3 pixels in 15 cases (93.8 %) .Overall FP-rate of MC-mark
ers was O.16/image.
Conclusion: Both TP-rate and FP-rate of microcalcifications should be judged
promising. Falsely negative CAD performances mainly occur in very subtle,
grouped, linear, polymorphic microcalcifications and containing more than 3 com
partments. Sharpeness seems to be of minor importance. Further software im
provements should focus on these imaging features.

8-0626 09 :15

Computer aided detection (CAD) with screening mammography in a
university hospital setting
R.L. Birdwell, P. Bandodkar, D.M. Ikeda; Stanford, GAlUS

Purpose: To prospectively assess screening outcomes using computer aided
detection (CAD) at a university hospital.
Materials and Methods: 4089 screening mammograms collected over a 12 month
period were first interpreted by a faculty radiologist (approximately 1/2 with a
radiology resident), followed by re-evaluation of the areas marked by a CAD sys
tem (ImageChecker V2 .2, R2 Technology, Sunnyvale, CAl. The effect of CAD
input on the radiologist's: 1) recall rate, 2) biopsy recommendation rate , 3) biopsy
PPV and 4) cancer detection rate was tracked, based on pathologic correlation .
Results: Of 481 patients with 544 findings (BI-RADS 0, 4, 5) , 21% (113/544)
were recommended for biopsy. Of 104 confirmed biopsies (9 patients lost to fol
low-up were not in the CAD prompted group), 19 cancers were found , yielding a
PPV for biopsy of 18% (19/104) and a cancer detection rate of 4.6 per 1000
screens (19/4089) . The CAD prompled recalls represented 10% (57/544) of all
recalls , 8% (9/113) of the recommended biopsies and 11% (2119) of the detected
cancers. The two cancers detected with the assistance of CAD presented as
masses and were invasive ductal carcinoma.
Conclusion: In a prospective study in a university hospital, the use of CAD yield
ed a 12% (from 17 to 19) increase in detected cancers, both of which were inva
sive, non-palpable masses.

8-0627 09 :24

Evaluation of CAD with different groups 01mammographic film-reader
working within the NHS breast screening programme
P. Taylor , J. Champness, R. Given-Wilson; London/UK

Purpose: We are evaluating the impact of the R2 lmagechecker, a CAD system
for mammography. Our evaluation is unique, firstly because it involves a larger
number of film-readers than previous evaluations and secondly because the film
readers include both radiologists and appropriately trained radiographers.
Materials and Methods: We compared the performance of 30 radiologists and
15 film-reading radiographers reading 120 normals and 60 cancer cases. All film
readers read all cases, both with and without CAD prompts. All cases had known
outcomes. The cancer cases included 40 screening detected cancers and 20
interval cancers. We looked at sensitivity and specificity and found no significant
difference between radiologists and film-reading radiographers with or without
CAD. Subsequently a further test set was complied. This second test set was
designed to maximise the potential of CAD and included 40 difficult cancers,
cancers previously missed by radiologists, but which R2 was able to prompt.
Results : Analysis 01results from our lirst test set suggest that CAD lailed to have
an impact on recall decisions.The analysis of the results from our second test set
will determine whether or not this result was an artefact of the selection of cases.
Conclusion: We have carried out a substantial evaluation of CAD involving a
large number of film-readers and two test sets of cancers drawn from the UK
screening programme. Our results to date suggost that the impact 01prompts on
readers' recall decisions is substantially lower than prev ious authors had antici
pated .

8-0628 09:33

Comparison of standard reading and computer aided diagnosis (CAD) on a
proficiency test of screening mammography
S. Qal1Q' , B. Brancato' , M. Rosselli Del Turco' , G. Risso' , S. Catarzi' ,
D. Morrone' , D. Bricoto", M. Zappa' ; ' Florence/IT,2Verona/IT

Purpose: To evaluate the role of computer aided diagnosis (CAD) to improve
screening mammogram interpretation.
Materials and Methods: Six radiologists underwent a screening mammography
proficiency testfirst by conventional, then by CAD (R2 Technology) assisted read
ing . Sensitivity and recall rate at conventional and CAD reading were compared.

Independent conventional double reading was simulated (15 pair combinations)
and compared to single CAD reading .
Results: CAD marked 31 of 32 cancers (case based sensitivity=96.8%). On a
film and lesion basis , CAD identified 31 of 32 (96.8 %) malignant calcifications
and 29 0142 (69.0%) malignant opacities, the only cancer not identified by CAD
being depicted as an isolated opacity. CAD marked 348 areas (153 mlcrocalcifi
cations and 195 opacities) in 88 of 108 non cancer cases, with a cas e-based
specilicityof 18.5 % (20/108). Considering all six readings, cancer was identified
in 164 or 169 of 192 readings (85.4 vs. 88.0%, c2 0.36, df=l, p=0.54) and recalls
of non-cancer cases were 100 or 129 of 648 readings (15.4 vs. 19.9%, e24.15 ,
df=1, p=0 .04) at conventional or CAD reading respectively. CAD reading (aver
age of 6 readings) was slightly, non-s ignificantly less sensitive (sensitivity 88 .0
vs. 92 .5%, c2 2.89, dle l , p=0.08), but significantly more specific (recall rate 19,9
vs . 26.2%, c2 9.87, df=l, p=O.OOl) as compared to simulated independent dou
ble reading (average of 15 combinations).
Conclusion: CAD seems to improve conventional reading sensitivity while re
ducing specificity, both effects being 01 limited size. CAD reading did not prove a
convenient alternative to conventional double reading.

8-0629 09:42

Computer aided detection of breast calcifications and evaluation of their
morphometrical and fractal features
F. Grizzi ', C. Russo', B. Franceschini' , A. Di Maggio' , N. Dioguardi ',
P. Muzzio' ; 'Milan/IT,' Padoail T

Purpose: The aim of the present study was to introduce a new computer aided
method that enabled the completely automatic detection 01calcifications and their
related morphometrical and fractal properties in digitised mammograms.
Materials and Methods: Twenty standard mammograms were used as proto
types, in order to evaluate the presence 01calcifications and their automatic de
tection.The lollowing morphometrieal and Iractal parameters were calculated: a.
the number of calcifications, b. the area surface covered by each calcification and
the sum 01 the entire set, c. the outline per imeter of each calcification and the
sum 01the entire set , d. the index of roundness 01each calcification; e. the fractal
dimension 01the calcifications distribution pattern and I. the heterogeneity 01the
parenchyma adjacent to each calcification versus that in the periphery.
Results: The method proposed in this study has been proven to be reliable, ob
jective and rapid in execution . Morphometrical and fractal analysis can be used
as useful tools to compare numerical index with epidemiological or other clin ical
data of the patients.
Conclusion: The developed image-analysis system gives different information
about characteristic features of the calcification detected in standardized mam
mograms. Its implementation in the routine diagnostic system could be of help
not only in the objective and easy detection of small entities, but also to better
understand lundamental physical properties and their correlated clinical features.

8-0630 09:51

Results of application of digital holographic recognition to nodule detection
in mammograms
E. Gomez-Gonzalez' , A. Cano-Rodriquez", R. Coronado-Santos' , M. Vera
Valencia', J . Gonzalez-Aranda' , E. de Leon-Cardenas': 'Seville/ES, 2RondaiES

Purpose: Present results 01application of digital holographic recognition to de
tection of nodules in mammograms.
Materials and Methods: A sample set of 200 digitized mammograms from the
"Mammographic Image Analysis Society" dig ital database was analyzed by ap
plicat ion 01"digital holographic recognition" .Sets of 5 to 10 sample nodules (round 
ed , spiculated and diffuse) were defined as "patte rn references". The degree 01
coincidence of each database image with these references was then evaluated
and quantified using holographic recognition . Results of location of nodules were
compared to database and evaluation by an expert radio logist.
Results: Preliminary results, 01 currently on-going analysis, show a very high
degree 01sensitivity 01this holographic system (95 .5%) , depending on the type
01mammogram (dense , glandular or fatty) .Specificity values are also high (85 .0%)
with an average of 2 false positives per case and an average of 0.3 false nega
tives per case.
Conclusion: Sensitivity and specificity of the system depend mainly on the type
of mammogram under analysis and on the employed reference nodules. Results
are promising and aim at an useful tool for computer aided second reading and
screening programs.
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8-0633 08:48

Purpose: To compare low-dose multislice CT Angiography (MSCTA) with DSA in
evaluating patients with peripheral arterial disease.

Effect of iodine concentration on diagnostic value of multislice CT of
abdominal aorta and splanchnic arteries
E. SQuiliaci. A. Nisini, M. Tomassini, M. Carlani, E. Fanucci. G. Simonetti;
Rome/IT

Low dose multislice CT angiography vs DSA in the evaluation of patients
with peripheral arterial disease:Technique and results
F. Venditti, C. Catalano. M. Francone, M. Danti, F. Fraioli, A. Napoli.
R. Passariello; Rome/IT

Purpose: To calculate aorta-popliteal bolus transit-times in patients with periph
eral arterial occlusive disease (PAOD) and to determine if disease severity can
be utilized to predict optimal table speeds for peripheral CT angiography (CTA).
Materials and Methods: Twenty patients with PAOD referred for peripheral CTA
were categorized into Fontaine lib (n=12) and Fontaine 1I1/1V (n=8) groups. In all
patients. a 16 ml test-bolus of contrast medium was injected and time-attenua
tion curves were generated from dynamic acquisitions obtained at the level of the
abdominal aorta. A second 16 ml test-bolus and dynamic acquisitions were ob
tained at the level of the popliteal artery. Aorto-popliteal bolus transit-times were
calculated by subtracting the individual popliteal peak enhancement times from
the aortic peak enhancement time. Aorto-popliteal transit speed (mm/s) was cal
culated for all limbs and compared between clinical stage groups in symptomatic
legs.
Results: Aorto-popliteal bolus transit-times ranged from 4 s to 24 s (median: 8 s;
95% central range: 4 s - 18 s) in all limbs. which correspond to bolus transit speeds
of 177 mm/s to 29 mm/s. In 18 symptomatic limbs with PAOD lib, the aorto-pop
liteal bolus transit speeds were 76 ± 36 mm/s (mean ± SD) versus 82 ± 39 mm/s
in 9 limbs with PAOD 1I1/1V (p=0.56).
Conclusion: Complete opacification of the peripheral arterial tree may require
up to 30 s in patients with PAOD.Clinical stage of disease has no predictive value
for selecting an optimal table speed. Table speeds greater than 30 mm/s there
fore increase the likelihood of "outrunninq'' the bolus in patients with PAOD.

8-0635 09:06

Comprehensive assessment of peripheral arteries using multi-path curved
planar reformation of CTA datasets
A. Koechl. A. Kanitsar, F. Lomoschitz, E. Groeller, D. Fleischmann; Vienna/AT

Method and materials: Sixty patients with peripheral arterial disease, divided
into three groups of 20. underwent MSCT. The MSCTA scanning protocol was;
collimation 4 x 2.5 mm, thickness 3 mm, gantry rotation time 0.5 sec, kV 120.
delay time 28 seconds. The only variable among the three groups was mAs, re
spectively 130. 100 and 80, with a resultant CTDlw of 13.2.10 and 7.9 mGy. All
patients underwent DSA within 72 hours from CTA.The volume of contrast media
(0.7 gl/kg of iomeprol400 mgl/ml). injected at 3.8 ml/sec, was flushed with 30 ml
of saline. A 3D real time interaction approach on a dedicated workstation was
performed in all cases. utilizing different reconstructions algorithms. Image quality
and degree of stenosis were independently evaluated by 3 blinded readers.
Results: Regarding image quality. no significant difference was found between
the three protocols. Slight artefacts related to beam hardening were present at
the pelvis with the lower mAs protocol without impairment of diagnostic quality.
Interobserver agreement was substantial to almost perfect in all cases. The sen
sitivity. specificity and accuracy were 96. 93 and 94%. independent of the mAs
value.
Conclusions: Low-dose MSCTA provides qualitatively acceptable images. It also
appears accurate in the assessment of patients with peripheral arterial disease
with results comparable to higher dose protocols. Image noise on native lowest
dose protocol can be reduced or eliminated by thickening MIP or MPR images.

Purpose: To assess the diagnostic efficiency of multi-path curved planar refor
mations (mpCPR). a new image post-processing technique for peripheral CT
angiography.
Methods and Materials: Five patients with peripheral arterial occlusive disease
underwent lower extremity CT angiography (3 mm section thickness. 1 mm re
construction interval). mpCPRs were generated by semi-automated vessel-track
ing through the peripheral arterial tree (one aortic start point. six peripheral end
points) and the subsequent automated generation of 21 composite views (over a
180 0 range). which simultaneously display curved planar reformations through
each of the multiple paths. respectively. For comparison. 21 MIP images were
also generated. For each vascular segment (aorta. iliac, femora-poplitei, crural).
the assessability of the flow lumen was determined by two readers in consensus.
and compared to the visibility of the flow lumen in MIP images.
Results: The generation of mpCPRs required 5 to 15 minutes of user interaction.
Multi-path CPRs displayed unobstructed views of the wall and flow-channels of
the aorta. the iliac, and the femoro-popliteal arteries. Despite the crural arteries
being partially obscured in extreme viewing angles, the flow lumen was always
assessable in mpCPR series. The flow channel could not be reliably assessed

8-0634 08:57

Aorto-popliteal bolus transit times in peripheral CT angiography: Can fast
acquisitions outrun the bolus?
D. Fleischmann, A. Koehl, F. Lomoschitz, I. Katzler; Vienna/AT
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eTA of peripheral arteries
Moderators:
D. Fleischmann; Stanford, CAiUS
R. Passariello; Rome/IT

Purpose: To determine the optimal iodine concentration of a non-ionic contrast
media in multislice helical CT (MCT) of abdominal aorta.
Material and Methods: A prospective parallel-group randomized study of the
abdominal aorta was performed with MCT (GE Lightspeed) in 20 patients. Non
ionic contrast media was injected at 4 ml/sec with an iodine concentration of
300 mg/ml (130 ml) and of 370 mg/ml (100 ml). Contribution olthe contrast me
dia to the image quality (scores: 1=poor, 2=moderate. 3=good. 4=excellent) and
diagnostic value (scores: 1=insufficient. 10=excellent). were assessed by two
blinded readers both on axial images and 3D angiograms at the level of celiac
trunk. SMA, renal and iliac arteries.
Results: Contribution of the contrast media to the diagnostic value was signifi
cantly better for the concentration of 370 than 300 mgl/ml (score 164 vs 123
P < 0.01). The concentration of 370 mg/ml resulted in a significantly better image
quality (score 81 vs 62 P < 0.01) both on axial images and 3D angiograms.
Conclusion: In our experience the diagnostic value of the iodine concentration
of 370 mg/ml was significantly higher than 300 mg/ml with a better image quality
in MCT of abdominal aorta in 89% of cases.

8-0632 08:39

Multi-slice computed tomography (MSCT) of the peripheral arteries: Clinical
evaluation of a high concentration contrast medium (400 mgVml)
L. Salute'. R. Iezzi" M. Salcuni', B. Merlino', R. Abbiati", P. Taroni 2

,

L. Bonomo'; 'Chieti/IT, 2Milan/IT

Objective: Previous studies have suggested a potential benefit of using high
concentration contrast agents for MSCT studies. We performed a parallel group
study to assess the effect of CM iodine concentration on vascular enhancement
in peripheral MSCT.
Material and Methods: Forty patients were prospectively assigned to one of two
CM injection protocols, each involving 36 g of iodine: Group A (n=21) received
120 ml iomeprol-300 at 3 ml/sec followed by 40 ml saline; Group B (n=19) re
ceived 90 ml iomeprol-400 at 3 ml/sec followed by 40 ml saline. Scan delay was
individualized (threshold: 100 HU in abdominal aorta). Patients were scanned
from just above renal arteries to toes. Quantitative and qualitative assessment
was performed on axial and volume-rendered 3-D-images.
Results: Quantitative measurements showed statistically significant differences
in enhancement (HU) between the two groups in all investigated areas: Proximal
aorta (233.8 vs. 283.4. P < 0.005); distal aorta (252.1 vs, 310.5. P < 0.001); right
and left common iliac arteries (264.4 vs, 326.1 and 263.1 vs, 323.3. P < 0.005);
and right and left femoral arteries (281.5 vs. 360.0 and 275.9 vs, 360.9. p < 0.001).
A qualitative assessment performed by a clinically-experienced. on-site blinded
reader also found an advantage in enhancement with the use of iomeprol-400.
No adverse events were recorded during the study, and no patients experienced
pain at injection-site.
Conclusions: Quantitative enhancement values were significantly superior with
the use of high concentration contrast medium. in all investigated arteries, in the
evaluation of peripheral vascular disease using MSCT. Results of qualitative eval
uation supported the quantitative advantage afforded by iomeprol-400.
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with MIP image s alone in 3/10 iliac arter ies, in 4/10 femoro-popliteal arteries,
and in 8/30 crural arteries.
Conclusion: Mult i-path CPR allows a complete assessment of the peripheral
arterial tree without the need to additionally analyze the original thin-collimation
transverse images.This may substantially reduce the enormous volume of data
for image networking and archiving in the future.

8-0636 09 :15

Prelnterventional assessment and follow-up of PAOD w ith a new 16 row
multislice CT angiography (MS-CTA)
J.O. Balzer, C. Herzog , C. Seifr ied , M. Erbe, T.J. Vogl; Frankfurt a. Main /DE

Purpose: To evaluate MS-CTA with DSA and to reveal it's potentials and lirnita
tions .
Material and Methods: 41 patients with PAOD wer e examined using a MS-CT
(SOMATOM Sensation 16, Siemens, Germany). Following scan protocol was used;
500 ms rotation time , slice collimation 16xO.75 mm, increment 0.5 mm, scanning
length 120 em. 130 ml of contrast mater ial was admini stered i.v, with a flow rate
of 4 ml/s and emp loyment of bolus tracking technique. Images were reconstruct·
ed using a 3D-surface-shape renderin g program. MS-CTA results were correlat
ed with subsequ ent DSA findings. For planning of the interventional approach
both modalities were included in the review.All results were blinded and reviewed
by three expe rienced radiologists.The findings were graded as normal , stenotic
« 50%, 50-70%, and > 70%) or occlusion . Locati on and morphology of obstruc
tive material was evaluated .
Results: In 41 patients a total of 257 abno rmal arterial segments were evaluated
with MS-CTA and DSA. MS-CTA corre lated to DSA findings in 100% (occlusions),
in 98% (stenosis> 70%), 95% (stenosis 50-70%), and 91% (stenosis < 50%).
MS-CTA was super ior in the visualizat ion of the extent of vessel calcification and
morphology of obstructive material. Suggested treatment and interventional ap
proach based on the MS-CTA find ings corresponded to DSA in 96% . MS-CTA
enabled the visualization of blood flow within the trifurcat ion and the arteries of
the lower limbs with a correlation of 92%.
Conclusion: MS-CTA facilitates the plann ing of interve ntional procedures espe
cially in pat ients with severe calci fied stenos is or occlus ion. The new 16 row
multislice CT provides a more accurate assessment of peripheral vascul atu re.

8-0637 09:24

Infrarenal-aortic and lower extremity arterial disease: Diagnostic
performance of multidetector-row sp iral CT angiography
A. Napoli, C. Catalano, F. Fraioli, F. Pediconi, M. Danti, M. Francone ,
R. Passariello; Rome/IT

Purpose: To compare multidetector-row spiral computed tomography angiogra
phy (MDCTA) with catheter-based digital subtraction angiography (DSA) in eval
uation of the infra renal-aorta and lower extremity arterial system .
Materials and Methods: 50 patients with peripheral obstru ctive arterial disease
were evaluated with MDCTA and DSA. Computed tomography angiography was
performed using a mult idetecto r-row spiral scanner with 0.5 s gantry rotation time
with the following parameters; slice collimation 4x2.5 mm, slice thickness 3 mm,
slice interval 1.5 mm, feed/rotation 15 mm. A 28 seconds standard delay time
was used in all patients. In all patie nts a volume of 140 ml of iodinated contra st
agent was administered at 4 mils . Arteries depi cted on MDCTA and DSA were
separately interp reted as 23 anatomic segments. Disease classif ication included
normal arter ies, moderate disease « 50% stenosis), focal severe stenos is (> 50%
stenosis), diffuse disease and occlu sion. Three readers interpreted the images
and Cohen k statistical analysis was performed for strength of agreement. A real
time interaction approach with the 3D data was used and observers were left free
to use all possible reconstruction algor ithms.
Results: All MDCTA examinations were diagnostic without impairment due to
asymmetri c flow or venous enhancement. Substanti al to almost perfect agree
ment was achieved in most cases. At DSA, 349 diseas ed segments in a total of
1137 were found . The sensitivity, specifici ty and accuracy based on consensus
reading of MSCT angiog raphy resu lted of respectively 96, 93 and 94%.
Conclusion: MDCTA appears to be a fast and very accurate technique in the
assessment of patients with peripheral obstr uctive art erial diseas e.

8-0638 09:33

Multislice CT angiography vs DSA in peripheral artery disease
R. Iezzi, R. Cianci , M. Salcuni , L. Salute, B. Merlino, L. Bonomo; Chieti/IT

Purpose: To compare multislice CT angiography (MSCTA) with DSA in pat ients
with peripheral arterial obstructive disease.

Materials and Methods: Fort y-four pat ients with periphe ral arterial occlusive
disease were evaluated with MSCTA after bolus administration of non-ionic con
trast agent (300 mgllml, 130 ml, flow rate 3 ml/s) . DSA was the standard of refer
ence. CT parameters were ; 4x2.5 mm collimation, 15 mm table increment (pitch
6) and 1.25 reconstruction increment. Two blinded radiologists respectively re
view ed Maximum Intens ity Projec tion (MIP) and Volume Rendering Technique
(VRT) images and ax ial images for stenoses (graded as 0: 0-4 9%, 1: 50-69%,
2: 70-99%), occlu sions , aneurysms and calcifica tions, with any disagreement
resol ved by consen sus.Two differe nt radiologists reviewed DSA images by con
sensus .
Results : Scan dura tion was 38.9 :t: 2.1 s. MSCTA correlated to DSA in 1189/1584
segments (75.1%) and disag reed in 168 (10.6%). 227/1584 (14.3%) segments
were not evaluable on CTA for the presenc e of vascular cuffs and/o r calcifica
tions . In iliac and femora l tracts the correlation between MSCTA and DSA was
higher (82.8%) with fewer non-evaluable segm ents (4.4%) . For stenoses ~ 70%
sensitivity, specificity and accuracy values for MSCTA were 87 .3, 90.4 and 89.6
respectively.
Conclusions: CTA is a valid substitute to DSA in the evaluation of patients with
peripheral arterial occlusive disease and is a reasonable candidate for the role of
reference technique in these patients. High MSCTA sensit ivity to lesion detection
and characterization suggest s CT should be considered the real gold standard in
the assessment of peripheral artery obstructive disease.

8-0639 09:42

Helical CT angiography in the evaluation of lower limb peripheral arterial
occlusive disease: Comparison with digital subtraction angiography
P.P. iill.!!!'ffi!!, M.S. Gulati , S. Guleria, S. Mukhopadhyay; New Delhi/fN

Purpose: To evaluate the role of helical CT ang iography (CTA) in the evaluation
of lower limb peripheral arterial occlusive disease (PAOD) and to compare the
find ings with those at digital subtraction angiography (DSA) (gold standard).
Material and Methods: Twenty-five cons ecut ive patients, over a two year period ,
with clinically suspected PAOD, formed the study material. All patients were stud 
ied with CTA and DSA.The arte rial tree from the infrarenal abdominat aor ta up to
distal calf was studi ed by dividing them into 6 segments - aorta , common and
extern al iliac ar teries , common, superficial and profunda femor is arteries, pop
liteal artery and the leg vessels , name ly, anterior and posterior tibial and pero 
neal arteries.CTA (axial and 3 dimensional (3D) images read in separate sessions)
was compared with DSA regarding detec tion and grading of stenos es and detec
tion of reformed vessels distal to occlusi on.
Results: Sensitivity, specihcity, and accuracy of CTA (ax ial) in detect ing high
grade stenoses (> 50%) were 92.3%, 100% and 97.9% respectively while simil ar
values for CTA (3D images) were 93.8%, 100% and 98.2% respectively. For de
tection of complete occlusion , similar values for CTA (axial) were 100%, 99.1%
and 99.3% and those for CTA (3D images) were 100%, 98.8 % and 99.1 % re
spect ively. Additionally, CTA showed the dista l reformation of one popliteal and
16 leg arteri es, which could not be picked up on DSA.
Conclusions: eTA is highly sensitive, specif ic, and accura te for de tecting and
grading PAOD. It is probably better than DSA, in detecting dista l reformation,
which is very important in patien t management.

8-0640 09:51

Evaluation of peripheral arterial bypass grafts with multi-detector row CT
angiography: Comparison with duplex sonography and digital subtraction
angiography
J.K. Willmann , D. Mayer , M. Banyai, L.M. Desbiolles , B. Marincek,
D. Weishaupt; Ziirich/CH

Purpose: To assess the technical feasibility of multi-detector row CT (MDCT)
ang iography of peripheral arterial bypass grafts and to evaluat e its accuracy and
reliability for the detection of graft -related complications includ ing graft stenos is,
aneurys mal changes, and art eriovenous fistulas.
Material and Methods: MDCT angiography was perfor med in 65 consecutive
patients with 88 peripheral arterial bypass grafts. Two readers evaluated all MDCT
ang iograms with regard to image quality and the presence of bypass graft related
abnorma lities includ ing graft stenos is, aneurysmal changes, and arteriovenous
fistulas. CT attenuation values were record ed at five differe nt locations from the
inflow art ery to the outflow artery of the bypass graft. Findings were compared to
Duplex sonography and to DSA.
Results: Image quality was rated as good or excellent in 261/264 bypass seg
ments (98%). There was an excellent agreement between both readers as well
as between MDCT angiography and Duplex sonography in the detection of graft
stenos is, aneurysmal changes, as well as arte riovenous fistulae (Kappa=0.86-
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1.00). Compared to DSA, there was no statistically significant difference in sensi
tivity and specificity between MDCT angiography and Duplex sonography for both
readers for detection of hemodynamically significant bypass stenosis or occlu
sion , aneurysmal changes, or arteriovenous fistulas (p > 0.25). Mean CT attenu
ation values ranged from 232 HU in the inflow artery to 281 HU in the outflow
artery of the bypass grafl.
Conclusion: MDCT angiography is an accurate and reliable second -line tech
nique following Duplex sonography in the assessment of periphe ral arterial by
pass grafts and detection of graft-related complications including stenosis,
aneurysmal changes , and arteriovenous fistulae .

10:30 - 12:00

Abdominal Viscera (Solid Organs)

Roome

were documented and analyzed during arterial phase (ap) and
portalvenous/sinusoidal phase (sp).
Results: Hypervascular MET: ap - homogenous enhancement, sp - no enhance
ment, 3/17. Hypovascular MET: ap - rim-/no enhancement, sp - no enhancement ,
517/17. HCC: ap - homogenous enhancement , sp - slight enhancement , 6/6. Hae
mangiomas : ap - peripher-nodular enhancement, sp - fill in, 617. FNH: ap - strong ,
homogenous enhancement, sp - Iiverlike enhancement, 617. FFS: liverlike en
hancement , ap and sp, 2/2.The number of correctly diagnosed lesions increased
from 26/44 (59%) in baseline US up to 42/44 (96%) in enhanced US.
Conclusion: Combination of low MI real time imaging with SonoVue allows the
continuous examination of typical dynamic enhancement patterns of differentliv
er lesions resulting in a major improvement in characterization of these lesions .

8-0643 10:48

551401a
Characterisation of focal liver lesions
Moderators:
H. Kressel; Boston, MAlUS
S. Yarmenitis ; Iraklion/GR

8-0641 10:30

Prospective, open label mulli-eentre study comparing the accuracy of
unenhanced versus SonoVue™enhanced ultrasonography in the
characterisation offocalliver lesions
E. Leen' , D. Becker", L. Bolondi', A. Steinbach ' , H. Weskot!', F. Stacul6,

P. Ricci'; ' Glasgow/UK, ' ErlangenlDE, 3Bologna/lT, ' Vienna/AT, ' Hannover/DE.
"Trieste/IT, ' Rome/IT

Purpose: Tocompare the accuracy of unenhanced versus SonoVue™enhanced
ultrasonography (US) in the characterisation of focal liver lesions using com
bined contrast-enhanced spiral-CT, MRI or pathology/histology as reference stand
ard (RS).
Material and Methods: 127 adult patients referred for US examination of the
liver were studied with each SUbject receiving up to 3 intravenous bolus injec
lions of SonoVue™(two bolus of 2.4 ml and one bolus of 4.8 ml) for each lesion .
SonoVue™enhanced US was performed using intermittent or realtime non-line 
ar imaging according to the characteristics of the equipment available .The diag
nosis obtained with unenhanced and SonoVueT"enhanced US was matched with
the one obtained with the RS modality in terms of being benign or malignant and
its histotype .
Results: Twenty-three of 82 malignant lesions (23/82) were correctly classified
by unenhanced US, with sensitivity of 28.1% (95% C.1. 19.5%-38.6%), while
SonoVue™enhanced US correctly classified 74 of 82 lesions, with a sensitivity of
90.2% (74/82), 95% C.1. 81.9%-95.0%) . The difference was highly significant
(McNemar's test, p < 0.0001). Eighteen of 52 benign lesions (18/52) were cor
rectly class ified by unenhanced US, with a specificity of 34.6% (95% C.1. 23.1%
48.2%).With SonoVue™enhanced US, 42 of 52 lesions were correctly classified,
and specificity was 80.8% (95% C.1. 68.1%-89.2%). The difference was again
highly significant (p < 0.0001).
Conclusions: The results suggest that sonovuewennanceo US improves the
character ization of FLL compared to unenhanced US with statistically higher
sensit ivity and specificity, predominantly reducing the number of indeterminate
diagnoses .

8-0642 10:39

Characterization of focal liver lesions using "low MI realtime imaging" and
SonoVue
J . Hohmann , T. Albrecht , J . Skrok, CW. Hoffmann , K..J . Wolf; Berlin/DE

Purpose: To analyze the dynamic contrast behaviour of different focal liver le
sions using SonoVue (Bracco. Ilaly/BYK Gulden . Germany) and realtime low MI
imaging without significant bubble destruction. Additionally we examined the dif
ferences in characterization between baseline and enhanced ultrasound.
Materials and Methods: 41 patients with 44 L1sions (17 metastases (MET) ,
6 HCC, 1 CCC, 7 haemangiomas, 7 FNH, 2 FFS, 1 haematoma,3 pseudolesions)
were examined with a Sequoia, Siemens Acuson , Mountainview, USA. The re
sults were compared with histology (n=16), MRI (n=13) orCT (n=13), laus (n=2).
Basel ine US included a power-Doppler. After administration of 2.4-4.8 ml Sono
Vue examinations were done using CCI (MI 0.17-0.3) "realtime" and continously
over a period of approximately 5 min. The enhancement patterns of the lesions

Liver metastases show an homogenous arterial enhancement in
Intermittent, low MI sonography using SonoVue0
M. Krix, F. Kiessling, H. Hof, A. Karcher, S. Delorme, M. Essig; Heidelberg/DE

Purpose: The vascularization of liver metastases during the arterial phase was
assessed with intermittent sonography using low MI (mechanical index) imaging
and SonoVue®.
Material and Methods: 20 examinat ions of untreated , confirmed liver metastas
es of different primaries are presented using intermittent sonography (frame rate
4/s) and low MI imaging (CCI, Siemens-Acuson Sequoia 512) after bolus injec
tion of 2.4 ml SonoVue0. Grey scale levels of the maximal relative enhancement
and time to maximum of the lesions . and the normal liver tissue were quant ified.
Ultrasound was compared with the results of contemporary performed dual-phase
spiral CT.
Results: All metastases even of "hypovascularized" primaries like colon carcino
mas showed an early enhancement in the arterial phase which was predomi
nantly homogenous and clearly visible (about 2.3 times higher signal level
compared to normal liver tissue) . CT did not show any comparable results .
Conclusion: Extravasal contrast agents as used in CT may not be able to visual
ize short lasting but large differences of the arterial perfusion of liver metastases
compared to normal liver tissue .Thus . low-MI sonography using interm ittent im
aging provides a completely new. non-invasive information of the perfus ion in
liver lesions. The detection of its change s can monitor tumour therapy and may
allow early assessment of tumour response or relapse.

8-0644 10:57

Second generation echo contrast media correlation with multislice
computed tomography in focal liver lesions (work-In-progress)
G. QQmg, A.M. Pozzi Mucelli , A. De Candia, F.Toso, M. Vergendo,
C. Del Frate; Udine/IT

Purpose: To compare vascular pattern of focal hepatic lesions with harmon ic
ultrasonographic (US) imaging , second generation contrast agent and triphasi c
multislice-helical Computed Tomography (CT).
Materials and Methods: 30 lesions in patients with known hepatic lesions were
examined after a 2.5 ml injection of SF-6 microbubble agent (SonoVue). Tumor
vascularization was assessed with continuous , harmonic gray-scale imaging with
low mechanical index and compared with triphasic mullislice-helical CT findings .
Dynamic sonography was designed to obtain vascular-phase images (early and
late arteria l phase and venous phase) of the lesions. Multisl ice-helical CT was
performed after intravenous administration of 2 ml/kg of contrast medium at a
rate of 5 mllsec with these technical parameters: collimation 3 mm, pitch 5.5,
image thickness 5 mm, reconstruction interval 5 mm, scan time 0.5 s. Early and
late arterial phase images were obtained serially during a single breath-hold with
interscan delay of 5.0 seconds , venous phase atter a delay of 60 seconds .
Results: Low-MI continuous harmon ic imaging showed earfy arterial enhance
ment in hepatocellular carcinomas (4 lesions), early peripheral enhancement
centrally progressing in hemang iomas (16), early enhancement with multiple
vessels in radiating septa in focal nodular iperplasia (FNH) (3) and hypovascula r
pattern in metastases (7). These findings were strictly correlated with mull islice
CT patterns (p < 0.05). In the FNH echo contrast agent did not modify diagnosis
but increased diagnostic confiden ce for better visualization of scars vesse ls.
Conclusion: Second generation contrast agent is useful for characterization of
single hepatic lesions . Multislice·CT is essential in case of multiple lesions.
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8-0645 11:06

Focal liver lesion characterization: A comparison between MR imaging
(MRI) with a new bolus-injectable ret iculoendothelial contrast and dual·
phase spiral CT (SCT)
R. Ambrosini ' , A. Filippone" L. Grazioli", S. Cresp i' , L. Bonomo ' ; ' Chieti/IT,
2Brescia/IT

Purpose: To assess the accuracy of MRI with a new cont rast agen t (SH U 555 A.
Resovist ) for charac terization of hepati c lesions , in comparison with dual-phase
SCT.
Materials and Methods: Seventy -f ive patients with 103 histologically proven liv
er lesions were examined.The baseline MRI included T l w FLASH and T2 FSE
sequences. After i.v, injec tion of Resovist a T1 w FLASH dynamic study (18. 55.
120 s) and a T2w FSE stat ic study (10 minutes ) were carried out. Three radiolo 
gists independently compared dual -phase SCT (session A), unenhanced plus
dynamic enhanced MRI (session B), unenhanced plus static enhanced MRI (ses
sion C), and unenh anced plus dynam ic plus static enhanced MRI (session D).
Receiver operating characteristic (ROC) curves were used to compare the diag
nosti c performance of MRI and SCT. Diagnostic accuracy for the asse ssment of
the tumor type was also calculated.
Results: ROC analysis showed that B, C and D sessions resulted in the best
perfor mance when compared to sess ion A (p < 0.05) for benign liver lesions cha r
acterization. No sign ificant differences were found between MAl and SCT in
malignant lesions Characterization . In the assessment of tumor type , session C
and D showed a mean accuracy values higher (85% and 87%, respectively) than
session A (74%), (p > 0.05). Among malignant lesions, SCT showed a trend to
ward a super iority in the chara cterization of HCC respect to MRI (mean accuracy
of 87% vs 75%).
Conclusions: SH U 555 A-enhanced MRI is superior to SCT in characterization
of benign focal liver lesions. Otherwise, SCT showed a superiority in the cha rac
terization of HCC.

8-0646 11:15

The value of gadobenate dimegtumine: Enhanced delayed MR imaging for
evaluation of focal liver lesions
J.~, J. Lee, B. Cho i, J. Han, Y. Kim, S. Kim , S. An , H. Choi , K. Lee ;
Seou //KR

Purpose: To dete rmine the value of delay ed phase imaging (DPI) of Gd-BOPTA
enhanced-magnetic resonance (MA ) imaging for the evaluation of focal hepatic
tumors.
Materials and Method: In 41 patients with 96 focal hepat ic tumors , MR imaging
was performed before Gd-BOPTA administration, immed iately after (dynam ic
imaging) and 60 minute after bolus administration of 0.1 mmol/kg dose (delayed
imag ing) using three-dimensional gradient echo (GRE) imaging. For quantitat ive
analysis, measurements of signal-to-noise ratio (SNR) and tumor to liver con
trast -to-no ise (CNA ) ratios were performed . In addition, for qualitative analys is,
two experienced radiologists evaluated each image set for conspicuity and de
tection of the tumors and enhancement pattern of the liver masses.
Aesults: On qual itat ive analy sis, DPI showed a homogeneous enhancement of
liver parenchyma and distinctive enhancement features of focal liver lesions. HCCs
were hypo- (n=18, 64%) or iso-int ense (n=10,36%) relative to the liver parenchy
ma. Of 40 metas tases, 36 (90%) lesi ons showed a target appearance. Heman gi
oma were hypoinlense (73%) or homogeneously isointense (26%) compared to
the liver. On quant itative analysis, CNR of the meta stases on DPI was signifi 
cantly higher than on precontrast and arterial images « .05). The CNR of the
HCCs was greatest on arterial phase imaging. For the detection of the lesions,
DPI provides better detection than precontrast images (p-e .05) , but did not pro
vide additional lesion detection compared with dynami c imaging except one case
of metastases (P< .05).
Conclusions: Gd-BOPTA-enhan ced DPI showed different enhanc ing teatures of
focal hepatic tumors and therefore, may be valuable for lesion characterizat ion.

8-0647 11:24

Contrast enhanced MRI of the liver using Gadobenate Dlmeglumine and a
bolus Injectable SPIO contrast agent (SHU 555 A) In the same patient
A. Wersebe. P. Pereira, U. Decker, J . Irubenbach. M. Mueller-Schimpfle,
CD. Claus sen; Tilb ingen/DE

Purpose: To compare T1 effects and signal characterist ics of focal liver lesions
using a gadolinium and a ferumoxide based contrast agent in the same pat ient.
Materials and Methods: 25 patients (median age 53 years) with focal liver le
sions were exam ined . Gd-enhanced imaging was performed prior to SPIO-en-

hanced MRI with a mean time interval of 4 days between both MR examinations .
The sequence protocol included pre-contrast T1w -2DGRE and T2w -TSE fs se
quences, dynamic T1w-3DGAE (TR 6.33, TE 2.31, flip angle 20°, effective slice
thickness 2.5mm) after bolus application of 0.05mmol/kg Gd·BOPTA resp.
10lJmol/kg Fe and post-contrast T1 w-2DGRE fs 5 minutes afte r cont rast agent
application. Imaging was completed with T2w-TSE fs and T2*w-GAE sequences
10 to 20 minutes after bolus application. Liver and vessel enhancement was as
sessed on T1w dynamic images. Furthermore CNR values of 10 hemangiomas
and 15 colorectal metastases were calculated.
Results : Enhancement of liver parenchyma was 10 .1 /116 .7 /9 7. 1%
(25/60/100 sec) for Gd-BOPTA and 6.2125.5/22 .4% for SHU 555A . Aortal en
hancement was 6121419 /354% (Gd) and 237/168 /155 % (SPIO), portal vein en
hanc ement was 149/654 /553 % (Gd) and 184/253/245 % (SPIO) . The highest
posit ive CNR (mean 25.4) for mal ignant lesions was found with T2* w images
after app lication of SHU 555A. A signal intens ity loss was detected for hemangi
omas on SPIO enhanced T2w images (CNR 38.7 vs 26.8) compared to metas
tases (CNR 18.9 vs 20.8).
Conclusion: Signal intens ity increase in SPIO-enhanced T1w dynamic imaging
was lower compared with Gd-BOPTA enhanced dynamic imaging . Nevertheless,
SHU 555A offers the unique poss ibility to obta in T1-weighted perfusion imaging
in comb ination with T2 -weighted liver-specific imaging.

8-0648 11:33

Liver lesion detection and characterization with SPIO: Is there an additional
value for dynamicT1-w MRI?
C. Stroszczynski, G. Gaffke, S. Gretschel , I. Schl echt , R. Felix ; Berlin/DE

Purpose: Resov ist® (formerly SH U 555A) is a contrast media with T1- and T2
effects .Aim of this study was to determine the accuracy for detection and charac 
terization of focal hepatic lesions.
Materials and Methods: 52 patients had SPIO-MRI within seven days before
surgery or CT-guided biopsy (HCC: n = 5, FNH: n= 5, liver metastases: n = 23,
normal liver: n = 12) or dynamic MRI with Gd-chelates (hemangioma : n = 7) . MR
imaging (1.5 T Symphony Quantum, Siemens, Erlangen, DE) included plain T1
w gradient-echo (GRE) images , respiratory-gated T2-w turbo -spin-echo sequenc 
es (T2-w TSE). dynamic GRE after bolus injection of SPIO (Resovist® , Schering,
Berlin , DE) and 10 min . postcontrast T2-w TSE . Sensitivity and specifi city was
calculated for plain T1-w and T2 w-images, the set of plain T1-w + plain T2-w and
enhan ced T2-w images as well as for the set of all images.
Results: Best accuracy was obta ined for the set of all images (sens. 95%,
spec .96%, plainT1fT2IenhancedT2: sens.95%, spec.92%, plain T1fT2:sens. 88%,
spec . 88 %). Dynamic T1-w MA imaging visualized the cent ripeta l enhancement
in 7/7 hemangiomas, the hyperperfusion of the rim in patients with cyst ic metas 
tases and demonstrated characteristic pallern of FNH and HCC nodules.
Conclusion: Dynamic T1-w MRI increased diagnostic accuracy of SPIO-enhanced
liver imaging because of an additional value for the characterization.

8-0649 11:42

SH U 555 A-enhanced MRI vs spiral CT: clinical Impact factor In
management of liver malignancies
R. Lencion i, D. Cioni , J. Bru ix, P. Majno , C. Bartolozzi , & Italian Study Group;
Pisa/IT

Purpose: To compare the impact of SHU555A-enhanced MAl with that of spiral
CT in the clin ical manag ement of patients with liver malignancies.
Materials and Methods: A series of 184 patients with known or suspected liver
malignancy were included in a prospective, multicenter, phase III trial. Patients
were examined with spiral CT and unenhanced plus SHU555A (Aesovist, Scher
ing)-enhanced MRI. CT and MRI were prospectively evaluated by on-site investi
gators.lnformation concerning lesion detection , characterization , and diagnostic
conf idence were colle cted by a trusted blind party and used to create maps of
liver involvement. A mult idisc iplinary panel blindly evaluated liver maps obtained
from each examination and gold standard maps based on all relevant cl inico
diagnostic and pathology findings. Experts were asked to reach a consensus on
the need of confirmatory biopsy and on the appropriate treatment choice.
Results: Conf irmatory biopsy was not cons idered essential for the clin ical man
agement in 143 of 184 patients . Needless biops ies were recommended in 36 and
18 cases, respectively, when maps obta ined from CT and MRI were evaluated.
One hundred and thirty-two patients were cons idered eligible for surgical or in
tervent ional treatments, while the remaining 52 were considered suitable for chem
otherapy or supportive care only. Incorrect indication to surgical or interventional
therap ies in patients with too advanced disease was given in 12 and 0 cases,
respectively, when maps obtained from CT and MRI were evaluated.
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Conclusion: In comparison with spiral CT, SHU555A-enhanced MRI may re
duce by 50% the number of needless biops ies and prevent incorrect indications
to surgical or interventional treatments.

8-0650 11:51

MR signal intensity changes of hepatic tumors treated with percutaneous
radio-frequency ablation
T. Gorvc ki, M. Nowakowski , M. Studn iarek, D. Zadrozny, W. Adamonis ;
Gdansk/PL

Purpose: To describe the signa l intensity changes on standard MR images of
hepatic tumors treated with radio-f requency ablation in order to find a common
pattern .
Materials and Methods: Forty patients with 96 tumors (86 metastases, 10 hepa
tocellular carcinomas) treated with radio-frequency ablation underwent MRI ex
aminati ons performed before and on the same day after procedure as well as 3
and 6 months after ablation. Prospectively observed lesions were assessed be'
tween each other and between cases according to signal intensity ratios of le
sion and background measured from regions of interest marked by two observer s.
Results: The early changes after ablat ion were most clearly observed on T2
weighted images when central hypointensity replaced primarly strong signal of
lesions in most cases. Signal intensity changes after longer periods does not
form such clear pattern.
Conclusion: Dehydrating effect of radio-frequency thermal ablation is best seen
on early T2-weighted image s and plays role of the main mechanism of lesion
structure changes, decreasing in time of observation .

10:30 • 12:00 Room E2

8-0652 10:39

MRI of the small bowel
J.~, D.W. Hommes , S.J. van Deventer, J.S. Larneris , J. Stoker ;
Amsterdam/NL

Purpose: To compare MRI of the small bowel and colon without duodena l intuba
tion (MRSSC ) with i1eoscopy (IS) in determining disease activity in pat ients with
Crohn's disease (CD) related symptoms.
Materials and Methods: From February to August 2002 pat ients with clinical
suspicion of CO or exacerbation of CD were included . At IS locati on, sever ity of
inflammation, CD endoscopic index of sever ity (CDEIS) and overall grading of
severity were scored. MRSSC was performed within two weeks before or after
IS.
MRSSC at 1.5T included Haste and True-FISP.After intravenous gadolinium fat
suppressed T1-weighted GRE scans were performed. Patient experiences at IS
and MRSSC were determined. All images were blindly analyzed for location and
overall grading. Exact correlation or one level of difference in grading were con
sidered appropriate.
Results: Until now 18 patients have been included. Six patients showed no activ
ity of CD at IS, 2 mild, 6 moderate and 4 severe activity. In all patients image
quality was sufficient. In 15 patients there was an exact correlation (11) or one
level of difference (4) in agreement between MRSSC and IS. In three patients
severity of CD was scored 2 levels different.
In 5 patients intubat ion of the term inal ileum was not poss ible at IS. At MRSSC in
4 of these patients a stenos is of the terminal ileum was seen. CDEIS and MRS
BC correlated in 67 of 83 bowel segme nts. All patients prefer red MRSSC .
Conclusion: MRSSC seems a promising and patient friendly examinat ion tech
nique to determine the disease activity of CD.

GITract

551401b
New concepts in bowel imaging. Assessment of
disease activity
Modera/ors:
F.-T. Fork; Malmo/SE
p.K. Prassopoulos; Alexandroupolis/GR

8-0651 10:30

Diagnostic evaluation of stomach and small bowel magnetic resonance
imaging using CO

2
S.S. Habib, I. Joubert, M.J. Graves, D.J. Lomas ; Cambridge/UK

Aim: To evaluate whether MR diagnostic quality images of the stomach, duode
num and small bowel can be obtained using orally generated carbon dioxide
contrast.
Method: Twelve healthy volunteers (4 male, 8 female. mean age 38years) under
went two separate MRI examinations on a 1.5T system with and without 20 mg
i.v, hyoscine bromide . Multi-section breath·hold and interactive non-breath-hold
single shot RARE sequences were acqu ired through the stomach, duodenum
and small bowel for 30 minutes post ingestion of 4 sachets of Carbex and 40 mls
of citric acid . Examinations were evaluated sub jectively for diagnostic quality irn
ages of the stomach, duodenum , and the proportion of adequately visualised
jejunum and ileum.
Results : The stomach lumen and wall were demon strated clearly in all cases
irrespective of paralysing agent. The duodenal segments were adequately visu
alised as follows (With paralysis): 01 83% (92%), D2 75% (75%), D3 58% (58%),
D4 50% (42%). The proportion of small bowel visualised in each examination
was (with paralysis) : jejunum 21% (17%) . Ileum 10% (3%).
Conclusion: Carbon dioxide provided excellent delineation and diagnostic quality
images of the stomach .The duodenum was less well visualised distal to the stom
ach with the fourth part visualised in half the cases or less. Transient paralysis
did not significantly improve visual isation of any duodenal segment. Diagnostic
qual ity imaging of the jejunum and ileum was poor and appears adversely influ
enced by paralysis. Findings suggest that gaseous media may be suitable for MR
imaging of the stomach and possibly the proximal duodenum but are inadequate
for imaging the jejunum and ileum.
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8-0653 10:48

MR enteroclysis in the evaluation of the activity of Crahn's disease
G. Masselli , M.G. Brizi, A. Parrella , L. Natale, A. Vecchioli , P. Marano; Rome/IT

Aim : The purpose of this prospect ive study was to evaluate the sens ivity and
specif icity of MR enteroclysis (MRE) in assessing the act ivity of Crohn 's disease .
Materials and Methods: Fifteen patients (9 f and 6 m; age range 25-56) with
Crohn's disease but uncertain disease activity were prospectively examined us
ing MRE, performed with infus ion of methyl cellulose-water solution (1:1) via a
nasoje junal catheter. All the patients were scored using the Crahn's disease ac
tivity index (CDAI) . Coronal and axial Haste, Coronal FSE T2 Spir and 3D-GRE
sequence with fat saturation pre and post Gd-DTPA injection were performed.
Images were assessed by two radiolog ists, blindly with other tests , who reached
a consensus about the following: bowel wall thickening, signal of the wall , bowel
wall enhancement, fibrofatty proliferation. They determined the absence or pres
ence of active disease in each patient. MRE findings were correlated with endos
copy (n=12) and surgery (n=3), our gold standard.
Results: On the basis of the gold standard six patients had active disease and
nine had in active disease.
MRE had sensitivity of 100% and spec ificity of 83% in detecting active disease.
The CDAI had sensivity 86% and spec ificity of 33%.
Thickness of the wall was dep icted in 7 patients. Hyperintensity of the wall on the
FSE T2 sequence was depicted in 7 patients, enhancement of the wall was de
picted in 10, fibrofally proliferat ion in 5. A layered enhancement pattern was high
ly specific for active inflammation .
Conclusions: MRE is a very accurate tool in the assesment of the activity of
Crohn 's disease.

8-0654 10:57

Crohn's disease activity assessment with MR enteroclysis
I. Tritou, N. Papanikolaou, P. Prassopoulos, I. Grammatikakis,
M. Roussomoustakaki, N. Gourtsoyiannis; IraklionlGR

Purpose: To correlate abnormalities disclosed on MR images with Crohn's dis
ease activity.
Materials and Methods: Nineteen consecut ive patients with cronrrs disease
underwent colon endoscopy and both conventional and MR enteraclysis exami
nations . Seventeen MR imaging find ings and seven conventional enteroclysis
findings were ranked on a 4-point grading scale according to their sever ity and
correlated with Crohn's disease act ivity index (CDAI), with the value of 150 con
sidered as threshold for disease activity.
Results: Six patients had active disease in the colon according to colon endos
copy.ln the remaining 13 patients, the presence of deep ulcers (p=0.002) , small
bowel wall thickening (p=0.022) and gadolinium enhancement of mesenteric lymph



nodes (p=0.014) we re strongly correlat ed to disease activity.The product of deep
ulcers and enhancement of lymph nodes ranks was the optimum combination for
discriminat ing active from non-active disease (F test: 55.95 , p < 0.001). The ranking
of superficial Ulcers, wall enhan cemen t and "comb" sign although higher in pa
tients with active disease - didn 't reach stati stical significance (p > 0.05 ) in dis 
criminat ing active fro m non-active diseas e.
Conclusion: Abnor malities strong ly suggest ive of active cronrrs disease can be
disclosed on technica lly success ful MRI examinations and may prov ide pic torial
informat ion for local inflammatory activity.

8-0655 11;06

Quantifying the intestinal vascularity in Crohn's disease using dynamic MRI
S. Pauls , W. Kratzer, S. Schmidt, C. Mittrach , G. Adler. H.-J. Brambs,
A. Gabelmann; Ulm/DE

Purpose: Evaluation of dynamic CE MRI in patients with Crohns disease to
assess local inflammatory activity.
Material and Methods: Prospective study of 13 pat ient s with histologically prov
en Crohn 's disease. Axial and coronal slices:T1 flash 2 0 (TR 72.5/84.2 ms, TE
4.1 ms) ,T2 (TR 2730/2850 ms, TE 138 ms) , turbo-flash sequences T1 post con 
tra st med ia (CM), (Magnevist®, 0.2 ml/kg , flow 4 ml /sec ) fat saturated (TR
94.2/88.0 rns, TE 4.1 ms). In area of maximal thickening of term inal ileal wall ,
dynamic T1 seq uences were acquired every 1.5 sec post GM applicat ion for a
total dura tion of 1 min (TR 11 ms, TE 4.2 ms). MR parameters were correlated
with CDA I (Crohn disease activi ty index) and SAl (severe activity index). Con 
trast upta ke was subjectively measured by semiquantitative score and ROI eval
uation.
Results: Contrast uptake in the intest inal wall occurred after 18.5 sec (range:
3.0-28.0) , contrast upslope until plateau phase lasted for 16.1 sec (range: 8.0
50.0). Maximum contrast enhancement into the bowe l wall was 266% (105-450%)
of baseline. A significant correlation existed for maximum cont rast uptake to COAl
(r=0.59 1; p=0.033), for beginning of cont rast upslope to the during of contrast
plateau (r=0.822; p=0.001 ). and for the du ration of contrast plateau to COAl
(r=0.562 ; p=0.046). SAl was cor related signific antly to maximum thickness of
bowel wall (r=0.605; p=0 .029) and to maximum thickne ss of terminal ileal wa ll
(r=0 .624; p=0.023) .
Conclusion: Dynamic MRI enabl es the quant ificat ion of vascular ity of the bowel
wall. Larger studies are nece ssary to establish this met hod in clinical rout ine to
assess local inflammatory activity.

8-0656 11:15

Non invasive assessment of small gut motility with MRI
J.M.~, M.A. Patak, C. von Weymarn, C.L. Zoll ikofer, K.U. Wentz;
Winterthur/CH

Purpose: Validation of an ultrarapid MRI method forthe quantitative assessment
of small gut motility .Various pharmacologica l agents (hyoscine, metoclopramide)
served as a model to quantitatively explore gut motion over time .
Materials and Methods: Ten healthy volunteers prepared with a standardized
protoco l for optimal distension of the small gut (20 ml Gd-DOTA within 1000 ml
water-o.s g/kg BW Meta muci l®/4 h) were included. Gas trointestinal motion was
determined on sequ ential coronal slices in dynamic mode using a 2D GRE
seque nce(TRITE=4 .0/ 1.1 ms, FA=25°) on a 1.5T MR (Phi lips-Gyroscan). Data
acquisition was perio rmed in sequential apnea over a maximum of 20 min with a
temporal resolut ion of approximately 0.5 s. After recording baseline motility ef
fects of 40 mg of hyoscine, and in one voluntee r 10 mg metociopramide were
assessed. Analysis of cross-sectiona l diam eter was pe riorm ed on each singl e
image over one or two well depi cted and distended longitudinal bowel segments
and plotted over time.
Results : Gut motility images could be obtained in all volunteers with varying
contracti on curves. Administration of hyoscine resulted in an abrupt stop of con
tract ions characterized by an almos t stable distension in 6/10 cases. Slight rest
movement was depicted in 4/10 cases . An initial normal contraction frequency
of 1' .0/m in± 1.88 declined to 1.16/min ± 1.54 in case of hyoscine, while max imal
gut diste nsion is decreased. Prokinetic eHects of metociop ramide sho wed an in
crease in frequency and amplitude first proximally and late r on in dis tal bowel
segments.
Conclusion: Ultrarapid MRI allows to determ ine and quan tify non-invasively the
motility of the small bowel and can be used as a tool to monitor the influence of
variou s drugs on the intestines.

8-0657 11:24

Multldetector CT enteroclysls: Is there any benefit of high-resolution
imaging for multiplanar reconstructions?
S. Schmidt' , P. Schnyd er' , P. Chevalier' , F. Schne ider' , M. Ch alaron ' ,
A. Denys ' ; ' Lausanne/CH, ' Nice/FR

Purpose: To demonstrate suppl emen tary diagn osti c benefit of coronal recon
st ruct ions in various sma ll bowel diseases investigated by Mull idetector -CT-En
teroclysis (MDCTE)
Materials and Methods: 180 consecu tive patient s had been addr essed to our
departm ent for MDCTE in search of different small bowel path ologies within 31
months. After fluoroscopically guided nasojejunal intubat ion and enteral adm in
istration of 2L of 0.5% of methylcellul ose, arterial and venous acquisition of MD
CTE were performed (table speed : 15mm /rotation, pitch 6) followed by axial and
coronal reconstructions (slice thickness 2.5 mm/2 mm).
Three radiologists independently and separately evaluated the two techn iques in
blind ed fashion in search of 12 patholog ical features with four levels of diagnostic
confidence.
Results: Sixty-seven MDCTE (37.2%) demonstrated intestinal pathologies , which
were corre lated with histopathological results or patients' long -term follow-u p:
Th irty -eight (57%) inflammatory bowel diseases , eleven (17%) tumours , eight
(12%) postoperative/-actini c complications, five (7%) vascu lar and five (7%) di
verse path olog ies.The cu rrent statis tic al evaluation appears to show coro nal re
constructions being superior to axial slices for the analysis of the termina l ileum
and the accurate tocalisation of foca l path ologies , such as tumou rs and sten
oses.
Conclusion: The anatomical display of the small intestine see n on coron al re
constructions allows to follow the phys iological cour se of bowe l loops and seems
to be helpful for exact localisation of tumoral lesio ns and segme ntal stenose s.
Th e beller visualisation of the terminal ileum is par ticularly useful for Crohn's
disease.

8-0658 11:33

Virtual CT colonoscopy: lIeo-colonic anastomosis recurrence in Crohn's
disease
M. Catarinacci, R. Fior i, L. Russol illo, F. Lavianl , G. Simonelli ; Rome/IT

Purpose: To ver ify sensitivity and specificity of Virtual Colonoscopy to evaluate
the postoperative recurren ce in Crohn disease patients with i1eo-colonic anasto
mosis as an alteranative to conventional endoscopy.
Methods and Material: The study was performed from January 200 1 to Apr il
2002 on 12 patients with ileocolonic anastomosis for CD (5 males , 7 femal es,
median age 48, range 32-64 years). Conventional colonoscopy was periomed by
on e endoscopist and Virtual colonoscopy was permormed using a Multislice CT
Scan and images were examined by two radiologists and the following findings
were recorded: site and size of ileo-colonic anastomosis, lesions, ulcers , ero
sions , strictures, bowel th ickness or dilatations.
Results: Postoperative recurr ence of CD was detected by conventional colons
copy and also by Virtual Colonos copy in 11/12 of these pat ients. There were 7
true positive. 1 true negative, 0 false positive and 4 false negative (63% sen sitiv
ity, 100% spec ificity). Vir tual colonosc opy also revealed pro ximal dilatation to
ana stomosis in 6 pat ients and per ianastomotic bowel thickness in 4 out of the 12
patients showi ng endo scopic recurrence.
Conclusions: Virtual colonoscopy provided less discomfort to the patients than
co nvent ional colonoscopy. showing high specificity and good sensitivity for de
tecting the postoperative recurr ence of CD. This prel iminary study indicates that
Virtual Colonoscopy may repre sent a valid alterna tive to conventional endosco
py in patients with Crohn's disease of ileo-colonic anastomosis especially in those
not compliant or with a severe stricture at the anastomoti c sit e.

8-0659 11:42

Small bowel radiography in the video capsule enteroscopy era
F.-T. fQrIs, E. T6th , O. Ekb erg ; Malm6/SE

For two years a new, disposable and easy to swallow video capsul e (VCE) has
been available to examine the whole length of the small bowe l.
Purpose: To compare the diagnostic outcomes of rout ine enterographies (EG)
andVCE.
Materials and Method: Included were 43 patients from several hosp ita ls. The
indic ation was Crohn's disease (CD) in 14 women and 7 men. and obscu re intes
tinal bleeding (OB) in 13 women and 9 men.
Results: In four CD-patient the capsule did not pass the pylorus within 8 hours.
EG revealed nothing abnormal in 14 and CD in 3, a figure that changed to 7 CD
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after reviewing. Missed signs of CD were thickened folds in 5, increased distance
between loops in 3, aphtoid ulcers in 2 and a fistula in 1.The grade of confidence
of these lesions at review ranged from 80 - 100%.
Eight OB-patients were excluded because of incomplete studies , including 4 YCEs.
Pathology was found by VCE in 6 and by EG in two, not verified by VCE. In six
noth ing abnormal was found at either techn ique . Missed diagnoses included ac
tive bleeding , a 10 mm polyp, haemangloma, eros ions and ulcers.
Conclusion: Given VCE to be golden standard, EG signs of Crohn's disease are
still misinterpreted.The low accuracy of 0.47 increased to 0.81 at review. In eight
patients with OB subtle lesions were found that were not possible to depict on
EG. These lesions have still to be confirmed. Diagnostic improvements are still
called for to overcome the diagnostic shortcom ings of EG.

8-0660 11:51

Small bowel Crohn's disease follow-up: Enteroclysis, CT, or ultrasound?
VA :lLaJ..e..Is., D. Bartusek, M. Meehl; Brno/CZ

Purpose: In the prospective study we compare the relative merits of enterocly
sis , CT and ultrasound on follow-up of patients with small bowel Crohn's disease.
Method and Materials: We investigated repeatedly 38 patients with small bowel
Crohn's disease by ultrasound, CT and enteroclysis in our department from 1997
unt il 2001 . All the meth ods had been done dur ing one week and by different
radiologists.
Results: By enteroclysis the disease was diagnosed in 92%, by ultrasound in
93% and by CT in 73%. In a group of 20 pat ients we assessed correctly the
activity of the disease most accurately by ultrasound (in 89%). The abscess or
fistula was found in 7 pat ients by ultrasound , in 5 patient s by enteroclysis and in
8 by CT.
Conclusion: Accord ing to our findings, sensitivity of ult rasound examination of
the small bowel in patie nts with Crohn's disease is comparable with that of ente
roc lysis or CT.

8-0662 10:39

Evaluation of experimental focal cartilage lesions in bovine patellae:
Validation of multislice CT (MSCT) with micro-CT and histology regarding
the involvement of subchondral bone
J . Kemper, A. Stork, M. Aml ing , M. Pr iemel , T. Kummer, P.G.C. Begem ann ,
C.R. Haberm ann , F. Weiss , G.B. Adam : Hamburg/DE

Purpose: Valid ation of MSCT with Micro·CT and histology in the evaluation of
exp erimental focal cartilage lesions focussing the involvement of the subchon
dral bon e.
Material and Methods: 32 cartilage lesions were drilled into the art icular surface
of cadaver ic bovine pate lla e using a d iamond bur. All patellae were imaged with
a MSCT (VolumeZoom, Siemens, Germany): collimation 2xO.5 mm, 120 kV,
100 mAS, 1.5 mm slice thickness, 0.7 mm increment, 1 mm TF, 512x512 mat rix.
Iodinated contrast material (Ultrav ist 300 , Schering, Germany) and air as con
trast agents were used with all lesions . Lesions were graded by two radiologists
in a consensus reading according to the presence or absence of subcho ndral
involvement. The specimen were then scanned by Micro-CT (~CT40, Scanco
Medical, Switzerland) at an isotropic resolution of sum. SUbsequent histomor
phometry constituted the gold-standard for subchondral involvement.
Results: According to histology 10 les ions showed subchondral involvement. 22
les ions had a mean rema ining cartilage thickness of 0.46 mm (0.1-1.35 mm).
Concerning subchondral involvemen t there was perfect agreement between his
to logy and micro CT. Using air as contrast agent 9/10 subchondral lesions were
correctly identified by MSCT. One lesion was graded false -positive (0.1 mm re
maining cartilage thickne ss). All subchondral lesions were graded correctly us
ing iodinated contrast material. Four lesions were false positive, all of which had
a remain ing cartilage layer of 0.35 mm and less.
Conclusion: Micro-CT is an alternative gold -sta ndard to histology for the grad
ing of experimental cartilage lesions. MSCT using air as a co ntrast material is
accurate in determining subchondral involvement of cartilage defects. With the
use of iodinated contrast mate rial defect depth tend to be ove resti mated.

Quanlltatlon of transverse relaxation times of human articular cartilage:
Development and validation of a multi echo pulse sequence
C.~, T. Mendlik, E. Rauch , S. Faber , M.F. Reiser; Munich/DE

Purpose: To implement and to validate a multi echo (ME) pulse sequence for T2
measurements of articular cartilage on a clin ical whole-body scanner.
Materials and Methods: A ME sequence was implemented on a 1.5 Tesla whole
body imager and opt imized for short TE and anatomical resolut ion (TRITEmin=
3000/13.2ms, res. = 0.47x0.47x3 mm-, 8 echoes). Four different sequence de 
signs were tested. MEl : simple multi echo sequence .To reduce signal distorsion
from stimulated echoes, reduced slice-selection gradient strength duri ng the 1800

pulses (ME2), additio nal spoil gradients around the refocusing pulses (ME3 ) and
a comb inat ion of both (ME4) were implem ented .T2 values of selected ROls were
calculated using a monoexponential fitt ing procedure. Validation was performed
on CUS04/agaro se-gel phantoms and human patellae using spectroscopic meas
urements and single echo experiments (SEE ) with different TEs.
Results: Mean T2 values for human patellar cart ilage were 35±3 ms(SEE ).
45±5 mS(ME1), 37±4 ms(ME2 ). 28±2 ms(ME3 ) and 31±3 ms(ME4). T2 values
increasd from tide mark to surface. T2 value s obta ined without prevention of stim
ulated echoes (MEl ) were overestimated by 35% (phantom) and 29% (carti lage).
Best suppression of stimulated echoe s and most accurate T2 values were ob 
tained for ME2 and ME4 differing from SEE-T2 values by only 9%, 8% (phantom)
and 6%, 11% (cartilage).
Conclusion: Different sequence des igns lead to considerable differences in cal
culated T2 values in car tilage .This should be taken into account when compa ring
calcu lated T2 valu es between different research groups. Minimization of spuri
ous signal from stimulated echoes clearly improves the accuracy of calculated
T2 values as compared to SSE.
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Suprapatellar fat pad disease: Is it a clinical entity?
M. Sirvanci , K.A. Ganiyusufoglu , F.E. Bilen, i .o . Ulusoy, C. Duran, K. Karaman:
Istanbu lffR

Purpose: A series of 12 pat ient s with inflammatory changes in suprapatellar fat
pad of the knee is presented.
Materials and Methods: 12 patients with long standing anterior knee pa in, that
were referred to our radiology department for MR examination between May 1995
and August 2002, were included in this study, MR examinations were performed
on a 1.5 T MR unit. Post-gadolinium images were obtained in all patients.
Results: MR imaging findings for all patients revealed swollen suprapatellar fat
tissue with signal intensity changes due to edema. Prominent enhancement was
detected here on post-gadolinium fat saturated Tl-weighted images. No patho
logical signal changes were detecte d in the adjacent patella or quadri ceps ten
don in any of the pat ients. Local stero id injection therapy was tried for the last
three of the pat ients in whom the symp toms were relieved dramatically.
Conclusion: In this study, we present an inflammatory disease of the suprapa
tellar fat pad that has not been pub lished before, to the best of our knowledge.
Dramatic response to local stero id injectio n into the suprapatellar fat pad could
be a new approach for anterior knee pain thera py for selected patients. Lac k of
histopathologic evaluation is a drawback of this study.

8-0664 10:57

Indirect MR arthrography in patients with anterior cruciate ligament tears
G. Andr eisek , J. Maurer; Munich/DE

Purpose: Aim of this prospe ct ive study was to evaluate the diagnostic accuracy
of indi rect MR Arthrography (I-MRA) in pat ients with suspected anterior cruciate
ligament tears.
Methods: Sixty- three pat ients underwent conventional MR imag ing on a 1.5 T
unit. A ded icated surface coil was used. The study protocol included a sag ittal
and coronal Tl -weighted sequ ence (TR= 715 ms, TE= 20 ms) as well as a sag
ittal 3D-sequence (DESS).Twenty minutes afte r intravenous injection of Gd-DTPA,
the Tl-weighted sagittal sequence was repeated. While waiting , patients were
mov ing their knee joint (active motion ). First , two independent readers evaluated
these MRls on qualitative criterias (pathological group n=21, cantrall group n=42).
Prospectively, their results could be confirmed by arthroscopy or open surgery
as the gold standard. Then signal intensities (SI) of anatomic structures were
measured by ROI-technique. The percentage contrast- enhancement (CE ) and
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alterations in signal-noise-ratio (SNR) and contrast-noise-ratio (CNR) were cal
culated.
Results: An efficient enhancement was shown in all structures, most remarkable
in the joint cavity and ACL. After contrast media application, the SI of the cruc ial
ligaments were significantly higher (p < 0,05). Calculated SNR and CNR increased.
Sensitivity and specificity in detection of complete ACL- ruptures were 100% and
100%. In depicting part ial tears , I-MRA appears to be an accurate method , but
there were only four cases in this study.
Conclusion: I-MRA improves important signal parameters and the detect ion of
anterior crucia te ligaments tears. Partial tears need further examinat ions.

8-0665 11:06

Follow-up of collagen meniscus Implants (CMI) by using MRI
M. Mangini , M.G. Angeretti, M. Ronga, E.A. Genovese , C. Fugazzola ;
Varese/IT

Purpose: To demonstrate the evolution of the collagen meniscus implants (CMI)
by using MRI.
Material and Methods: 18 patients (28-54 age, 14 males and 4 females ) affect
ed by irrepa rable meniscal tears , were treated by CMl. The meniscal tears were
localized to the medial meniscus in 17 patients and to the lateral men iscus in 1
patient. MRI examinations were performed after 6 and 12 months since surgery.
SET1, GET2* and FSE FAT-SAT Oprr2 image s were obtained. The MRI results
were compared with clinical findings.
Results: In 18 patients MRI demon strated the normal evolution of the implants
and the results were in agreement with clinical findings. In 1 case MRI showed
the presence of alte red signal intensity of the subcondral bone in a patient with
out symptoms.
Conclusions: MRI allows to evaluate the meniscal morphology, its signal inten
sity and its integration with the native meniscal tissue. This techique seems to
have an high sensitivity to demonst rate pre-clinical alte ration in the subcondral
bone caused by altered byomechani sm.

8-0666 11:15

MR follow-up after autologous chondrocyte implantation
F. Ginolfi , F. Oi Piet1o, P. Venetucci, R. Mamone , N. Fasano, O. Rosa ,
A. Sodano ; Naples/IT

Purpose: To evaluate with MR the presence of regeneration tissue after chondro 
cyte autolouge implantation
Materials and Methods: Nine patients affected by osteochondritys dissecans of
the knee, submitted to autologous chondrocyte implantation underwent MR exam
ination, six months and one year after surgical repair and with successive one
year intervals. In three patients a three years follow-up was reached. MR was
performed with conventional 20 FSE and with 3D SPGR acquisitions.
Results and Conclusions: In four patients no regener ation tissue was found in
the osteochondral defect. In two cases , on 3D SPGR acquisition nodules of low
signal were present in the lesion, due perhaps to blood clo ts. In one patient fibrot
ic tissue was found within the defect. with no regeneration margin . In one patient,
a fissuration of the implant was found, with injecti on of fluid between the implant
and subcondral bone. In the remaining five patients a regeneration tissue filled
the osteochondral defect , showing an intermediate signal , lower than hyaline
cartilage, higher than fibrocarti lage. The tissue was hypertrophic, with some in
homogeneities, due to little low-signal spots. In the three patients with Ihree
years follow-up the neo-hyalin e regenerat ion hypertrophic tissue reduced its
thickness , restoring a norma l neo-chondral layer. SUbsequent histologic exami
nation, confirm ed the presence of neo-hyaline cartilag e.

8-0667 11:24

3D MR evaluation of autologous chondrocyte implantation (ACI) in the knee
l.w . McCall ' , C. Glaser2,J.B. Richardson' , B. Tinns' ; 'Oswestry/UK,
2Munich/DE

Objective: To assess whether 3D volume measurem ents are possible afte r ACI
of the knee and to evaluate the change in cartilage volume and thickness.
Method: 8 patients underwent ACI, following cartilage harvest and culture, for
osteoarthritic or osteo-chondral articular cartilage loss . MR pre-surgery and at
one year with 3D FLASH (50/11/30) sequen ce in the sagittal plane . After semi
automatic segmentation 3D reconstruct ion of the femoral cartilage plates was
performed. Carti lage volume, mean thickness as well as distribution of local car
tilage thickness (thickness plot) and size of cartilage bone interface were calcu
lated.

Results: Despite some postoperative susceptibil ity artefacts on the 3D flash se
quence careful computer rendering can produce satisfactory volume measure
ments. The pre-graft volume ranged from 15861 to 22375 mm' (mean 19229
median 18637) and the post graft volume was 15952 to 23044 (mean 19312
median 19226) the difference was +11.52% to -11.57% (mean 0.63% median
0.57%). Prior to surgery the mean thickne ss ranged from 1.67 to 2.18 mm (mean
1.91 mm median 1.97) and 1.60 to 2.24 mm (mean 1.93 median 2.01) with a
difference ranging from -8.63% to +22.4% (mean 1.10% median -2.90%). The
area of the cartilage bone interface was measured to act as a cont rol with differ
ences pre and post surgery of -3.29% to +4.92% (mean 1.89% median -0.71%).
Conclusion : Following ACI the volum e of cart ilage of the femoral condyles at
one year does not appear to be significantly altered except by considerable graft
overgrowth or graft failure.

8-0668 11:33

MRI and dGEMRIC follow-up In patients treated by autologous chondrocyte
transplantation
G. Carraficllo ' , E.A. Genovese' , E. Marinon i' , M.G. Angeretti ' , M. Mangini' ,
A. Vanzull l", C. Fugazzola ' ; ' VaresellT,2Milan/IT

Purpose: To valuate the utility of MRI in the follow-up of autologous chondrocyte
transplantation.
Mater ial and Methods: 14 patients were treated by autologous chondrocyte trans
plantation in the last 18 months. MRI examinations were performed 2, 6, and 12
months after surgery. All patients had cart ilage injuries. Chondral lesions were
localized to the knee for 13 patients (11 to the femoral condyle and 2 to the
patell a) and to the ankle for 1 pat ient. PDWrrSE/FS coronal and sagittal,
3DFFET1 W axial and T2rrSE 512 sequenc es were obtained .The Boston's MIT
protocol was used in 7 cases performed after 12 months.
Results : 13 patients had a complete disappearance of pain 6 months after sur
gery ; 1 patient had a pers istence of pain due to cartilage hypertophy, which was
demonstrated by MRI. In 13/14 cases conventional MRI demonstrated Implanted
cartil age morphology and hydration. dGEMRIC was performed in 7 cases to eval
uate the relation between GAG distribution in the implanted car tilage and its en
hancement.
Conclusions: MRI is a valid method in the follow-up of patients treated by autol
ogous chondrocyte transplantationdemo nstrating morphology and hydrati on of
impla nted tissue. dGMRIC protocol seems to be a useful techique in the valua
tion of the biochemical components of implanted cartilage.

8-0669 11:42

MRI evaluation of traditional and new arthroscopic approaches to lateral
meniscal cysts of the knee
F.~, P. Pagano, G. Bonanni, V. Calvisi , A. Barile, C. Masciocchi;
L 'Aquila/IT

Purpose: To assess by MRI the poten tial benefit and efficacy of selective menis
cect omy combined with radiofrequency ablation in treatment of cystic degenera 
tion of the late ral meniscus .
Materials and Methods: Sixty-one patient s entered this study. 28 patients un
derwent arthroscopic selective meniscectomy and 33 patients underwent arthro
scop ic selective meniscectomy and radiofrequency treatment (Arthocare,
Sunnyvale, CAl of the meniscal remnant. All of them were submitted three months
late r to MRI and clinical evaluation. In 15 case MRI examination was performed
before and alte r the surgical treatment. MRI examination was performed using a
dedicated 0.2 T (Artoscan Esaote Italy ) and a 1.5 T superconductive unit (GE
Signa Horizon USA) employing SE T1-w, SE T2-w and GE T2-w sequences on
axial and longitudinal scan planes. In 7 cases Arthro-RM was also performed.
Clinical evaluation included physical examination and questionnaire.
Results : Clinical evaluat ion did not show stati stically significant discordance
between the two groups. MRI follow-up after 3 months demonstrated a very clear
decrease of the degene rative spots inside the meniscal remnant in the group
with combined treatment with respect to the group treated only with select ive
meniscectomy.
Conclusion: In conclusion our experience cons iders MRI the method of choice
in the evaluation of post surg ical treatment of degene rative cystic diseases of the
lateral meniscus of the knee.
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8-0670 11:51

MRI of the osteoarthritic knee: Tendency of (osteo)chondral defects and
meniscal tears to lateralize or medialize
PR. Komaat, R.Y.T. Ceulemans, H.M. Kroon, N. Riyazi, M. Kloppenburg,
J.L. Bloem; Leiden/NL

Purpose: To demonstrate, in patients with an asymmetric distribution of osteoar
thritic changes (cartilagenous, osseous, meniscal) in either the patellofemoral or
femorotibial compartment, an asymmetric distribution of combined defects and
meniscal tears in either the lateral or medial anatomic compartments of the knee.
Materials and Methods: Sixty-nine patients, diagnosed by clearly defined clini
cal symptoms and radiological signs of osteoarthritis, were studied with an MRI
of the knee, using a 1.5T system. The MR examination consisted of the following
sequences: coronal and sagittal proton-density and T2-weighted dual SE imag
es, sagittal 3D T1-weighted GE-fat suppressed images, sagittal T1-weighted GE
fat suppressed MTC images and axial T2-weighted TSE fat suppressed images.
We correlated the number, size and depth of these defects in either the medial or
lateral patellofemoral compartment with the number, size and depth of defects in
the ipsilateral medial or lateral femorotibial compartment and correlated for ipsi
lateral meniscal tears.
Results: The number and severity of cartilage defects on one side of the patel
lofemoral compartment correlated positively with the number and severity of de
fects in the ipsilateral femorotibial compartment and vice versa (p=0.02, chi-square
test). The number and severity of cartilage defects at the patellofemoral and fem
orotibial compartment also correlated positively with ipsilateral meniscal tears
(p < 0.01 and p < 0.02, chi-square test).
Conclusion: The results of our study demonstrate a significant tendency of (os
teo) chondral defects and meniscal tears to either lateralize or medialize.

8-0672 10:39

Angiographic contrast media as carriers of antihyperplastic drugs: Efficacy
and pharmacokinetics in porcine coronary arteries
U. Speck', B. Scheller', H.-P StolF, M. Bohm", G. Nickenig'; 'Berlin/DE,
2Homburga.d. Saar/DE

Purpose: Restenosis due to neointimal proliferation is a major problem following
coronary and peripheral angioplasty without and with stent implantation. Lipophilic
paclitaxel is able to prevent neointimal hyperplasia. If dissolved in angiographic
contrast media (CM) it may rapidly enter the local vessel wall and provide protec
tion against neointimal hyperplasia. In a porcine coronary stent model uptake
and efficacy of paclitaxel in CM were investigated.
Materials and Methods: 34 stents were implanted into LAD and CX coronary
arteries of 17 pigs using an 1.2 to 1 overstretch ratio. lopromide-370 was used in
group I (control), the treatment groups were injected with 80 ml intravenous io
promide plus 13.6 mg paclitaxel (group II) in addition to the intracoronary plain
eM, 80 ml intracoronary iopromide plus 6.8 mg paclitaxel (group III), and 80 ml
intracoronary iopromide plus 13.6 mg paclitaxel, respectively (group IV). Quanti
tative coronary analysis (QCA) and histomorphometry was used to evaluate
measures of restenosis at 28-day follow-up.
Results: Paclitaxel containing preparations were well tolerated. QCA document
ed no differences between the baseline parameters of the four groups. At follow
up, however, there was a marked reduction of all parameters relevant to ln-stent
restenosis in favor of the intracoronary iopromide-paclitaxel administration. HPLC
analysis provided evidence of effective paclitaxel concentrations in the stented
segments of arteries.
Conclusion: This study provides evidence in a recognized animal model that a
taxane dissolved in a CM can prevent in-stent restenosis if used instead of plain
contrast agent during the interventional procedure.

Paclitaxel added to intraarterial contrast media inhibits in-stent restenosis
of porcine peripheral arteries
T. Albrecht', B. Scheller', C. Beier', A. Schmitt', G. Nickenig', K.-J. Wolf',
U. Speck'; 'Berlin/DE, 2Homburg a.d. Saar/DE

Purpose: A previous study demonstrated that intracoronary Paclitaxel dissolved
in contrast medium at subtoxic systemic dose levels inhibits In-stent restenosis in
porcine coronary arteries. The purpose of this study was to assess if intraarterial
paclitaxel added to contrast medium can inhibit restenosis of peripheral arteries
in a porcine overstretch model. Stents were used to better define site and degree
of angioplasty.
Materials and Methods: 20 stents (diameter 4.0 mm, length 20 mm) were im
planted into peripheral (internal iliac/popliteal) arteries of 17 pigs using a 1.2 to 1
overstretch ratio.lopromide 370 only was used in 10 arteries (control group) and
6.4 mg Paclitaxel dissolved in 50 mllopromide 370 in the re-maining 10 (treat
ment group). Pigs underwent re-angiography 5 weeks after stent implantation.
Quantitative vessel analysis was used to evaluate measures of restenosis: refer
ence diameter next to stent, minimal luminal diameter in the stent and relative
diameter stenosis.
Results: There were no differences between baseline parameters of the two
groups. On re-angiography the minimal luminal diameter was significantly larger
in the treatment group (3.1±0.5 mm) versus control (2.4±0.8 mm; p=0.028). Rel
ative diameter restenosis was significantly reduced from 38±20% (control group)
to 17±20% (treatment group; p=0.035).
Conclusion: A single intraarterial administration of a taxane dissolved in a con
trast medium can reduce in-stent restenosis of peripheral arteries in a porcine
model. This novel drug delivery mechanism is effective at subtoxic systemic lev
els of Paclitaxel. Thus, this simple approach may be suitable for prevention of
restenosis in a broad range of applications in interventional radiology.

10:30 -12:00
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8-0671 10:30

Room F2
8-0673 10:48

Magnetic hyperthermia after immobilization of magnetic nanoparticles on
cells
I. Hilger', A. KieBlIng', M. Roskos', R. Hiergeist', E. Hornanus', W Weitschies',
W.A. Kaiser'; 'Jena/DE,2Greifswald/DE

Purpose: To determine the basic feasibility of magnetically induced heating after
immobilization of magnetic nanoparticles on cells. During exposure of labeled
cells to an alternating magnetic field heat is generated that could be used for
therapeutic purposes (e.g. tumor elimination).
Materials and Methods: Mouse cells (SVEC-10) were labeled with magnetic
nanoparticles (mean total particle diameter: 65 nm) using the perjodate method.
Cell labeling was proved by electron microscopy, iron staining and magnetore
laxometry (MRX). The amount of iron immobilized on cells was determined by
atomic absorption spectrometry. The heating potential of the magnetic material
was determined calorimetrically. Finally, 1 x 107 labeled cells were exposed to an
alternating magnetic field (frequency: 400 kHz, amplitude: 8.5 kAlm) for 5 min.
The temperature was measured using thermocouples.
Results: Cell labeling could be clearly elucidiated by electron microscopy and
iron staining. Furthermore, distinct relaxation signals were observed by MRX
(magnetic flux density: labeled cells: 32 ± 6 pT, control cells: 3 pT). In 1 x 107

magnetically labeled cells an amount of 153 ± 56 ~g Fe was found. Typically, the
heating potential of the magnetic material was found to be of 185 Wig. The expo
sure of 1 x 107 labeled cells to an alternating magnetic field led to temperature
increases of 2°C.
Conclusion: Magnetically induced heating is possible after immobilization of
nanoparticles on cells.

8-0674 10:57

Robotic assisted biopsy using ultrasound guidance: First in-vitro results
J. Kettenbach', G. KronreiF, M. Figl" M. FOrst', WW Birkfellner', R. Hanel',
J. Hummel', J. Lammer', H. Bergmann'; 'Vienna/AT, 2Seibersdorf/AT

Purpose: To develop a robotic system in order to assist interventional radiolo
gists doing ultrasound-guided biopsies. Preliminary phantom tests shall validate
feasibility.
Materials and Methods: Positional data of an US transducer while targeting
peas (mean diameter 9.3 ± 0.1 mm) embedded within a custom-made gel-phan
tom was recorded in real-lime by an optical tracking system. Once the best tra
jectory for biopsy was localized, positional data of the transducer was transferred
to the robot control system (L1NUXbased industrial PC equipped with video cap
ture card and in-house developed medical planning software). Appropriate posi
tion, angulation and pitch were calculated and the robotic arm moved automatically
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with 7 degrees-of-freedom to the planned inse rtion path aiming at the center of
the targe t. A custom-made needl e guide holder attached to the robotic arm pro
vided guidance for a 17-gauge coaxial puncture needle , combined with 18-gauge
long biopsy needl e.The needle insertion itself was performed by the radiologist
and an autom ated biopsy device (Magnum Core high Speed [22 mm excursion]
was used . To prove efficacy the length of the harvested biopsy specimen was
evaluated. Abbreviations of the actual needle tract from the center of the target
were evaluated in 2 orthogonal axis using ultrasonography.
Results: All 20 targets were succes sfully biopsy ied with only one needle pass
necessary.The mean length of the harvested specimen was 5.5±1.2 mm and the
med ian distance between the need le tip and the targ et was 0.9 (range 3.6 to
3.0) mm.
Conclusion: Robotic assisted biospies with high accuracy were feasible using
US guidance .

8-0675 11:06

Computer-aided liver tumor puncture for biopsy and thermal ablation
R.J.~, M.C. Freund , G. Bodner, P. Kovacs , B. Lang , M. Knoflach,
W. Jaschke; Innsbruck/AT

Purpose: Our purpose was the development and evaluation of a novel patient
immobilization device and a novel aiming device for frameless stereotactic inter
ventional procedures in the liver in 18 patients .
Materials and Methods: After oral intubation the patient is placed upon a vacu
um mattress on the CT table , wrapp ed up with cushions and covered with a plas
tic sheath .When the BodyF ix (Medical Intellig ence, Schwabm Onchen , Germany)
vacuum pump is turned on the cushions hardens and the patient is sucked against
the CT couch resulting in rigid patient immob il ization .A 3 mm contrast enhanced
helical CT scan is performed in expirat ion. The pathway to the targ et point is
determined on the 3D CT dataset on the StealthStation navigation system
(Medtronic Inc. Boulder, USA). After ste rile draping the Vertek aim ing device al
lows for prec ise alignment of the probe of the navigation system with the pre
planned trajectory . In expirat ion the needl e is advanced through the targeting
device to the target. The novel techn ique was used for liver tumor biopsy in 6
patien ts and thermal ablation in 12 patients. The accuracy of needle placement
was determ ined on a CT scan in expiration wi th the needl e in place.
Results: Image-fusion revealed a need le displacement within 1-6 mms in all pa
tients (mean error 3.6 mm). The whole proc edure including immobilization, gen
eral anaes thesia , adjustment of the targeting device and tissue sampling took
about 1-2 hours per patient.
Conclusion: Th is novel method allows for safe puncture of small lesions in the
liver with high accuracy.

8-0676 11 :15

A novel magnetic guidance system for angiographic catheter Interventions:
First experimental results
M. Schiemann, J.D. Balzer, T.J. Vogl; Frankfurta. Main/DE

Purpose: Evaluat ion of the effiacy of a new magnetic guidance system combin
ing magnetic to rque with on-l ine X-ray visual ization for navigating in compl ex
vessel-phantom s.
Materials and Methods: The guidance system consists of two focus sed field
0.1-T perm anent magnet s on each side of the body, integrated with a modified
Siemens c-arrn single plane digital angiography system (AXIOM Art is ~C) . Com
plete removal of the magnetic field from the pat ient is accomplished by rotating
the magnets to the side. A pen tablet user interfac e allows contro l of the magnetic
field direct ion overlaid on two reference X-ray images of the target site captured
in an anqular difference of at least 40 degrees.
Results: Under laboratory conditi ons 47 procedures in 7 exper iments were per
form ed using specially desi gned phantoms. After computer-processing a multi
axis robotic controller drives the magnet articulation axes and bends a magnetically
enhanced 0.DI 4-inch hydrop hilically coated guidewi re to the predefined locat ion.
A commerciall y available microcatheter was then advanced over the guidewire to
the target sue and the guidewire removed. Navigat ion was performed using the
magnetic guidance system and without magnetic guidance with conventional
guidew ire-catheter systems. Magnetic navigation allowed for an increased number
of complex turns within less f1uorotime, whi le procedure time did not differ.
Conclusion: The novel magnetic guidance system provides precise guidance
without ~ignificantly limiting the line of vision , the mobility of the radiologist or the
flexibility of instruments. Further evaluati on with magnetic devices will follow.

8-0677 11:24

Intra-arterial CE-MRA of the aorta and its branches using active catheter
tracking with automatic slice positioning
C. Eink. P. Hallscheidt, S. Volz , S. Zuehlsdorff, R. Umathum, M. Bock;
Heidelberg/DE

Purpose: To evaluate a real-time tracking pulse sequence with automatic slice
positioning for MR guidance of an active catheter.
Materials and Methods: All exper iments we re performed on a conventional 1.5
T who le body MR scanner (Siemens Symphony).The ded icated pulse sequence
con sisted of a fast proje ction techn ique for devi ce tracking with a tempo ral reso
lution of 25 ms which was inserted betw een the acquisition of trueFISP images
(TRfTE/FA= 4.4 ms/2.2 msI700). A special user interface allowed interactive real
time changes of different modes of the automatic slice alignment as well as MR
parameter changes. Imaging experiments were carried out in a pig model (n=5)
using a custom-made 5.5F active catheter with 3 micro-coils (Euronamics, Een,
NL). After selective catheterization of the aorta and its branches intra-arterial ce
MRA was performed during intra-art er ial injection of 1:3 - 1:5 Gd-DTPA.
Results: The tracking pulse sequence with automatic slice pos itioning allowed
selective catheterization of the aorta and its branches in all animals. Both selec
tive 3D MRA data sets as well as select ive 2D proje ction MRA data sets could be
acquired allowing sele ctive MRA of the vascular branches of the aort a.
Conclusion: Act ive catheter tracki ng with au tomatic slice pos itioning is a prom
ising tool for intravascular MRI. Intra-ar terial ce MRA allows selective visual iza
tion of vascular branches of the aorta.

8-0678 11:33

Active wireless visualization of balloon-expandable stent-resonators in MRI
H.H. Quick , H. Kuehl, G. Kaiser, S. 130sk, S. Aker , M.E. ladd; Essen/DE

Purpose: To develop and evaluate in vivo balloon-expandable stent antenn as
that can be employed as inductively-coupled radiofrequency (RF) signal amplifi
ers for active stent visualization and non- invasive assessment of stent patency.
Materials and Methods: Various prototype stent antennas were designed such
that the stent mesh formed a resonator tuned to the resonant frequen cy of the
MR system. Scann ing was performed on a 1.5 T Siemens Sonata . The stent
signals were inductively coupl ed to a surface coil. Phantom exper iments were
performed to assess the signal cha racter istics on high-reso lut ion 20 FLASH im
ages . Flip angle amplification inside the stent-resonators was systematica lly in
vest igated . The method was evaluated in vivo with a stent-resonator implanted
into the iliac artery of a pig and two balloon-expandable stent-resonators im
planted into the renal and splenic arteries of a second pig.
Results: All stent prototypes prov ided amplification of low flip angles from 20
FLASH sequences. The resulting signal enhancement, up to 50-fold, enabled
stent localization with high contrast in MR images. Catheter-based stent expan
sion of the balloon-expandable stent was monitored with a real-time 2D FLASH
seq uence in in vitro experiments.The in vivo pig experiments largely confirmed
the in vitro find ings.
Conclusion: Wireless active vis ualization of balloon-expandable stent-resona
tors allowed for detailed analysis of the stent lumen with high cont rast and spatial
resolution.The method thus can be consi dered a powerful diagnostic method for
non-invasive, long -term follow-up of stent patency and the und erstand ing of res
tenosis mechanisms.

8-0679 11:42

MR-guided vascular interventions featuring a floating table, actively
visualized catheters, real-time image fus ion, and bi-planar image display
H.H. Quick, H. Kuehl , G. Kaiser, S. Aker , S. Bosk, M.E. Ladd ; Essen/DE

Purpose: To implement and investigate a setup for MR-guided vascular interven
tions featuring a float ing table, actively-visualized catheters, TrueFISP imaging,
real-time image fusion and bi-plana r image display.
Materials and Methods: Guidewires and catheters were designed containing
electrica l dipole antennas to enab le active visua lizat ion. Surface phased array
coils were employed for simult aneo us visualization of the anatomy. Imaging was
performed on a 1.5 T Siemens Sonata using a real-time TrueFISP sequence.
Individual images of the instruments and the anatomy were reconstructed, post
processed and fused in real-time on an image fusion PC. The resulting compos
ite images were displayed on two in-room monitors. In vivo exper imen ts were
perfo rmed on domestic pigs (n = 10), which were placed on top of a floating table
(Ang ioSURF, MR-Innovation, Essen , Germany). The instruments were guided
through the vasculature underTrueFISP imaging. Subsequent to selectiv e cathe-
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terization, time-resolved 3D contrast-enhanced (CE) selective angiograms were
acquired.
Results: The dipole antennas enabled visualization of the instruments over their
full length. The TrueFISP sequence allowed for simultaneous update of instru
ments and morphology with a frame rate of up to 6.2 fps. Bi-planar imaging signif
icantly facilitated catheterization of arterial branches. The floating table facilitated
easy repositioning of the pig during the interventions. Time-resolved CE selec
tive angiograms were successfully acquired in the abdominal aorta, and in the
renal, splenic, mesenteric, and hepatic arteries.
Conclusion: The imaging setup, providing high instrument contrast, image ac
quisition, reconstruction and fusion speed, combined with a floating table and bi
planar image display, represents a powerful platform for performing interventional
MRA procedures.

8-0680 11:51

MR-guided renal embolisation using intra-arterial CE-MRA and active
catheter tracking
P.J.Hallscheidt, C. Fink, S. Volz, S. Zuehlsdorff, R. Umathum, M. Bock;
Heidelberg/DE

Purpose: To perform renal embolizations solely under MR-guidance using a real
time tracking pulse sequence with automatic slice positioning.
Materials and Methods: Renal embolization was performed in a porcine model
on a conventional 1.5 Tesla whole body MR scanner (Siemens Symphony). For
positioning a dedicated active 5.5F catheter with 3 micro-coils (Euronamics, Een,
NL) was used in combination with a guidewire (Terumo). MR imaging with real
time catheter tracking was performed with a temporal resolution of 400 ms. An
interactive user interface enabled us to change automatic slice alignment as well
as MR imaging parameters. The active catheter was positioned in the intrarenal
arterial branches and embolisation material (acrylic co-polymer microspheres,
Embogold, Biospheres, France) was injected into the renal parenchyma. Follow
ing embolisation, intra-arterial CE-MRA angiography of both kidneys was per
formed.
Results: Renal embolization is possible under MR-guidance. 3D MRA data sets
as well as selective 20 MRA data sets allow assessment of the result of embol
isation.
Conclusion: MR guided tumor embolization in a conventional MR scanner al
lows 3D online embolization control.

loops, in straight conductors induction caused by the electric HF field component
is possible as well. This danger exists even with ECG equipment that is specifi
cally marked as MR compatible.

8-0682 10:39

Impact of increased dB/dt on peripheral nerve stimulation (PNS) in clinical
MRI
F.M. YQg1',S.C. Gohde', S. Mateiescu', F. Hebrank', A. Zhang', J.F. Debatin',
M.E. t.add': 'Essen/DE, 'Erlangen/DE, 'Chicago, IUUS

Purpose: To estimate the effect of increasing the stimulation level from 100% to
120% in the routine clinical setting.
Material and Methods: 210 patients underwent MR imaging for different body
regions. Imaging was performed on a 1.5 T scanner. An additional 3D FLASH
sequence (TR 1.66, TE 0.62, FA 14) with an increased stimulation level of 120%
was performed. A questionnaire documented the presence, degree and location
of PNS based on a 10 point scale. Degree of discomfort due to other sources
(e.g. room temperature, exam length) was obtained for comparison.
Results: 14.7% reported a stimulation sensation during the examination in one
or more locations, while only 2.3% felt very uncomfortable stimulation (score of
8-10).68% of all registered stimulations resulted in a score between 1 and 5.
Compared to other sources of discomfort during MRI, stimulation sensations were
considered much less important. No significant correlation between the location
of examination and location and degree of stimulation was determined.
Conclusion: In this study the stimulation limit was increased to 120% of its stand
ard level (comparable to a dB/dt of 93 Tis at a stimulus duration of 0.2 ms). Com
pared to other side effects, PNS was found to be relatively unimportant.
Furthermore, the patients were not informed about the time point of the described
fast gradient sequence within the series of clinical sequences; thus, vibrations
due to turbo spin echo or other sequences could have been misinterpreted as
"stimulation" and led to an artificial increase of reported PNS cases.

8-0683 10:48

Comparison of FAIR and dynamic susceptibility contrast enhanced
perfusion imaging in stroke patients and healthy subjects
D. Sauner', S. Hunsche', w.G. Schreiber', P. Oelkers', P. stoeter-: 'JenalDE,
'Cologne/DE, 'MainziDE

Induction in ECG leads as a cause of fire in the MR bore
H. Kugel, C. Bremer, M. POschel, R. Fischbach, H. Lenzen, B. Tombach,
H. van Aken, W. Heindel; Miinster/DE

Purpose: There are potential hazards due to coupling with the electric compo
nent of the HF field when patients with attached or implanted long conductors,
e.g. ECG leads, are examined in MR scanners.
Materials and Methods: An MR exam of the lumbar spine of a 57 year-old pa
tient was performed in a 1.5T scanner. ECG monitoring was performed using MR
compatible equipment ("Tesla plus", MIPM, Mammendorf, FRG). ECG electrodes
were fixed onto the right upper hemithorax. Standard cabling of 370 cm length
was guided without loops through the caudal opening of the magnet bore.
Results: During a sagittal Tl wTSE scan the patient suddenly cried for help, the
supervising anaesthesiologist noticed a flame about 3 cm arising from the pa
tient's shirt, close to the position of the ECG electrodes. From the head opening
the anaesthesiologist extinguished flames with his hands.The patient was imme
diately pulled out of the magnet bore. The subsequent physical examination re
vealed second to third degree burns at the position of the ECG electrodes.
Conclusion: The analysis of the event revealed that high voltages can be in
duced in ECG leads during MR examinations. Local heating or sparking can cause
an open flame at the position of ECG electrodes. While commonly there are warn
ings to avoid inductions due to the magnetic component of the HF field in current

10:30 - 12:00
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8-0681 10:30

RoomG

Purpose: Tocompare two techniques for brain perfusion measurements, dynamic
susceptibility-contrast-enhanced magnetic resonance imaging (DSC-MRI) and
one type of arterial spin labeling technique(ASL), the contrast-enhancement
medium-free f1ow-sensitive-alternating-inversion-recovery (FAIR) technique. Cor
relations for brain perfusion parameters in dynamic-susceptibility-contrast-en
hanced magnetic resonance imaging (DSC-MRI) and
f1ow-sensitive-alternating-inversion-recovery (FAIR) signal intensities were de
termined and SNR of both techniques were compared.
Material and Methods: Twelve patients with acute stroke and ten healthy volun
teers were investigated with both techniques. ROI-analysis of FAIR- and DSC
maps of regional cerebral blood flow (rCBF), regional cerebral blood volume (rCBV)
and mean transit time (MTT) was done. MRI was performed on a clinical whole
body MR scanner at 1.5 T equipped with resonant echo planar imaging (EPI)
hardware with a peak gradient strength of 25 mT/m and rise time of 300 %s. For
DSC, single-shot gradient echo EPI with two different echo-times for arterial in
put function determination; FAIR was done in single slice mode with a rapid fast
low-angle-Shot sequence (FLASH).
Results: Regions with high signal intensities in FAIR matched well with high
values of rCBV and rCBF. In ischemic stroke patients a high correlation (r=0.78)
of the ipsi-to contralateral signal intensity ratios in FAIR and rCBF was observed
in areas with perfusion abnormalities. In contrast FAIR and rCBV (r=0.50), FAIR
and MTT (r=-0.22) correlated only modestly. Moreover, FAIR and rCBF demon
strated similar size of perfusion abnormality. In volunteers good gray-white-mat
ter contrast resulted in FAIR, rCBF-and rCBV-maps.
Conclusion: FAIR and rCBF depict similar perfusion relations in volunteers and
ischemic stroke patients.

8-0684 10:57

Selecting texture measures for quantifying trabecular bone structures
using surrogates
C. Riith ', R. Monetli', D. MOiler', H. Bohrn", E.J. Rummeny', T.M. Link';
'Garching/DE, 'Munich/DE

Purpose: The method of surrogates is applied to three-dimensional tomographic
high resolution MR images of the distal radius to select texture measures for the
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quantitative characterisation of trabecular bone structures for patients with and
without osteoporotic bone fractures.
Method and Materials: The method of surrogate data is extended to three-di
mensionaltomographic images. We generate for given 3D Images surrogate data
sets which have the same linear correlations and the same intensity distribution
as the original image. For distal radius data from osteoporotic and healthy pa
tients with same BMD value surrogates are generated.To test for nonlinear cor
relations we estimate local scaling properties by calculating the spectrum of
weighted scaling indices as texture measures for all data sets.
Results: For both the healthy and osteoporotic bone images surrogates can be
generated with high accuracy. It is shown that a very significant discrim ination
(30-40 sigma-effect) between original and surrogate data is made possible by
comparing the probability distributions of the scaling indices . This result proves
that nonlinear correlations are relevant for bone images and must be taken into
account in textural analyses.
Conclusions: A clear evidence is given that bone structures obtained from high
resolution MRI show nonlinear correlations for which ordinary linear texture
measures cannot account. The use of linear measures is not sufficient and must
be complemented with nonlinear measures. The method of surrogate data is a
vital tool for assessing the quality of texture measures in terms of sensitivity to
images structures and discrimination power.

8-0685 11:06

Volume measurement of malignant liver lesions from MR images:
Comparative evaluation of two techniques
M. Mazonakis. M. Matatzis, P. Prassopoulos, J. Damilakis, T.G. Maris ,
N. Gourtsoyiannis; Iraklion/GR

Purpose: Measurement of the volume of malignant liver lesions is important in
patients undergoing chemotherapy. The stereologic technique and the technique
of planimetry were applied for this purpose on magnetic resonance (MR) images.
Methods and Materials: The volume of 42 malignant liver lesions in 14 consec
utive patients was measured employing the planimetric technique based on manual
tracing and the stereologic technique based on point counting. The stereologic
technique was optimized by altering the point spacing of the grid. Both volumetric
techniques were used in combination with the Cavalieri principle. Measurement
reproducibility of both techniques was evaluated using the data of three inde
pendent observers.
Results: The mean volume of the liver lesions was 13.9 ml (range: 1.3 - 108.4 ml)
and 15.1 ml (range: 1.2 -121.2 ml) using theplanimetry and the stereologi c tech
nique, respectively. The volume measurements calculated by both techniques
were strongly correlated (r=0 .97, P < 0.0001) . Both volumetric techniques pre
sented comparable reproducibility in terms of intra- and interobserver variation.
No difference was found in the time required to measure tumor volumes using the
two techniques.
Conclusion: Both volumetric techniques may provide efficient volume measure
ments of malignant liver lesions from MR images . The technique of planimetry
may be more easily applicable in every day practice since it is currently available
in the MR unit's workstations and no image transfer to PCs is required.

8-0686 11:15

A time-resolved dynamic gadolinlum-enhanced MR imaging sequence to
scan the entire upper abdomen with sufficient spatial resolution using
SENSE: A feasibility study
S.M. Hussain ' , J. De Becker ' , J.N.M. IJzermans', R.A. De Man ';
'Rotterdam/NL, 2Best/NL

Purpose: To assess the feasibility of a time-resolved dynamic gadolinium-en
hanced MRI sequence to scan the entire upper abdomen with sufficient spatial
resolution using SENSE (sensitivity encoding).
Material and Methods: In seven patients , aTl -weighted gradient-echo sequence
was optimized using a SENSE factor of 2 at a 1.5 tesla MR imager. With this
sequence, four phases , comprised of 24 slices per phase , could be acquired in a
single breath-hold of 28 seconds. Each patient received 30 ml of gadolinium
DTPA with an injection rate of 4 ml/sec.
Results: In each patient , our exam generated 12 phases with 288 images in 124
seconds. The in-plane spatial resolution was 2.6xO.7 mm'. The capillary (con
trast in the aorta and its tributaries) and the arterial phases (intense heterogene
ous enhancement of the spleen and cortical enhancement of the kidneys) were
captured in all patients. The portal phase (homogeneous enhancement of the
spleen and the liver with enhancement of the liver veins) was present in the fifth
phase in all patients. The venous phase was reached in all patients after the ninth
phase. The abnormalities, including two small (5 mm and 8 mm) liver metastases

from a pancreatic carcinoma and small sub-centimeter renal cysts , were detect
ed.
Conclusion: Our preliminary results show that the application of SENSE allows
the capture of the distinct arterial, portal, and venous phases without any timing
bolus or contrast detection method.

8-0687 11:24

Assessment of liver iron overload in thalassemic patients byT2*
quantitative MRI (T2*qMRI): Correlation with serum ferritin concetration
(SFC) and liver iron concentration (L1C)
T.G.~', O. Papakonstntinou ', A. Vasiliadi ", V. Ladis', S. Kostaridou ' ,
N. Papanikolaou', P. Prassopoulos', N. Gourtsoyiannis'; ' Iraklion/GR,
2ChanialGR,3Athens/GR

Purpose: To introduce a new technique for the evaluation of liver iron overload by
means ofT2* quantitative MRI (T2*qMRI).
Materials and Methods: Liver T2* and R2* values were calculated in 40 tha
lassemic patients (mean age: 27.8 ± 5.6 yrs, median age: 28.6 yrs) on a 1.5T MRI
system using a breathhold multi-slice-double-echo GRE sequence with parame
ters:TRfTE1fTE2IFA 160/2 .7/5 .3ms/25°.The sequence was repeated eight times.
each lime altering inter-echo time spacing . 20 normal subjects were used as a
cont rol group. T2* was calculated utilizing a weighted linear regression fitting
model based upon image random noise figure. Aqueous solutions of Gd-DTPA
were used as external reference standards. SFC was determined in all patients
(range: 680-9572 ng/ml).lIC was estimated in 10 patients (range : 1.4 • 8.3 mg/gr
dry weight). Liver R2* values and liver T2* to Gd-DTPA T2* ratios (T2*RLDF)
were correlated with lIC and SFC.
Results : Differences of liver mean T2*, R2* and T2*RLDF values between pa
tients and normal subjects were considered extremely significant (p < 0.0001).
Both liver R2* and T2* RLDF values were not correlated with SFC levels (r=0.15,
p=0 .6) for all patients. Liver R2* values were linearly correlated wih lIC: [R2*(s ·
')~-157.2+175.7*lIC(mg/g) ·' , r=0.89 , p < 0.005, F=29.8]. Liver T2*RLDF values
were also linearly correlated wih lIC to an even better statistically significant
level [T2*RLDF(%) = -21.9-11.48*lIC(mg/g)·' , r=0.94. p < 0.0005 . F=54.4] .
Conclusion: R2' and T2*RLDF when calculated using weighted regression meth
ods seem to be a valuable means for the evaluation of liver iron overload on 1.5
T MRI scanners.

8-0688 11:33

Comparison of whole-body PET/CTwith whole-body MRI for tumor staging
G.~, EM. Vogt, T.C. Lauenstein, S.G. Ruehm, H. Kuehl, A. Bockisch,
J.F. Debatin; Essen/DE

Purpose: To compare the value of whole-body MR and PET/CT imaging in stag
ing of different malignant diseases.
Material and Methods: 50 oncologic patients underwent tumor staging with
PET/eT and MRI covering the head to the upper thighs. ['8F)-2-fluoro-2-deoxy-D
glucose PET/CT imaging (biograph™ SiemensMS) was accomplished with intra
venous and oral contrast agents to provide fully diagnostic CT data .
Contrast-enhanced MRI was periormed on a 1.5 T scanner (Sonata" Sie
mensMS) using a commercially availab le rolling table platform. PET/CT and MRI
data sets were evaluated each by two physicians in consensus. Readers were
blinded to the results of the other imaging procedure.
Results: PET/CT and MRI provided similar cancer staging results in 33 patients.
PET/CT proved superior over MRI in lymph-node staging. In 8 patients (16%)
either cervical, thoracic or abdominal lymph nodes were characterized as metas
tases while they were missed on MRI due to their small size of 1 cm or less .
Malignancy was proven by histology on 5 of these patients. On combined PET/CT
94 pulmonary lesions were detected in 16 patients compared to 58 in 13 patients
(MRI) . MRI, however, was superior to PET/CT when determining the presence of
bone metastases in 7 patients (14%), which were not detected by PETtCT. Ab
dominal parenchymal organs were assessed equally well with both imaging tech 
niques .
Conclusion: PET/CT proved superior in detecting lymph node metastases and
pulmonary metastases, while MRI was able to more accurately assess metas
tases to the bone.Whole-body PET/CT and whole -body MRI examinations, there
fore, complement one another in staging of rnaliqnant diseases.
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8-0692 10:39

Quality assurance in cardiac computed tomography: Latest initiatives and
developments
S. Ulzheimer, K. Shanneik, WA. Kalender: Erlangen/DE

Purpose: To report on recent quality assurance (QA) efforts for CT scanners in
detecting and quantifying coronary calc ium .
Materials and Methods: Calibration and standardization procedures and the
necessary anthropomorphic QA phantoms for cardiac CT have been developed
and already been presented [Radiology 221 (P): 458 , 2001 ].We now added res
olution tests , cavit ies for dose measurements and extension rings to mimic differ
ent patient sizes .The rings allow to establ ish protocols that lead to uniform Image
noise levels with a minimum application of patient dose for all scann ers . The
phantoms were scanned at different sites for all commercial cl inical MSCT scan 
ners and recommended protocols. Agatslon scores, calc ium masses, absolute
CT numbers for defined calc ificat ions , resolution parameters, patient dose and
image noise levels were determined.
Results: Agatston scores showed a sign ificantly worse inter-scanner reproduci
bility (5-56%) than the calc ium mass (6-16%) , which depended on the scanner,
size and density of the calcifi cation . For the protocols on different scan ners the
noise level in the images varied considerably (9-24 HU).Threshold values for the
segmentation of calcifications that corr espond to 130 HU on the Imatron EBT
scanner were different for all scanners (133 to 141 HU).
Conclusions: We recommend to usc the parameter "calcium mass' with the
threshold "calcium density" instead of absolute CT numbers for the quant ificat ion
of coronary calcium. By using the same level of image nois e a dose reduct ion of
up to 60% may be achieved for certain protocols.

Ultra low dose coronary artery calcium screening using multidetector-row
computed tomography
T.F.~', B.J. Wintersperger' , P. Herzog' , T. Flohr2,C. SGB2,A. Knez ' ,
M.F. Reiser', C.R. Becker' ; 'Munich/DE, 2Forchheim/DE

ObJectives: To reduce radiat ion exposure in multistice CT (MSCT) coronary ar
tery calcium screening by using different tube seetings and to determinate its
impact on the detection and quant ification of coronary artery calcifi cation.
Materials and Methods: 48 patients underwent rout ine MSCT coronary artery
calcium scor ing (Somatom VolumeZoom, Siemens, Forchheim , Germ any) with
retro spective ECG gated data acqu isit ion . Scanning was performed wi th a
4x2.5 mm collimation. In each patient data acqu isition was perfomed using tube
setting s of 120 kV with 133 mAs (Protocol 1) and of 80 kV with 300 mAs (Proto
col 2). Together with the 80 kV protocol add itional online ECG related tube cur
rent modulation (ECG Pulsing) has been used.3 mm overlapping slices (Increment
1.5 mm) were calculated for each data set. Semiautomated calc ium quantifica
tion has been performed calcul ating the absolute Ca-H ydro xylapatite mass. In
addit ion to patient examinations the radiat ion exposure for both protocols was
evaluated using CTOI phantom measurements.
Results: Protocol 2 showed a sign ificantly lower patient radiation exposure than
protocol 1 (0.72mSv vs . 2.04mSv; p < 0.0001 ). CTOI phantom measurements
revealed a 65% reduction of radiat ion dose. Calcium scoring results of both pro
tocol s showed a high correl at ion (r=0.99; p < 0.0001) for absolute Ca-Hydroxyla
patite measurements.
Conclusions: Using 80kV protocols patien t radiation exposure can be sign ifi
cantly reduced in MSCT coronary artery calcium screening without effecting the
detection and quant ificat ion of coronary artery calcif ication.Therefore this techique
should be used with retrospective ECG- gated cardiac CT examinations in pa
tients with regular sinus rhythm .

8-0689 11:42

Intraoperative radiation therapy of liver tissue In a pig model: Monitoring
with dual-modality PETtCT
G.~, G.M. Kaiser, A.S. Mueller, K.A. Metz , A. Bockisch, H. Kueh l,
J.F. Debat in ; Essen/DE

Purpose: To evaluate the benefit of PET/CT imaging for mon itoring the effect of
intraoperative radiation therapy in a pig mode l.
Materials and Methods: 9 pigs underwent cent ral bile duct resect ion followed by
biliod igest ive anastomosis. In addition 6 of these pigs were treated with intraop
erative radiation therapy (20 Gy) to the area of the anastomosis. 2, 4 and 8 weeks
postoperatively, contrast-enhanced [,eFj-2-f luoro-2-deoxy-O -glucose PET/CT
exam inations (biograph" Siemens MS) of the liver were performed. The activity
concentration in the region of the anastomosis was quantified and values were
compared intra-individually with the liver periphery. Histologic evaluation of the
liver was performed 8 weeks postoperatively.
Results: The region of the anastomosis could be clearly defined in all 9 pigs
based on fused PET and CT images. PET/CT imaging revealed a highly signifi
cant decrease of glucose utilisation in the field of irradiation after 2 weeks
(p:0 .0004 10 0.0085 , paired Student-t test). On further follow-up, tracer uptake in
the irradiated region increased gradually (4 wee ks: p:0.0173 to 0.0354 ) until
values assim ilated to activity concentration in the liver periphery after 8 weeks
(p:0 .0777 to 0.8039 ). Homogeneous tracer uptake in all liver reg ions was found
in the control group. CT images revealed an Inc rease In liver volume and stat isti
cally significant bil e duct dilatation in the irradiated group which increased over
time.
Conclusion: Morphological and func tional alterations due to intraoperative radi
ation therapy of liver tissu e can be accurate ly mon itored with dual-modality
PET/CT. By integration of function and morph ology PET/CT may play an imp or
tant role in monitoring radiation treatme nt.

8-0690 11:51

The effect of respiratory motion on PETteT Image quality
T.~,G. Antoch , L.S. Freudenberg, S. Mueller; Essen/DE

Purpose: Combin ed PET/CT imaging using a dual- modality tomograph is typ i
cally performed with the patient breathing shallowly during the PET/CT exam .
Using the biograph (Siemens Medical Systems, USA) we evaluated the frequen
cy and appearance of respirat ion- induced image art ifacts in non-gated PETtCT
exams .
Methods: Whole-body PET/CT scans of 80 pat ients were acquired on the bio
graph (Siemens Medical Solutions, USA) . All SUbjects were injected with - 370
MBq of FOG, and CT scans were acquired at 1 h p.i. (130 kVp, 5 mm slices, pitch
1.6). Patients were separated into three groups : 20 and 30 subjects were scanned
on the biograph using a single- and dual-slice CT, respectively. Tidal breathing
was allowed forthe duration of the CT-PETexam.A third group (30) was scanned
on the biograph single-slice following a limited breath-hold protocol. The CT im
ages we re used for on -line attenuation correction (AC) of th e PET em ission data.

Both CT and AC-PET images were evaluated for respiration artifacts.
Results : Using the single -slice CT we found non-systemati c displacements of
the diaphragm, by as much as 25 mm in the axial direction , which frequently led
to soft-tissu e dens ities in the lower lungs.The appearance of the liver was affect 
ed in the post erior direction. Distortions of the CT images translated into the AC
representation of FOG accumu lation in the lung and liver. Following the limited
breath -hold protocol or when using dual-s lice CT, fewer image-based distortions
of the liver wer e observed.
Conclusion: Special breathing protocols, or multi-slice CT are needed to reduce
breathing artifacts in PET/CT imaging.
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8-0693 10:48

Coronary calcification by electron beam tomography: Effect of slice
thickness on calcium scoring
R. Vliegenthart"', B. Sonq'', A. Hofman', J.C.M. Witteman" M. Oudkerk';
'Rotterdam/NL, 2Groningen/NL, 3Chengdu/CN

Purpose: To compare the accuracy of two electron beam tomography (EBT) scan
protocols with different slice thickness for quantification of coronary calcification
in vitro and in vivo.
Materials and Methods: EBT images were acquired with non-overlapping 1.5 mm
and 3 mm slice protocols. Scans were obtained from an antropomorphic thorax
phantom with calcium cylinders of different sizes and densities, and from 1302
study participants. A calcified lesion was defined as a minimum of two pixels
(area, 0.52 rnrn") with a density of at least 130 HU. Quantification of the calcified
lesions was performed using a volumetric method with isotropic interpolation. In
the population, quartiles of the volume score for the 1.5 mm scan were defined in
categories of age and sex. The cut-off levels for volume score quartiles for the
1.5 mm scan were applied for calcium scores for both slice thicknesses.
Results: In the phantom, the deviation of the calculated volumes from the true
cylinder volumes as well as the measurement variation was generally higher for
the 3 mm protocol than for the 1.5 mm protocol. In the participants, the median
volume score was 100 (interquartile range, 11-409) for the 3 mm protocol, and
144 (35-513) for the 1.5 mm protocol. Of all participants, 28% would be classified
into a different category using the 1.5 mm protocol than in case of the 3 mm
protocol.
Conclusions: EBT scans with 3 mm slice thickness yield less accurate calcified
volume estimates than 1.5 mm scans. The use of thinner slice protocols affects
the classification of individuals based on the amount of coronary calcification.

8-0694 10:57

Performance assessment of a 16 slice cardiac spiral CT (MSCT) scanner in
the quantification of coronary calcium
K. Shanneik, S. Ulzheimer, W.A. Kalender; Erlangen/DE

Purpose: To assess the performance in coronary calcium scoring for a new 16
slice cardiac CT scanner and compare it to other scanners and scan protocols.
Materials and Methods: An anthropomorphic cardiac phantom, which also pro
duces a corresponding ECG-signal, can move arbitrary objects on realistic paths.
Heart rates were varied from 50 - 100 bprn. The objects subjected to motion were
well defined artificial hydroxyapatite (HA) cylinders of varying size and density.
We investigated the influence of motion on image quality for EBT and MSCT
scanners including the latest generation of 16 slice spiral CT scanners. We cal
culated Agatston scores and HA masses and determined mean scores and coef
ficients of variations (CV).
Results: Prospectively triggered MSCT with a 0.5 s scanner performed worst
(CV=22.2% for an average calcification) of all examined protocols. Compared to
EBT (CV=5.3%) retrospectively gated MSCT with highest rotation times (420
ms) and thin slice collimation of 0.75 yields even better results (CV=3.6%) though
with increasing slice collimation and rotation time (e.g. 3 mm and 500 ms) its
performance decreases dramatically (CV=16, 1%), Generally, the reproducibility
is significantly higher for the HA mass (e.g. CV=5.3% for EBT) compared to the
Agatston score (CV=9.3%).
Conclusions: Both, high temporal and spatial resolution are crucial parameters
for high quality in cardiac CT. Consequently, new 16 slice cardiac CT scanners
with higher rotation times of down to 420 ms and slice thicknesses of down to
0.75 mm have the potential to increase the reproducibility in coronary calcium
scoring,

8-0695 11:06

Coronary calcification and myocardial perfusion
R. RienmOller, B. Schr6ttner, W. Klein; Graz/AT

Purpose: To evaluate how does the presence and the extent of coronary caicium
measured as coronary calcium score correlate with myocardial perfusion at rest.
It may be assumed that increasing coronary calcium score causes increase in
vascular resistance by which myocardial perfusion may decrease if no compen
satory mechanisms became active.
Method and Materials: 619 patients with known or suspected coronary heart
disease were studied by electron beam tomography using the standard protocol
for coronary calcium score as described by Agatston. Myocardial perfusion was
measured at 6 levels of the left ventricle after intravenous contrast agent applica
tion and calculated as mean value in mll100g/min as well as the systolic and
diastolic blood pressure and heart rate. Classes of coronary calcium score, myo-

cardial perfusion and of the products of heart rate and blood pressure were formed
to analyse possible correlations.
Results: The range of coronary calcium score was between 0 and 3000, the
mean calcium score was 728±1332. The mean myocardial perfusion was
64±19 ml/l00 g/min. No linear and no direct relation between the amount of cal
cium score and myocardial perfusion and/or its classes was found. However,
myocardial perfusion increased from 52 to 76 ml/1 00 g/min with increase in the
product of heart rate and blood pressure from 7500-11000 beats/minxmmHg in
dependent of the amount of the coronary calcium score.
Conclusion: Myocardial perfusion may remain in normal range if the product of
heart rate and blood pressure as compensatory mechanism is high enough to
overcome resistance of calcified coronary arteries.

8-0696 11:15

Risk profile modification by calcium scoring performed in multislice CT:
Clinical experience
C. Weber, P.G.C. Begemann, S. Kroger, G.B. Adam; Hamburg/DE

Purpose: Analysis of risk profile modification and consecutive patient manage
ment due to calcium scoring and detection of coronary vessel disease (CVD) by
multislice CT (MSCT).
Material and Methods: MSCT (Siemens Volume Zoom) was performed in 40
patients with suspected coronary heart disease grade I according to Canadian
Cardiovascular Score Classification (CCS).ln 10/40 patients 1-14 days prior to
MSCT additional selective coronary angiography (SCA) was performed. Detailed
individual risk factors (hypertension, diabetes, hyperlipoproteinemia, nicotine,
genetic disposition etc.), ECG and stress ECG were documented in 40/40 pa
tients. For quantitative analysis calcium and volume score were calculated (Sie
mens Virtuoso). Visualization of main coronary arteries and presence of coronary
artery stenosis was evaluated by two blinded investigators in MSCT-coronarog
raphy according to AHA criteria. Selective coronary angiography was regarded
as gold standard for presence of coronary artery stenosis.
Results: Mean values of Agatston and volume score were significantly elevated
in patients with manifested CVD by SCA (Average rise factors: 3), patients with
out coronary calcifications had low risc profiles (Average risk factors: 1). In 24/40
patients calcium scoring was positive, CVD was excluded in 16/40 patients by
participation of calcium scoring data, modification of treatment could be shown in
20/40 patients, recommendation of SCA was given in 15/40, of SPECT in 5/40
patients while sensitivity/specificity for detection of high grade coronary artery
stenosis was 74% resp. 95%.
Conclusion: Calcium scoring by MSCT is adequate for modification of individual
risk profiles in patients with suspected CVD while detection of coronary artery
stenosis is still unsatisfactory in clinical routine.

8-0697 11:24

Dose exposition of cardiac examination with retrospective ECG-gating in 4
and 16-slice multidetector computed tomography
T. Trabold, M. Buchgeister, A. Kuettner, M. Heuschmid, A.F. Kopp, M. Fenchel,
CD. Claussen; TObingen/DE

Purpose: Aim of this study was to compare the dose exposition of coronary cal
cium scoring and CT coronary angiography using a 4- and a 16-slice scanner
and to evaluate the possibility of dose reduction by ECG-controlled tube current
modulation.
Methods and Material: With protocols for calcium scoring and CT coronary an
giography dose exposition was performed on a 4- and a 16-slice multidetector
CT scanner (SOMATOM VolumeZoom and Sensation 16, Siemens, Forchheim,
Germany) using similar sellings. An Alderson Rando phantom equipped with ther
moluminescent dosimeters was used for dose measurements. The effective dose
was calculated according to ICRP 60. On the 16-slice scanner, scans were re
peatedwith ECG-controlled tube current modulation at a simulated heart rate of
60 bpm.
Results: No significant difference was measured between the 4- and the 16
slice scanner in terms of dose exposition for the calcium scoring protocol: effec
tive dose was 2.85 mSv with the 4-slice scanner and 2.88 mSv with the 16-slice
scanner. For CT coronary angiography dose exposition using the 16-slice scan
ner was slightly higher (8.07 mSv) compared to the 4-slice scanner (7.68 mSv).
However effective dose was reduced using ECG-controlled tube current modula
tion by 45% for Calcium Scoring (1,59 mSv) and by 47% for CT coronary angiog
raphy (4,25 mSv).
Conclusion: Protocols for calcium scoring and CT coronary angiography using a
4- and a 16-slice scanner yielded similar effective doses. Using ECG-controlled
tube current modulation effective dose can be significantly reduced.
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Materials and Methods: 30 patients with vascular disease und erwent contrast
enhanced, retrospectively ECG-gated 16-slice-CT (Siemens, Sensation16) of the
thorax with 0.75 mm collimation. Each scan was reconstructed using 6 different
starting points (0%, 20%, 40%, 50%, 60%, 80%) for reconstruction with in the
RR-interval. Five points of interest (LAD, aort ic root , ascending aorta, descend
ing aorta , pulmonary arteries) were chosen. Each image set was analyzed by
two radiologists assessing the degree of card iac motion.
Results: Average heart rate of the 30 patients was 74.7 bpm (range: 53-114).
Average scan time for acqu isit ion of the entire thora x with retrospective ECG
gat ing was 36.2 sec (range : 21.6-40 .6) . Maximum reduction of cardiac pulsation
artifacts with retrospective ECG-gating was cons istently achieved with image
recon struction starting at 50% of the RR interval for the LAD, the aortic root and
for the ascending aorta. Visualization of the descending aorta was not influenced
by cardiac pulsation. ECG gating improved visualization of paracardiac pulmo
nary arteries, however, optimal reduction of pulsation artifacts was ach ieved at
varying timepoints during the RR interval in each patient.
Conclusions: 16-slice-CT allows using retrospective ECG-gating for high-reso
lution scanning of the entire thorax. Generally, the optimal starting points for im
age reconstruction within the RR interval for imaging of the aortic root and the
ascending aorta are identical to those for imaging of the LAD.To achieve mot ion
free visualization of pulmonary arteries, the reconstruction interval needs to be
custom -tailored to each individual patient.

8-0701 10:30

The value of diuresis 3D virtual US-angiography in detection of
ureteropelvic junction obstruction
V. Gazhonova, A. Zubarev, H. Perepadya; Moscow/RU

Objective: To investigate diagnostic possibilities of diuresis 3D Virtual US-angi
ography (d-3D-VUSA) in detection the cause of ureteropelvic junction (UPJ) ob
struction.
Materials and Methods: 69 patie nts with UPJ obstruction suspected on previ
ous US were referred to the study, 3D-VUSA was performed 20 s after furosem
ide injection (i/v 5-10 mg/dl) for assessment of the relationship of major renal
vessels and the ureter. Combination mlP and MIP was used to obtain angiogramm
like 3D images. All images were interpreted with regard to the number and the
course of renal vessels to the UPJ region.Ver ification was made by 3D-Gd-MRA,
DSA, laparoscopy and surg ery.
Results: D-3D-VUSA showed relat ionships of the UPJ region and the entire ves
sels. Crossing vessels in the UPJ region were accurately revealed in all 32 pts.
20 unilateral accessory RA (ARA ), 3 bilateral , 1 triple and 1 mult iple ARA were
diagnosed. Ureterovasal conflict (UVG) with ARA was revealed in 10 pIS (7 with
lower pole ARA , 1 with middle, 2 with main) . UVC with accessory renal veins
(ARV) was diagnosed in 7pts . Anterior course of the ARA or ARV was in 12 pts,
posterior in 20 pts. The sensitivit y of d-3D -VUSA in visualizat ion of accessory
renal vesse ls was 75%, with spec ificity 94%. D-3D-VUSA accurately exc luded
37 pts without crossing vesse ls at the UPJ region.
Conclusion: D-3D-VUSA is a useful screening meth od for exclud ing patients
with UPJ obstruction. Detection of the course of crossing vessels in the UPJ
region is useful for patient managemen t.

8-0698 11:33

ECG-gated 16 row multisllce CTA to control minimal Invasive coronary
artery bypass surgery on the beating heart
A. Smekal" G. Friedr ich ' , J. Bonattl ' , M. Deutsch mann ' , D. zur Nedden ' ;
' InnsbrueklAT,2 Vienna/AT

Purpose: Spiral-computed-tomography has been demonstrated to be reliable in
determining coronary-artery-bypass-graft-patency.Advances in minimal-invasive
cardiac-surgery raise new quality-control and diagnostic questions in small-di
ameter-arterial-bypas s-grafts . 16-row-multisl ice-CT perm its high spatial and tem
poral resolut ion with ECG-gated data-reconstruct ion . The purpose was to
investigate the value and image qua lity of EGG-gated-16-row-GTA in the follow
up of patients after minimal-invasive-arterial -coronary-artery-bypass-grafting,
follow ed-up by angiography.
Materials and Methods: 15 Patients (42-78y, mean 64y) with known coronary
art ery-disease after minimal-invasive-coronary-artery-bypass-surgery on the
beating heart were examined in a 3 month rout ine check-up with coronary-angi
ography and contrast-enhanced ECG-gated-16-row-CTA. Slice-collimation was
16 x 0,75 rnrn , table-feed 6,7 em/sec. Acquis ition-time approx. 30 sec . Around
400 1 mm slices were reconstructed in mid-d iastol e, increment 0,7 mm. Rota 
tion-time 0.42 s. 120 ml contrast-agent i.v., flow-rate 3 ml/s , scan-delay 24 sec. A
total of 21 arterial bypass-grafts, mostly left-internal-mammary-artery (IMA), were
examined. Data were visualized in axial images, maximum -intensity-projection,
mult i -planar-reconstruction and vOlume-rendering-technique. Image -quality was
ranked using a thre e-step-scale, grade 3 excellent image-quality, grade 2 diag
nost ic but not excellent quality, grade 1 non-d iagnostic value .
Results: The over-all patency-rate of the GABG was 90%.Two IMA-grafts to the
left-anterior-descending were occluded in ECG-gated 16-row-multislice-CTA and
ang iography. Sensitivity of CTA was 100%. The calculated data were highly di
agnostieal and superior image quality. In 14 patients image quality was excellent.
In one patient with intermittend cardiac arrhythmia image quality was 2. No study
was ranked 3. This permits diagnostical evaluation of 20/21 distal anastomoses
and orig in coronary-arteries.
Conclcluslon: EGG-gated-GTA with 16-row -mult islice-GT opens the field for di
agnostic evaluation of small-vessel-d isea se, even of the heart It is a reliab le,
highly accu rate approach to assess quality-control after minimal-invasive-cardi
ac-surgery of CABG .

8-0699 11:42

Imaging arterial coronary artery bypass grafts with 16 slice multidetector
CT
J. QQrg:ejQ, K.Y.J.A.M. Ho, P.M.A. Van Ooijen , M. Oudkerk; Groningen/NL

Purpose: To evaluate the use of a 16 slice multidetector (Siemens Sensation 16)
for non-invasive assessement of coronary arte ry by-pass grafts.
Materials and Methods: Multislice GT imaging dur ing IV contrast (180 co, bi
phasic injection 4 cc/sec for the cardiac scan and 2.5 ccfsec for the thoracic scan)
was performed prospectively on 36 male pati ents (mean age 58.6 ± 7.0) after
GABG of the gastro-epiploic artery and one or both internal thoracic arteries.
Mean duration since operation was 110 months .The procedure cons isted of au
tomated bolus detection, a breathhold cardiac scan (25 sec , spatial resoluti on
lxlxl mm) for imaging the coronaries and bypass anastomoses as well as a
breathhold thora cic scan (6 sec, 2x2x2 mm) during the tail of the bolus for im
aging the bypasses . Data were independently evaluated by two radiolog ists for
the abili ty to visualize the bypasses, anastomoses as well as the remaining cor
onary arteries using a visualisation scoreranging from 1 (excellent) to 4 (bad) .
Results: All patients were successfuly scanned. All grafts could be visualized
and follo wed from origin to anastomoses on the coronary arteries. Furthermore
the coronary arteries themselve could be well imaged to diagnose obstructions
and plaques. Average visualisation-score was 1.1 for the coronaries and 1.4 for
the bypasses .
Conclusions: Excellent visualisation of coronary bypass grafts can be achieved
using a 16-detector MDCT.
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ECG-gated 16-slice CT imaging of thoracic vessels
L.K. Hofmann' , U.J. Schoepf', B. Baumert' , M. Das' , B.M. Ohnesorge' ,
C.T. Mamisch", R. Weatherby', P.Costello '; 'Boston, MAlUS, 2Forehheim/DE,
3MOIhe im a.d. Ruhr/DE

Purpose: To optimize high-resolution 16-slice-CT with retrospective EGG-gating
for reduc ing cardiac pulsation artifacts in vascular CT studies of the entire tho
rax.
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Renal vein Doppler sonography of maternal kidneys in normal second and
third trimester pregnancy
N. Karabulut, B. Yagci, A. Karabulut; DenizlifrR

Purpose: The aim of this study was to determine whether normal pregnancy has
a significant effect in intrarenal venous blood flow, and assess if the physiologic
maternal pyelocaliectasis caus es a measurable reduction in venous impedance
indexes (VII) in pregnant women.
Materials and Methods: Doppler sonography of intrarenal veins was performed
in 35 asymptomatic pregnant women in the 2nd and 3'" trimester of gestation, and
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in 24 nonpregnant healthy women. After grading the degree of hydronephrosis,
VII was obtained from the interlobar or arcuate veins.
Results: The VIis were significantly lower in pregnant women than the values in
nonpregnant subjects (p < 0.001 for the right and p=O.03 for the left kidney). There
was an inverse correlation between the grade of pelvicalyceal dilation and the
VIIs in both kidneys in 35 pregnant women (r=-0.62, p < 0.01 for the right kidney,
and r=-0.38, p=O.05 for the left kidney). The VIIs were significantly different among
the pregnant women with different degree of pyelocaliectasis (p=O.001 for the
right, and p=O.03 for the left kidney). The VIis were also statistically reduced in
the kidneys of pregnant women without pyelocalyceal dilation compared to the
kidneys of control group (p < 0.01).
Conclusion: Intrarenal VIIs are reduced in asymptomatic normal pregnant wom
en even in the absence of maternal pyelocaliectasis, but the degree of reduction
correlates with the grade of pelvicalyceal dilation. Caution should be exercised in
interpretating an abnormally reduced VII as a sign of pathologic ureteral obstruc
tion in pregnant women.

8-0703
withdrawn by author

8-0704 10:48

Evaluation of renal cortical perfusion by pulse inversion harmonic imaging
with SonoVue: Preliminary experience
E. Quaia, M. Bertolotto, E. Lubin, D. Dibilio, R. Pozzi-Mucelli; Trieste/IT

Purpose: To evaluate renal cortical perfusion by Pulse Inversion Harmonic Im
aging (PIHI).
Methods and Materials: 14 normal volunteers (11 male, 3 female), 9 aged 27
48 years (group 1) and 5 aged 61 to 80 years (group 2), were evaluated by PIHI
after SonoVue peripheral intravenous infusion (4.8 ml, flow of 4.0 ml/minute). Af
ter 60 seconds from beginning of injection, a steady blood concentration was
assumed and four high mechanical index (MI) pulses were sent to destroy bub
bles filling renal parenchyma in the imaged slice. Progressive refilling of renal
cortex was monitored by iow MI imaging and quantified in lineary scale, accord
ing to a negative time-intenstity exponential curve. Slope of the first ascending
tract of the curve was correlated to the speed of blood moving into the slice. Ratio
between plateau intensity values, measured on renal cortex and on adjacent
segmental artery, was correlated to fractional vascular volume. Differences be
tween kidneys in each subject and between age groups were assessed by Wil
coxon test (significance p < 0.05).
Results: No difference was found between right and left kidney in each volun
teer. Cortical refilling time corresponded to 4.4 +/- 1.6 (group 1) and 4.9 +/- 1.8
(group 2) seconds (p < 0.05). The slope of the first ascending tract of the curve
corresponded to 1.38 +/0.57 (1) and 0.65 +/- 0.40 (2) lineary units/second
(p < 0.05). Plateau ratios corresponded to 0.63 +/- 0.27 (1) and 0.79 +/- 0.30 (2)
(p=O.32).
Conclusions: PIHI with SonoVue allows computation of mathematical parame
ters correiated to renal cortical perfusion.

8-0705 10:57

US color Doppler: Resistive index renal cortical ratio in the assessment of
renal transplant diseases
F.M. Drudi, A. Righi, S. Padula, M. De Rubeis, F. Marchetti, L. Maresca,
P. Ricci, R. Passariello; Rome/IT

Purpose: To assess the role of Resistive Index Renal Cortical Ratio (RIRCR) in
the diagnosis and follow-up of renal transplant diseases.
Materials and Methods: From January 1990 to June 2000, 436 allograft recipi
ents underwent periodical US Color Doppler (mean follow-up: 48 months) to eval
uate resistive index (RI) of renal and intrarenal vessels.
On the basis of biopsy and clinical parameters the patients were classified as
normal (170 patients: 39%): acute pathology (105; 24%); chronic pathology (161;
37%). RI values of renal, interlobar and arcuate arteries were measured at the
level of upper, medium and lower pole. To calculate RIRCR, RI in renal artery was
compared to interlobar artery and corresponding arcuate artery.
Results: Generally RI was reduced. Consequently RIRCR was 5.5% in normal;
9.8% in acute pathology; 7.2% in chronic pathology. There was no case of inver
sion of this ratio in normal patients. Inversion was found in 15% of acute and 25%
of chronic patients; 30% of these furthermore presented a borderline mean RI
value (0.70-0.75). In all patients who presented inversion pathology was con
firmed by biopsy or US and clinical follow-up.

Conclusion: Changes in RI during follow-up do not usually have a significant
predictive positive value (PPV). However inversion of RIRCR reached a PPV of
100% showing a good correlation to clinical evolution.

8-0706 11:06

Color Doppler and clinical evaluation of transplanted kidneys in patients
affected by uremia and type 1 diabetes: Long term beneficial effects of
pancreas transplantation
M. Venturini, P. Fiorina, E. Angeli, L. Brasca, A. Secchi, A. Del Maschio;
Milan/IT

Purpose: In diabetic uremic patients, Kidney-Pancreas (KP) and Kidney-Alone
(KA) transplantation allow renal function restabilization, but only KP transplanta
tion allows insulin independence with diabetes resolution. Furthermore pancreas
transplantation produces a reversal of endothelial dysfunction, commonly present
in diabetic patients, and a consequent preservation of cardiovascular disease.
Our purpose was to evaluate the transplanted kidneys of KP and KA patients
considering Resistive Index (RI) and microalbuminuria.
Methods and Materials: From 1991 to 2001 , a color Doppler (CD) examination
of 3 intraparenchimal arteries of transplanted kidneys was performed in 60 KP
and 40 KA patients, affected by uremia and type 1 diabetes. KA transplantation
was due to macroscopic damage of the pancreas at harvesting. In all patients,
mean RI and microalbuminuria were evaluated after 1, 6, 24 and 48 months.
Results: RI was similar in KA (O.72±0.01) and KP (O.73±0.02) patients after 1
and 6 months. After 24 months RI was only slitghly increased in KA patients.
After 48 months CD demonstrated a statistically significant impairment of RI
(p < 0.01) only in KA patients (RI=O.80±O.02), not in KP patients (RI=O.70±O.02)
Microalbuminuria levels were similar after 1 month (KP=12.4±4.4 mg/dl 
KA=10.1±1.08 mg/dl) and significant increased only in KA patients after 48 months
(KP=11±1.1 mg/dl- KA=39.1±7.2 mg/dl).
Conclusion: CD can be useful in the follow-up of transplanted kidneys to evalu
ate the renal function in KA and KP diabetic patients. In uremic patients affected
by type 1 diabetes, pancreas transplantation exerts a protective role on trans
plantated kidney and preserves renal function.

8-0707 11:15

Evaluation of focal renal lesions with contrast enhanced Ultrasonography
(CEUS) using a new microbubble contrast agent (SonoVue®)
G. Feuchtner, F. Frauscher, D. zur Nedden, F. Noppelstaetter, A. Klauser,
R. Peschel; Innsbruck/AT

Purpose: To assess the value of contrast enhanced ultrasonography (CEUS)
with a new microbubble contrast agent (SonoVue®; Bracco) in differential diag
nosis and delineation of focal renal lesions
Material and Methods: 23 focal renal lesions were examined prospectively with
CEUS using SonoVue® (Bracco, Italy) performing bolus injection (2.5 ml) and an
Acuson Sequoia, Mountain View, CA (4Hz, low MI =0.3; pulse- inversion imaging).
Diagnosis was based on CT and/or Histology (renal cell carcinoma (RCC) n=11;
transitional cell cancer (TCC) n=2, angiosarcoma n=1; cystic lesion Bosniak II·IV
n=5; hypertrophic columna n=1; regenerating nodule n=3)
Results: RCCs showed a high contrast agent uptake during arterial phase and a
contrast agent "wash out" during venous phase. TCCs demonstrated a low, in
creasing enhancement during arterial and venous phase. Benign lesions (hyper
trophic columna and regenerating nodule) showed contrast enhancement equal
to the renal cortex and no wash out. Bosniak II cystic lesions had no contrast
agent uptake. These enhancement patterns were associated with the either be
nign or malign nature of the lesion (p=0.02; Chi Quadrat test).
Conclusion: CEUS with SonoVue® improves lesion delineation and lesion de
tection rate of small renal masses. The enhancement pattern of a lesion yielded
important information for the differential diagnosis between benign and malign
focal renal lesions.

8-0708 11:24

Sonographic measurement of pyelon wall thickness (PWT) as diagnostic
criterion of acute pyelonephritis
G. Feuchtner, F. Frauscher, A. Klauser, A. Schuster, A. Scheidel-Petrovic,
D. zur Nedden; Innsbruck/AT

Purpose: Inflammatory processes may increase the urothelial thickness of the
renal pyelon. Purpose of the study was to assess sonographic measurement of
pyelon wall thickness (PWT) in patients with acute pyelonephritis, chronic uri
nary tract infection (UTI) and indwelling ureteral stents.
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Material and Methods: 5 study groups (acute pyelonephritis n=50, chronic UTI
n=9, indwelling ureteral stents n=9 , controls n=25) underwent renal ultrasonog
raphy (Acuson Seqouia , Mountain View, CA; 6 MHz Transducer). The renal pyelon
was imaged in transverse and longitudinal planes . PWT measurements of pa
tients with acute pyelonephritis were repeated after successful antibiotic treat
ment.
Results: Average PWT in healthy controls was 1.0 mm ±0.19. In patients with
acute pyelonephritis, PWT was significantly increased to 2.9 mm ±0.89 (p < 0.001) .
PWT decreased significantly after antibiotic treatment to 1.4 mm ±0.47 (p < 0.001).
Kidneys with indwelling stents presented with a PWT of 2.7 mm ±0.68, kidneys
with chron ic UTI demonstrated a PWT of 2.8 mm ±0.62. PWT in these pat ient
groups was significantly greater than PWT in healthy volunteers (p < 0.001) .The
interobserver agreement was excellent (p < 0.001) .
Conclusion: PWT is a reproducible diagnostic criterion for acute pyelonephritis.
Based upon our experience, we suggest a cut-off value of 2.0 mm to distinguish
healthy kidneys from those with urothelium that is thickened by inflammation.
PWT cannot be used to distinguish acute pyelonephritis from chronic inflamma
tion of the urothelium.

8-0709
withdrawn by author

Material and methods: Twenty-four children with PVL on MRI were included in
the study. All children were born prematurely (mean gestational age 30.75 weeks ,
range 26-35 weeks) and had an MAl of the brain at mean age 1.44 years (range
0.50- 5.3 years) . In all patients and in 50 age and sex matched controls the area
of the corpus callosum, the anteroposterior diameter of the pons and mesen 
cephalon were measured in a midline sagittal Tl weighted scan. The cerebellar
hemispheres were evaluated for atrophy on sagittal, axial and coronal T2 weight
ed images. Statistical analysis was performed using the two tailed t-test.
Results: The corpus callosum area , the anteroposterior diameter of the pons
and mesencephalon were lower in patients (239.17 ± 99 .64) , (14.44 ± 3.01),
(13.24 ± 1.45) respectively than in controls (366 _78± 85.72), (17.73 ± 1.07),
(14.76 ± 1.22). p < 0.001. Cerebellar lobe atrophy as well as severe pontine and
mesencephalic atrophy (size reduction> 40% compared to controls) was observed
only in very preterm children with gestational age s 28 weeks.
Conclusion: Preterm children with PVL showed callosal, pontine and mesen
cephalic size reduction. The severity of pontine, mesencephalic and cerebellar
atrophy might be influenced by gestational age.

8-0712 10:39

Sacral dimples and masses: Which babies need to be investigated?
E.C. Kavanagh , T. Aohininath, S. Ryan; Dublin /IE

MRI evaluation of the corpus callosum, mesencephalon, pons and
cerebellum in preterm children with periventricular leukomalacia
M.1. Argyropoulou, PI. Argyropoulou , A. Drougia , M. Tzoufi, S. Andronikou ,
S.C. Efremidis; loannina/GR

Purpose: Neuropathological studies in preterm children have reported necrotiz
ing cerebellar and pontine lesions in addition to periventricular leukomalacia (PVL)
and corpus callosum atrophy. The purpose of the study was to evaluate by MRI
the corpus callosum, the mesencephalon, the pons and cerebellar hemispheres
of preterm children with PVL.

8-0710 11:33

Sonographlc detection of renal and ureteral calculi : Diagnostic accuracy of
the twinkle sIgn
A. Klause r, G. Feuchtner, F. Frauscher , L. Pallwein, F. Koppelstiiller,
D. zur Nedden; Innsbruck/AT

Purpose: To compare the detection of urinary stones using gray-scale ultrasound
(US) to the accuracy of diagnosis using the colo r Doppler (CD) twinkle sign.
Methods: 41 patients with at least one urinary stone on unenhanced CT were
evaluated with US and CD.The likelihood of a stone was rated sonographically at
8 locations within each kidney/ureter · intrarenal upper-pole, intrarenal mid-pole,
intrarenallower-pole, renal pelvis , uretero-pelvic junction (UPJ) , mid ureter , dis
tal ureter and uretero -vesicle junction (UVJ) . Each location was rated on a 5 point
scale (1- definitely negative ; 5- definitely positive) . Comparison of US and CD
diagnosis was performed with a clustered receiver operating characteristic (ROC)
analysis .
Results: 77 stones were present in 41 subjects, inclUding intrarenal (n=47), re
nal pelvis (n=5), UPJ (n=8), ureter (n=5) and UVJ (n=12) stones. Based upon
US, tho diagnosis of stone was made with confidence in 66% (51/77) and with
CD twinkle in 97% (75/77). Ten false positive stones were suggested within an
intrarenallocation in 10 subjects, while 1 false positive stone was suggested at a
UPJ. One of the false positive intrarenal stones was suggested only by the Dop
pler twinkle sign. Clustered ROC analysis demonstrated that the Doppler twinkle
sign (Az = 0.99) was significantly better than conventional 9ray scale criteria (Az
= 0.95) for the diagnosis of urinary stones (p = 0.005) .
Conclusions: The CD twinkle sign improves the detection and confidence of
diagnosis for urinary calculi with minimal loss of specificity. Overall diagnostic
accuracy is significantly improved by the addition of CD.

Gray-scale and power Doppler characteristics of thalamic morphology:
Incidence and significance of thalamostriate vasculopathy
M.T. Aaissaki, A. Bakandaki, C. Giannakopoulou, E. Hatzidaki,
N. Gourtsoyiannis; Irakfion/GR

Purpose: Spinal cutaneous stigmata such as sacral dimples or haemangiomas
or masses may be assoc iated with spinal dysraphism, which can be detected by
ultrasound in the neonatal period . We aimed to assess which type of cutaneous
stigmata is most likely to be associated with spinal dysraphism.
Methods: The records of neonates who underwent spinal ultrasound betwe en
August 1997 and June 2002 were reviewed .The indications for, and the findings
of the ultrasounds were recorded .
Results: Spinal ultrasound was performed on 93 babies of whom 83 had cutane
ous stigmata. The commonest indication was a simple midline dimple, 41 babies
(49.4%). Others included a haemangioma over the spine , 16 babies (19.3%), a
mass, 10 babies (12.1%), a dimple with another lesion , 6 babies (7.2%), a tuft of
hair, 4 babies (4.8%) and a hypopigmented patch, 3 babies (3.6%).6 scans showed
spinal dysraphism, (7_2%)_ None of the scans done for simple dimples or dimples
with other lesions were abnormal. 1 of 16 haemangiomas and 5 of 10 masses
(50%) had spinal dysraphism.
Conclusions: The most common dorsal cutaneous lesion is the simple dimple
and this is associated with a low risk of spinal dysraphism. Masses are associat
ed with a high risk of spinal dysraphism.

8-0713 10:48

Purpose: To describe the occurrenco, imaging characteristics and possible rela
tions of thalamostriate vasculopathy.
Materials and Methods: A total of 286 brain ultrasonograms with 5, 7.5, and 8
MHz frequency probes , including power Doppler applications, were performed in
227 premature and 58 term babies, during a 2-year-period. Indications for im
agin9 were prematurity and low birth wei9ht (n=175), respiratory distress/cyano
sis/apnea (n=31), perinatal distress (n=20), meningitis (n=22), intrauterine infection
(n=16), congenital malformations/hydrocephalus (n= t4) and epilepsy (n=7).Tha
lamic regions were evaluated with coronal and parasagittal sections for homoge 
neity, bright dots, linear echoes, echogenic areas , and relationship of the above
with the course of branching thalamostriate vessels, identified on power Doppler
imaging. Findings were associated with possible causes of vasculopathy.
Results: Thalamic echoes/inhomogeneities were identified in 10 cases . In 7 pa
tients (2.5%), echoes were seen at the course of thalamostriate arteries, either
bilaterally symmetrically (n=5), or unilaterally (n=3). Underlying causes were
Cy1omegalovirus infection in 2 pat ients that were twin brothers, perinatal distress
in 3, two of which were 34-week-premature twin siblings , and meningitis in 1
case . In two premature patients no chromosomal anomaly or other association
could be determined. In 3 patients, amorphous, unilateral echoes , unrelated to
the course of vessels, were associated with hypoxic-ischemic injury (n=2) and
Grade-IV intraventricular hemorrhage (n=l) .
Conclusion: Thalamostriate vasculopathy was found in 2.5% of the population
studied, related to congenital CMV (28.6%), meningitis (14.3%) or hypoxia (42.9%).
No associations were identified in 29% of cases. The association of this subtle
ultrasonographic finding with prematurity needs to be further determined.
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8-0714 10:57

Spectrum and evolution of intracranial findings in neurofibromatosis type 1
M.T. Raissaki , K. Fragos , A. lIias, A. Kabourakis, S. Karampekios, M. Kalmanti,
N. Gourtsoyiannis; IrakJion/GR

Purpose: To describe the occurrence, imaging characteristics and long itudinal
course of intracranial abnormalities in children with neurofibromatosis type 1 (NFl) .
Materials and Methods: The imag ing tests of patients satisfying the criteria for
NFl were reviewed , regarding the number , location, characteristics and evolu 
tion of abnormalities. Thirteen patients, aged 2-21 years (mean 9) at the time of
initial imaging, underwent CT (n=3) and/or MR (n=27) studies. Six patients with
gliomas were followed-up for 1-4 years (mean 1 year ).
Results: Opt ic tract gl iomas were noted in 8 children. Seventy-six T2W hyperin
tense foci were noted in the cerebellum (19), pons-medulla (7) , midbrain (11) ,
lentiform nucleus (14) , thalamus (13) , internal capsule (8) , corona radiata (4).
T2W hyperintensities were observed in the globus pallidus in 8/13 patients (61.4%),
in the midbrain in 8/13 (61.4%) and in the cerebellum in 4/13 (30.8%). Hyperin
tensity along the optic tracts was seen in 7 patients (53.4%) , better identified on
STIR than T2W sequences. On Tl W sequences 2/76 lesions were hyperintense
and 13/76 hypointense. Sphenoid dysplasia was seen in 1 patient and plexiform
neurofibromas in 3. Opt ic tract gliomas remained stable in 3/6, decreased in size
in 2/6 and increased in 1 patien t. White matter lesions decreased in size/number
in 1/6, remained stable in 3/6 , increased in number in 1/6 , showed a mixed pat
tern (increased/decreased size/number) in 1/6. None of the space occupying (n=4)
or enhancing white matter lesions (n=2) proliferated during follow-up.
Conclusions: Optic tract gliomas were seen in 61.5% of patients. Brain stem
and optic tract hyper intensities were commoner than generally thought. Differen 
tiation between hamartomas and astrocytomas could not be based on imaging
criteria.

8-0715 11:06

Congenital malformations of the brain in children
Z. Merhemic, M. Nikic , Z. Kadenic, E. Muftic , F. Dalagija; Sarajevo/BA

Purpose: A third of all major embryological anomalies involve eNS. Over 75% of
fetal deaths have cerebral malformation.The aim of this study is to demonstrate
magnetic resonance findings in congenital malformations of the brain .
Methods and Materials: Over a period of two years, 27 children, 12 female and
15 male , range age 10 days to 14 years , mean age 4.2 years , with congenital
malformation 01 Ihe bra in, were examined on 1.0 Tesla magnetic resonance unit ,
using Tl, PO, T2 and T2 Dark Fluid sequences.
Results: Seventeen children were diagnosed with disorders of neural tube clo
sure : 1 - Chiari I, 1 - Chiari Ifl , 4 - cephaloceles, 10 - corpus callosum anomalies,
2 of these were lipomas . Five children were diagnosed with disorders of sulcation
and cellular migration, one - holoprosencephaly, lissencephaly, schizencephaly,
unilateral megalencephaly, gray matter heterotopias. Five children were diagnosed
with posterior fosa malformations: 2 - Dandy-Walker, 2 - mega cisterna magna
and 1- arachnoid cyst.
Conclusion: Magneti c resonance imaging demonstrates superb anatomy of brain
disorders, identifies tissue abnormalities, and allows recognition of all types of
malformations.

8-0716 11:15

Correlation of resistive index in the anterior cerebral artery with
intraventricular pressure in hydrocephalic children
A. Sr inivasan, AX Gupta, V. Bhatnagar; New Delhi/IN

Purpose: To study correlation between resistive index (RI) in the anterior cere
bral artery (ACA) and intraventricular pressure in hydrocephalic children
Material and Methods: The study included 66 hydrocephalic children diagnosed
on US/CT. Twenty-one underwent ventr iculo -per itoneal shunting (Group I) and
45 were treated with medication alone (Group II). In both groups, the RI in the
ACA was measured using transfontanelle Doppler, before and after the respec
tive treatments. The RI in Group I was correlated with the intracranial pressure
measured during shunting. Any significant fall in RI after the respective interven
tions was also noted.
Results: The RI in both groups was sign ificantly raised compared to the normal
range . In Group I it measured 0.891 +/- 0.075 before surgery. In shunted patients
who improved, RI fell to 0.680 +/- 0.121 (p < 0.00) and in those who did not, it
remained at 0.830 +/- 0.056 (p=0 .20). Before surgery, there was a trend of in
creas ing RI with increasing intracranial pressures, but no statistically significant
correlation (p=0.12). In Group II, the pre-medication RI measured 0.917 +/- 0.129.

In patients who improved, it fell significantly (p < 0.00) while there was no signif
icant change in those who did not (p=0.23).
Conclusions: In hydrocephalic children, RI in the ACA is elevated. Though it
shows no significant correlation with intracranial pressure, there is a trend of
increasing RI with increasing pressures. Also, it shows a significant fall after any
appropriate intervention.Therefore, RI may be used to complement clinical judge 
ment for follow-up.

8-0717 11:24

Liver, meconium, hemorrhage - the value ofrt weighted images in fetal MRI
J . Zizka , P. Elias, K. Hodik; Hradec Kralove/CZ

Purpose: Short Tl relaxation times cause liver, meconium, and subacute hem
orrhage to be displayed as Tl hyperintense structures on fetal MRI. The aim of
our study was to assess the value ofTl weighted images (WI) in the evaluation of
abdom inal pathologic masses or anomalies of fetal digestive tract.
Methods and Materials: Of 83 fetal MR examinations comprising standard T2
WI (HASTE), additional Tl WI (FLASH, TurboFLASH) were acquired in 12 cases
in order to evaluate location and structure of the fetal liver (5 cases) , position of
the colon (3), nature of pathologic abdominal masses (2) or cystic lesions (2).
The gestational age ranged between 17 and 36 weeks .
Results: Contrary to the standard T2 WI, Tl WI enabled superior delineation of
fetal liver and large intestine including rectum . Moreover, Tl WI defined the con
tent of diaphragmatic hernia (3 cases), revealed a meconium pseudocyst in an
intestinal perforation (2) , clarified hepatic origin of a cystic mesenchymal hamar
toma (1), correctly defined the relation between sacrococcygeal teratoma and
rectum (1), and correctly diagnosed subacute adrenal hemorrhage (1). MRI cor
rectly diagnosed normal live r tissue in one fetus with positive family history of
hemochromatosis. One false positive and one false negative diagnosis of a mal
rotational anomaly were encountered. In one case , MRI did not show sonograph
ically depictable liver calcifications.
Conclusion: Specific signal features of methemoglobin, meconium, and liver
predetermine Tl WI to be a valuable adjunct to standard fetal MRI when suspect
ing a digestive tract anomaly or in the evaluation of pathologic abdominal mass
es.

8-0718 11:33

Demonstration of changes in fetal oxygenation during maternal hypoxia by
functional magnetic resonance imaging (fMRI)
U. Wedegiirtner. M. Tchitikov. M. Koch, G,B. Adam , H. Schroeder;
Hamburg/DE

Purpose: To investigate the potential of IMRI to measure changes in letal tissue
oxygenation during acute maternal hypoxia in fetal Iambs.
Material and Methods: Two ewes carrying singleton fetuses (gestational age
125 and 131 days) underwent MR imaging under inhalation anaesthesia. BOLD
imaging of the fetal brain , liver and myocardium was performed during acute
maternal hypoxia (oxygen replaced by N20). Maternal oxygen saturation and
heart rate were monitored by a pulse-oxymeter attached to the maternal tongue.
Results: Changes of fetal tissue oxygenat ion during maternal hypoxia were clearly
visible with BOLD MRI. Signal intensity changes were more distinct in liver and
heart (40%) as in the fetal brain (10%). which reflects a centralization of the fetal
blood flow.
Conciusions: fMRI is a promising diagnostic 1001 to determine fetal tissue oxy
genation and may open new opportunities in monitoring of fetal well being in high
risk pregnancies complicated by uteroplacentar insufficiency.

8-0719 11:42

MRI and 'H MRS for monitoring of the fetal human brain development
VA Rogozhyn, Z.Z. Rozhkova , LG. Kirillova; Kiev/VA

Purpose: Our goal is monitoring the fetal human brain development by MRI and
' H MRS.
Materials and Methods: Group 1 (G1) of 56 women with and group 2 (G2) of 15
women without complicated pregnancies were studied by 1.5 T Magnetom
Vision (SIEMENS). MRI of fetal brain (from 32 to 39 weeks of gestational age)
was obtained with HASTE sequence: TRITE = 80/16ms. Fetal brain structures;
lateral ventricles, corpus callosum, and cerebellar vermis were measured. 'H
spectra were recorded with the STEAM sequence: TRITE = 1500/270, 20ms.
Integral intensity of signals of NAA, Cr, Cho, Lac, and Ins were obtained.
Results: It was found that in G2 rapid changes during the fetal per iod were ob
served; the ventricular/brain ratio decreases, and the length of corpus callosum,
and also the length, height, and area of cerebellar vermis increases. The ratios
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NAAI(Cho+Cr) and NAAICr for G1 and G2 were not distinguishable. In the eval
uation of asphyxiated neonates, a low NAAICho and detectable Lac were found
to predict an adverse neurologic outcome. The reduced NAAICho is the result of
a decreasing NAA content, whereas the Cho level does not appear to be affected
by hypoxia.We found a lower content of Cr and a higher of Cho in the fetal brain
in comparison with that observed in neonatal brain at similar gestational ages .
Conclusion: MRI and 'H MRS are very sensitive and effective methods for early
detection of fetal hypoxic ischemic injury. Both the methods can be applied in
obstetric diagnostics for assessment and understanding of intrauterine growth
retardation.

Acute ankle trauma - the value of a short dedicated extremity MRI
examination in predicting the need for treatment
J.J. Nikken, E.H.G. Oei, A.Z. Ginai , G.P. Krestin , JAN. Verhaar, A.B. Van Vugt ,
M.G.M. Hunink; Rotterdam/NL

Purpose: To evaluate the value of a short dedicated extremity MRI examination
in all patients presenting with acute ankle trauma in order to identify those pa
tients who require treatment versus those that will not need additional therapy.
Materials and Methods: In a prospective controlled trial patients with recent
ankle trauma were included and randomized between radiography and the com
bination of radiography and MRI. Data were collected on sex, age, side, trauma
mechanism, radiography result, MRI result and treatment after the initial visit to
the hospital. Using univariable and multivariablc regression analysis, four mod
els were created to predict treatment. Akaike's information criterion and ROC
analysis were used to determine whether MRI contributed significant informa
tion.
Results: Of the 197 included patients 109 received additional treatment. In uni
variab le analysis age (likelihood ratio test p-value 0.08) , radiography result (p
value < 0.001) and MRI result (p-value 0.002) had a likelihood ratio p-value less
than 0.1 and were subsequently analyzed in multivariable regression analyses.
In the multivariable analysis MRI significantly contributed to the prediction of the

Electrical impedance scanning - a new diagnostic tool for lymph nodes in
children
H.-J.~, A. Malich, K. Kentouche, M. Freesmeyer, J. Bottcher, S. Vogt ,
W.A. Kaiser; Jena/DE

Purpose: The sonographically based differentiation between inflammatory and
malignant lymph nodes is difficult In children, especially in patients with mali
gnancies in their history. Electrical impedance scanning (EIS) is a diagnostic tool
for differentiation of malignant lesions. Malignancies show different electrical prop
erties with Changes in conductance and capac itance which can be analyzed by
EIS. In this study we evaluated the extent of EIS in the diagnosis of lymph node
lesions in children.
Subjects and Methods: EIS using TransScan TS 2000 (Siemens, Germany) was
evaluated as a reliable method in lymph node diagnostics in a pediatric popula
tion of 77 children with sonographically suspicious lesions. Included in the study
were cervical , SUbmandibular, inframandibular, nuchal, and supraclavicular lymph
nodes .The EIS results were compared to histopathological findings, serological
findings, or long-time follow-up investigations.
Results: Sensitivity for EIS was 75% and specificity was 84.1%. The negative
predictive value was 93% and the positive pred ictive value was 60%. The false
negative cases (n=4) were T-cell lymphoma, neuoblastoma, high -grade Hodgkin
lymphoma and nodular sclerosis.
Conclusion: This study suggest the potential usefulness of EIS as an additional
imaging modality for the differentiation of lymph node diseases in children . Diffi
culties are caused by the histopatholgical spectrum of malignant lymph node
transformation in children compared to studies in adults and by characteristic
meltdown in inflammatory or granulomatous transformed nodes .

need for treatment, however, the area under the ROC curve of the model with
both radiography and MRI result did not differ significantly from the model with
only radiography, indicating no difference in discriminatory power.
Conclusion: A limited MRI examination in the initial evaluation of acute ankle
injury has additional predictive value over and above radiography in identifying
patients who need treatment but cannot identify those who can be disch arged
from further follow-up.

8-0723 10:48

MRI follow-up evaluation of condral implantation by M.A.C.I . (matrix
Induced autologus chondrocyte implantation)
M.G.~,G. Carrafiello, F. Fontana, M. Ronga , L. Callegari ,
E. Genovese, C. Fugazzola: VaresellT

Purpose: To point out the main phases of condral implantation follow-up by using
MRI.
Material and Methods: 21 patients (17 - 52 age, 14 males and 7 females) al
ready treated by MAC.1.have been evaluated by using MRI. All of these had
been previously diagnosed to be affected by chondromalacia III and IV grade .
Chondral lesions were localized to the knee for 18 patients and to the ankle for 3
patients. In one case had a second look arthroscopy.
MRI examinations were repeated 3, 6 and 12 months after surgery. SET1 , FSE
T2, Fat-Sat T1 e T2, GE T2' images were obtained.
These examinations have been compared with clinical results .
Results: In 20 cases it was possible to identify the reproduced cartilage and its
signal changes, to measure the implantation thickness and to value subchondral
bone conditions. In one case MRI demonstrated the total absence of implantation
thickness due to therapeutic failure .
Conclusions: MRI seemed to be gold standard method in follow -up of M.A.C.1.
technique. This method allow measurement of the post surgery cartilage thick
ness , to differentiate its components (hyaline or fibrous) and to point out eventual
subcondrallesions.

8-0722 10:39

MRI and arthro-MRI vs arthroscopy in the evaluation of tibio-talar joint
osteochondral pathology
G. Cerone, M. Polito, R. Manella, V. Calvisi, A. Barile, C. Masciocchi;
L'Aquila/IT

Purpose: To establish the diagnostic accuracy of MRI and arthro·MRI in the eval
uation of the osteochondral disease of the tibio-talar joint (TTJ) in comparison to
arthroscopy.
Materials and Method: Twenty-six patients affected by tibio-talar pain and swell
ing were submitted to plain films and to MRI using dedicated and whole body
MRI units . In twenty-one of them history of a previous inversion ankle sprain was
present. In 8 cases intra-articular injection of paramagnetic contrast media (5
10 ml of contrast medium obtained from the diluition of 0.6 ml of Gd-DTPA in
250 ml of saline) was performed. CT scan was performed in nine cases. All the
patients underwent surgery.
Results: In all cases arthroscopy confirmed the MRI findings . 20 TTJ chondral
diseases were discovered by MRI with different degrees of severity (7 low, 5 mild,
8 severe grade). In 4 of 7 low grade conditions arthroscopy could not reveal the
damage of the subchondral bone and subchondral drilling was performed on the
basis of MRI findings. In 6 patients arthroscopy confirmed CT and MRI evidence
of osteochondritis dissecans (00) . In 3 cases of OD an unstable fragment was
diagnosed by arthro-MRI and confirmed by arthroscopy.
Conclusions: On the basis of our experience MRI and arthro-MRI have to be
cons idered the gold standard in the study of TTJ cartilage allowing evaluation of
the full thickness and subchondral bone. Arthro-MRI is also the method of choice
in the evaluation of 00 fragment stability.

8-0724 10:57

Achilles tendon xanthomata: Assessment of regression with spiral CT
during intensive lipid lowering therapy
I. Mastorakou, S.~, O. Karapanagiotou, G. Kolovou, M. Giannopoulou;
Athens/GR

Purpose: Achilles tendon xanthomata (ATX) are common in patients with heter
ozygous familial hyperholesterolemia (hFH) . Spiral computed tomography was
performed to study the alterations at the size and mean density of the Achilles
tendon after lipid lowering therapy with statins.
Patients and Methods: ATX of 19 hFH patients were evaluated by both a clinical
examination and a spiral CTscan and followed up after 11.8+/-9.3 months of in-
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tensive therapy. At least three measurements of the surface area and mean den
sity of the achilles tendon were averaged at the calcaneus level and 30 mm above.
Comparison of the measurements before and after treatment were made by us
ing a paired t-test, Additionally, total cholesterol , triglycerides, HDL , apolipopro
teins AI and Band Iipoprotein(a) plasma levels were calculated before and after
treatment.
Results: All patients exhibited a significant improvement in lipid parameters. As
for the Achilles tendon , there was a statistically significant decrease at the mean
values of the measured surface (S=163,971 sqmm and S=151.359 sqmm 
p < 0.01) and a statistically significant increase at the mean values of the density
of the assessed area (D=35,067HU and D=30,994HU - P < 0.02), because of the
decrease of the fat content of the tendon . Both signs are indicative of a tota l
decrease of ATX.
Conclusion: Lipid lowering treatment can reduce the size of ATXas clearly shown
by CT scan. The mechanism of regression may be similar to the changes of cor
onary artery plaque morphology.

8-0725 11:06

Comparison of ultrasound and intraoperative findings in Achilles tendon
rupture
P. Mm,glli, D. Miklic, V. Rakic-Er'ek, Z. Doko, D. Markulin , M. Zaharija;
ZagreblHR

Purpose: To assess the value of US in diagnosing Achilles tendon ruptures by
comparing the imaging with intraoperative findings.
Materials and Methods: 88 patients (81 men and 7 women), 23 to 69 years of
age admitted to the Clinic of Traumatology, under the clinical diagnosis of Achil
les tendon ruptures , underwent ultrasound examination of the tendon. The leng
hth of the tendon and the size of the defect were mesaured. On the basis of
morphological findings and dynamic tests (dorsal flexion and extansion) the le
sions were described as complete or partial ruptures. These results were com
pared with intraoperative findings.
Results: The left tendon was more often ruptured (53%) than the right (47%).
The most common sight of the lesion was the distal third (49%).The length of the
tendon and the size of the rupture measured sonographicly and intraoperatively
proved to be highly related (almost linearly). 78 lesions were were diagnosed as
complete and 10 as partial ruptures by US. Intraoperatively 86 lesions proved to
be complete and only 2 patrial. This difference proved to be statisticly significant.
Conclusion: Ultrasound proved to be an excelent imag ing method in confirming
the clinical diagnosis of Achilles tendon ruptures - ultrasound findings of a lesion
were proved intraoperatively in all cases. It is statistically less reliable when it
comes to distinguishing between patrial and complete ruptures. Most of the le
sions that seemed as patrial ruptures proved to be complete on surgery.

8-0726 11:15

Color and power Doppler sonography in symptomatic Achilles tendon
disease
M.~, N. Ulreich, A. Dirisamer, D. Tscholakoff, A.A. Bucek; Vienna/AT

Purpose: The present trial focused on the exact role of color (CDS) and power
Doppler sonography (PDS) in Achilles tendinopathy and correlated these tech
niques with the clinical severity of the disease and with findings on gray-scale
sonography.
Methods and Materials: 20 patients with in total 28 symptomatic Achilles ten
dons were included in this prospective tria l. Additionally included were the asymp 
tomatic tendons (n=12 ) of patients and both tendons (n=30) of fifteen controls.
The pain score of Robinson - which ranges from 0 (strong severe pain) to 100
(asymptomatic) - was used to assess clinical severity of the disease. Both ten
dons of patients and contro ls were examined by a GE LOGIQ 9™scanner with a
small-parts 14 MHz transducer.
Results: Gray -scale sonography detected in total 31 focal hypoechoic areas in
19 (67 .9%) of the 28 symptomatic tendons. CDS as well as PDS detected blood
flow in 14 (73 .7%) of the 19 tendons with focal hypoechoic areas . No blood flow
was detected in the remaining symptomatic tendons (n=14) and in the asympto
mat ic tendons of patients or in both tendons of controls. CDS and PDS resulted
in a spec ificity of 100% and a sensitivity of 50% for symptomatic Achilles tendin 
opathy. Patients with blood flow with in the tendon had a significantly lower score
according to Robinson than symptomatic patients without flow (P=0.009).
Conclusion : CDS and/or PDS are useful as adjunct to gray-scale sonography in
the examination of Achilles tendinosis especially because presence of blood flow
is associated with stronger pain, discomfort and physical restriction.

8-0727 11:24

Radiological findings of first naviculocuneiform coalition
Y. QbQi, S. Kim, S. Bae, J . Ahn , M. Shin, Y. Yoon; SeouVKR

Purpose: The aim of this study was to understand the plain radiographic, CT and
MR findings of the first naviculocuneiform coalition.
Methods and Materials: 32 feet from 22 patients (12 male and 10 female ; age
range , 11-43 years) with an abnormality in the naviculocuneiform joints on the
plain foot radiographs were included in this study. Seventeen out of 32 feet (53%)
showed symptoms and 15 cases (47%) were asymptomatic. All cases had no
experience of trauma or arthritis history. The radiological studies were plain radi
ographs (n=32), CT (n=12) , and MRI (n=3). The findings of cortical irregularities,
subchondral cysts , subchondral sclerosis, changes in the joint space , beak-like
spurs and the bony fragments on pla in radiographs andl or CT were retrospec
tively reviewed. The MR findings were also analyzed.
Results: Plain radiographs and/or CT showed cortical irregularity in 29 cases
(90.6%). a subchondral cyst in 24 (75%), subchondral sclerosis in 27 (84.4%), a
change in the joint space in 26 (narrowing; n=23, widening; n=3)(81.3%), a beak
like spur in 17 (53%) and a bony fragment in one case. The medial plantar side of
the joints were involved in 26 cases. MRI showed a Tl low and T2 high signal
intensity, and a fibrocartilaginous union in 3 cases.
Conclusion: The naviculocuneiform coalition shows a cortical irregularity,
subchondral sclerosis, subchondral cyst and a narrowing of the jo int space on
plain radiographs and/or CT.This condition is uncommon, but a diagnosis may be
established more frequently with increasing awareness of this disease.

8-0728 11:33

Dynamic contrast-enhanced MRlln the evaluation of Charcot foot
V.la.!l:ma, I. Barqellini , A. Piaggesi, S. Ortori , M. Cosollini , C. Bartolozzi ;
Pisa/IT

Purpose: To review MRI findings before and after Gadolinium administration in
patients with suspected Charcot foot and to evaluate its role in establishing the
disease activity.
Materials and Methods: MRI was performed in 20 patients with clinical or radio
logical evidence of complicated diabetic fool. After standard MR examination (0.5
T), including Spin Echo (SE) Tlw, Fast SE T2w and STIR sequences; a Gd
enhanced dynamic study (Fast SPGR) was performed in patients with evidence
of signal intensity abnormalities (n=14) ; a late SE T1w acquisition followed . Find
ings were reviewed by two expert radiologists.
Results: MRI findings were indicative of Charcot foot in 15 patients. Among these,
the acute stage was diagnosed in 10 cases, and the stable phase in 5. Osteomy
elitis was diagnosed in 5 cases , associated with neuropathic osteoarthropathy in
2; differential diagnosis between acute Charcot foot and osteomyelitis was based
on the morphologic features of signal abnormalities. In two patients, MRI did not
demonstrate a complicated diabetic foot .
On dynamic MRI, a rapid and intense contrast uptake (increased signal intensity
> 100% in the first 30 sec) was demonstrated in the acute Charcot foot ; it pro
gressively decreased in follow-up in cases of therapeutic response.
MRI findings were confirmed in all cases , by clin ical (immobi lization and cast
n=10 ) andlor MR follow -up (n=15), or biopsy and surgical specimen (n=5) .
Conclusions: MAl is a highly accurate tool in depicting signal abnormalities in
patients with comp licated diabetic foot. Dynamic MRI could be useful in deter
mining the disease act ivity and evaluating its clinical outcome.

8-0729 11:42

The role of ultrasound and MRI examinations in the evaluation of hlndfoot
pathology
E. Bassetti, M. Mastantuono, L. Di Giorgio, A. Talarico , R. Passariello; Rome/IT

Purpose: Hindfoot palntut syndromes can cause high grade of disability for the
patient affected. With this study we try to verify the possibility offered by the US
and MRI examination in the evaluation of the calcanear region of the foot.
Materials and Methods: We studied 59 patients (42 males and 17 females) sport
trainers with a painful syndrome at the level of the hindfoot that was not related to
trauma . The US examination was performed with high resolution transducer 10
13Mhz (Technos Esaote) ; the MRI examination was performed with Dedicated
Magnets (Artoscan-E-Scan Esaote) using different sequences such as S.E.Tl ,
Turbo T2, G.E. and STIR
Results: In 22 patients the US exam ination clearly demonstrated a chronic or
acute alteration of tendons, almost all present at the level of the Achilles tendon.
The MRI examination was superior to US in demonstrating not the tendon's alter
ations but the associated alterations such as bursitis , focal inflammation and some
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alterations localized at the level of the musculo-aponeurotic structures with their
insertion localized in front of the poster ior process of the calcaneus.
19 patients had a fluid collection at the level of the synovial bursae, 9 patients
presented alterations at the level of musculo-aponeurotic structures, 5 patients
presented bone or art icular alterations and 4 patients had focal inflammat ion.
Conclusions: In our experience both US and MRI had been very useful for the
assessment 01 the different painfu l cond itions of Ihe hind foot and permitted a
correct assessment of the pathologic alterations in this anatomical region.

8-0730 11:51

Multislice CT In calcaneal fractures
0 .5. Springer, N. Ghanem , T.A. Bley, M. Langer; Freiburg/DE

Purpose: Evaluation of diagnostic value of multislice CT in diagnosis and preop
erative evaluat ion of calcaneal frac tures.
Materials and Methods: In a 12-month period we consecutively performed 56
multislice CT exams (Somatom Volume Zoom, Siemens) in 50 patients for either
detection, preoperative assessment of extent or postoperative course of calca
neal fractures . Due to surgical measures and patient immobility CT scans could
rarely be acquired in the preferred axial plane. 2D reconstructions were routinely
performed with the following parameters: 2 mm slice thickness. 1 mm collirna
tion, 2 increment, 0,5 sec rotation time. All examinat ions were evaluated by two
experienced observers concerning either presence of calcaneal fractures or de
gree of comminut inon or subta lar joint congruity.
Results: There were 46 exams for detection and 10 exams for postoperative
course . Multislice CT depicted 21 unilateral and 5 bilateral calcaneal fractures.
Suspected calcanea l fractu res were excluded in 20 cases. Multiplanar recon 
struct ions were routinely obtained revealing fractures of the anterior (48%), mid
dle (45%) and poste rior (61%) facets of the talaocalcaneal joint. 65% of the
fractures involved the calcaneocuboid joint.
Conclusion: Helical CT is the method of first choice in the diagnosis of calcaneal
fractures. It represents the only imaging procedure that prov ides sullicient infor
mation concern ing both bony anatomy and degree of articular destruction before
surgical reconstruction. Over and above that multisl ice CT reduces examination
time and offers isotropic, multiplanar images of high quality independently of the
patient's foot positioning.

tively but also qualitatively. Due to the increased BOLD to noise ratio at 3T, higher
cogn itive functions can be mapped with higher accuracy, and more subtle cogni
tive subfunctions become detectable.

8-0732 10:39

Evaluation of the motor control and learning using BOLD-contrast fMRI
A. Ia!1am, M. Caulo, S. Comani, M. Bertollo, A. De Nicola, P. De Matthaeis,
C. Colosimo. L. Bonomo: Chieti/lT

Purpose: Aim of this study was to verify which corti cal areas are activated during
motor control and learning as well as to analyze the underlying learning processes.
Materials and Methods: Fifteen volunteers (7 males and 8 females) were en
rolled in this study, after informed consent. fMRI examinations was carried out at
1.5T and bold-cont rast was obtained by means of EPI sequences. the experi
mental protocol consisted in the execution of a blocked-trial paradigm in which
rest phases alternate with task phases . The volunteer was asked to execute a
simple movement of flexion-extension of the two index finger s, in phase opposi
tion . During the first half of the protocol, the volunteer was asked to change exe
cut ion velocity from a slow to a rapid rhythm at his/her own ease, while during the
second half of the protocol the task was performed under the guidance of an
acoust ic tone at a frequency of 1.5 Hz, in the slow phase, and of 3.4 Hz, in the
rapid phase. Images were processed with the dedicated softwares SPM96 and
MEDX.
Results: Different patterns of activation were observed for control and learnin g
processes. Act ivation of the pre-frontal cortical areas was associated to planning
processes (Brodmann areas 9, 10 and 46). We observed activations located in
the basal ganglia , cerebellum and thalamus in the phases related to the "build
ing" of motor images .
Conclusions: Our results show that the cort ical activity during motor control and
learning is consistent with the dynamics systems theory proposed by Kelso.

8-0733 10:48

Rapid improvement of somatosensory perception mirrored by fMRI
A.-F.~, B. Pleger, P. Ragert, H. Dinse, M. Tegenthoff, V. Nicolas;
Bochum/DE

8-0731 10:30

fMRI at high field strength: Fancy or feature? An intra-individual
comparative fMRI study at 1.ST and 3T
L. Scheef' , J. Gieseke' , J . Textor ' , C. Kuhl', H.H. Schild' , K. Hoenig ' ;
'BonnID E, 2Hamburg/DE

Purpose: Aim of this study was to evaluate the potential benefits of higher field
magnetic strength for fMRI using a complex cognitive task.
Materials and Methods: 10 healthy volunteers underwent fMRI on a 1.5T and on
a 3T scanner (Philips INTERA). Sequence parameters: Single sho t GE
EPI,TEfTR /Flip = 30ms/3000ms/90 at 3T, and 50ms/3000ms/90 at 1.5T, voxel
size: 3.6 mm x 3.6 mm x 4 mm. The paradigm compr ised three motor decision
tasks with graded cognitive complexity and a verbal fluency task. Data were an
alysed with SPM99, based on the individual responses.The calculated (T) maps
were thresholded with p < 0.05 corrected for the entire volume. Add itionally, a
ROI-based quantative analysis was performed.
Results: With both techniques the main sensory-motor and language areas were
detected. However, at 3T, additional activation was identified in areas involved in
the decision process and premoto r planning, i.e. supplementary and premotor
areas as well as in mid-temporal and striatal structures.The quant itative analysis
revealed larger cluster sizes and higher T-values for all act ivated areas. In aver
age we found the cluster size at 3T to be 2x larger compared to 1.5T.The mean
maximum T-value was 8,7 ±1,7 at 3T and 6.9 ±0.6 at 1.5T.
Conclusion: We found a clear superior ity of the high field strength compa red to
1.5T.Moving to high field strength improves functional imaging not only quantita-
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Purpose: Training induced improvement of behavioral perform ance is ollen par
alleled by changes in cortical representation. In our study mechanisms of cortical
plasticity in the somatosensory system are examined using a rapid learning pro
cedure.
Materials and Methods: Based on the concept of hebbian learning we used a
tactile coactivation procedure by simultan eous stimulation of several receptive
fields .Ten right-handed healthy subjects were examined directly before and after
tact ile coactivation of the right index finger (IF). At both times tactile discrimina
tion thresholds as well as functional MRI (fMRI) were obtained for each IF.fMRI 
datasets were acquired using a BOLD-sensitive spin-echo-EPI sequence during
a blocked parad igm with non-painful electrical stimulation of each IF.Stat istical
analysis was done using SPM 99.
Results: After coactivation the tactile discrimination threshold of the right IF was
significantly lowered whereas remained unchanged for the left side. Comparing
post versus pre coactivation fMRI cortical activation pattern stayed the same for
the left IF yet for the right IF demonstrated a significant enlargement of contralat
eral primary (S1) and secondary (S2) somatosensory cortex. Moreover the con
tralateral enlargement of 31 correlated linearly with the improvement of tactile
discrimination of the right IF.
Conclusions: Plastic changes in somatosensory cortex play a substancial role
in perceptual learning. For rapid learning effects in the somatosensory system
we could demonstrate a linear correlation between improvem ent of behavioral
performance and enlargement of the contralateral S1 area as well as an involve
ment of the next hierarchical level in S2.

8-0734 10:57

Functional mapping of human brain during meditation: An fMRI study
S. Khushu , S.8 . Kumaran , R.P.Tripathi ; New Delh i/IN

Purpose: The practice of mediation is associated with significant changes in
perception, attent ion and cognition.Though beneficial effects of meditation are
well known, the neurophysiological mechanism behind them are poorly under
stood.
Materials and Methods: Functional magnet ic resonance imaging (fMRI) using
blood oxygenation level dependent (BOLD) contrast was used to map the brain
areas active during meditat ion (Brahmakumari Rajayoga meditat ion) in eleven
healthy, right-handed subjects with more than 3 years of experience. The sub-
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cientific Sessions

jects were requested to direct their attention towards a series of meaningful
thoughts, with eyes open. Measurements consisted of five slices of gradient echo
imaging (Magnetom Vision, Siemens, Erlangen) covering the frontoparietal and
occipital lobe. The study was carried out in two sessions (of 30 measurements
each) on consecutive days. In the first session, 18 measurements of meditation
phase was preceded and followed by a period of random thinking (non-medita
tion), with 6 measurements each. The second session consisted of random think
ing for the entire duration.
Results: The heart rate exhibited significant increase (p < 0.02) during the med
itation phase. Z-score post processing showed bilateral activation in the prefron
tal lobe extending laterally in four subjects, right frontal lobe activation in three
subjects and left occipital lobe in two subjects (> 15 years of meditation experi
ence) showing the dependence of neural substrates recruited during the process
of meditation upon years of experience. The results obtained are explained in
terms of directed attention, visual imagery and control of the autonomic nervous
system.

8-0735
withdrawn by author

8-0736 11:06

Cross-modal plasticity for Braille-reading in blind SUbjects due to pure
sensoric or motor activation?
E.R. Gizewski, T. Gasser, A de Greiff, A. Boehm, M. Forsting; Essen/DE

Purpose: As described previously, blind subjects revealed primary and second
ary visual cortex activation during Braille reading and discrimination tasks. Our
main purpose was to differentiate whether the occipital activation during Braille
reading of blind subjects is task-specific or due to sensible or motor activation.
Materials and Methods: Congenitally and early blind subjects were studied with
functional MRI during Braille reading, tactile discrimination of nonsense dots,
electrical stimulation of the median nerve and finger tapping. The experiments
were done in block design with 6 episodes lasting 34 second each. EPI sequenc
es with 34 slices were performed on a 1.5 T MR scanner.
Results: All blind individuals reading Braille or discriminating nonsense dots
showed robust activation of the primary, secondary and higher visual cortex.
Application of a peripheral electrical stimulus to the reading hand showed an
activation of the primary somatosensory cortex, but no activation in the visual
cortex. Pure motor activation during finger tapping with the reading hand showed
normal praecentral activation and no activation of visual cortex. Passive listening
without discrimination task as well activated not the visual cortical areas.
Conclusion: Occipital activation during Braille reading and discrimination tasks
is not due to plasticity of sense of touch or motor function. Therefore, activation of
the visual cortex in blind SUbjects is related to higher intellectual functions like
decision or text understanding.

8-0737 11:15

Evaluation of cortical activation of motor areas in patients with Parkinson's
disease by using f·MRI: Preliminary results
M. Ukmar, R. Moretti, R. Longo, M.A. Cova, C. Furlan, P.Torre; Trieste/IT

Purpose: To evaluate the activation of cortical motor areas in patients with Par
kinson's disease by using f-MRI.
Methods and Materials: 8 patients with asymmetric akinetic-rigid Parkinson's
disease underwent f-MRI examination. The exams were performed with a 1.5 T
magnet applying a single-shot EPI FFE sequence (TRfTE=3200/45, =900

, slice
thickness=4 mm, number of suces-zs). During the examination the patients exe
cuted a finger opposition task (1-2, 1-3,1-4,1-5) with both hands, firstly with af
fected hand and than with the healthy one.Whole head high resolutionT1 weighted
images (TRfTE=609/15) were then acquired to be used as an anatomical refer
ence. The data obtained from functional evaluation were analyzed on a separate
workstation.
Results: In all patients an hypoactivation of cortical motor areas controlaterally
to the affected site and a hypoactivation of basal ganglia was shown.
Conclusion: These preliminary results show that f-MRI can be helpful to under
stand Parkinson's pathophisiology, in particular the role played by the basal gan
glia in motor control. f-MRI could be helpful in few selected cases in the differential
diagnosis among different Parkinsonian syndromes.

8-0738 11:24

Postoperative speech disorder after medial frontal surgery: Role of the
supplementary motor area
A Krainik '·', S. Lehericy,,3, H. Duffau', H. Chainay', D. Le Bihan", C. Marsault';
'Clichy/FR, 'Paris/FR, 30rsay/FR

Purpose: Patients undergoing surgical resection of medial frontal lesions may
present transient postoperative speech disorders that remain largely unpredicta
ble.The aim of this work was to relate the occurrence of this speech deficit to the
specific surgical lesion of the supplementary motor area (SMA) involved during
language task using fMRI.
Materials and Methods: Twelve patients were studied using a verbal fluency
task before resection of a low grade glioma of the medial frontal lobe, and com
pared with 6 healthy subjects. Pre and postoperative MR variables including the
hemispheric dominance for language, the extent of SMA removal, and the vol
ume of resection were compared with the clinical outcome.
Results: Following surgery, six out of twelve patients presented speech disor
ders. The deficit was similar across patients, consisting of a global reduction in
spontaneous speech, ranging from a complete mutism to a less severe speech
reduction, which recovered within a few weeks or months. The occurrence of the
deficit was related to the resection of the activation in the SMA of the dominant
hemisphere for language during the verbal fluency task (p < O.Ot). Increased
activation in the SMA of the healthy hemisphere on the preoperative fMRI was
observed in patients with postoperative speech deficit.
Conclusion: fMRI is able to identify the area at risk in the SMA of which resec
tion is related to the occurrence of characteristic transient postoperative speech
disorders. Increased SMA activation in the healthy hemisphere suggested that
plastic changes of SMA function occurred in these patients.

8-0739 11:33

rTMS evokes plastic reorganization in human somatosensory cortex and
parallel tactile discrimination improvement: A fMRI study
A-F. Foerster, B. Pleger, P. Ragert, M. Tegenthoff, H. Dinse, V. Nicolas;
Bochum/DE

Purpose: rTMS (repetitive transcranial magnetic stimulation) is widely used to
investigate different aspects of cortical excitability and inhibition, which play an
important role in controlling plasticity. Our study explores the effect of rTMS ap
plied over the primary somatosensory cortex (S1) on cortical representation and
corresponding tactile discrimination.
Materials and Methods: Ten healthy subjects underwent two rTMS sessions
(5 Hz, 25 trains with 50 single pulses, for 10 min) with a rest period of 1 hour
between sessions applied with a figure-eight coil positioned over the digit repre
sentation of left somatosensory cortex (SI). Before and after rTMS psychophysi
cal testing was performed on all subjects using tactile spatial two-point
discrimination of the right index finger (IF) and ring finger (04) and as a control
the left IF.Parallel fMRI was assessed pre and post rTMS using a blocked design
with a sideseparated electrical non-painful stimulation of both IF.Statistical anal
ysis of functional MRI data was performed using SPM99.
Results: rTM8 revealed a significant lowering of tactile discrimination thresholds
for the right IF and 04, which was reversible within 135 min for the IF and within
90 min for 04. The left IF was not affected by rTM8. Whereas no change in corti
cal activation pattern was seen for the left IF fMRI demonstrated a rTM8 induced
enlargement of contralateral 81 for the right IF.
Conclusions: The results indicate that a stimulation protocol resembling those
used in long term potential studies, applied from outside directly to selected brain
regions can induce meaningful cortical reorganizations paralleled by improve
ment of discrimination thresholds.

8-0740 11:42

A fMRI study of activation of the secondary somatosensory cortex (511) and
adjacent cortices elicited by median nerve stimulation at different stimulus
intensities
A. Tartaro, M. Caulo, A. Ferretti, C. Del Gratta, C. Colosimo, L. Bonomo;
Chieti/IT

Purpose: In a previous MEG study the SII responses at stimulus intensities ranging
from the sensory to a weak painful level were found to be fitted by an S-shaped
function. Two different populations of neurons responding to non-nociceptive and
nociceptive stimuli were hypothesized.The present study aimes at detecting, using
BOLD-contrast fMRI, a variation in the activated areas in SII when the stimulus
intensity increases approaching the pain threshold.
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Materials and Methods: Ten right -handed healthy volunteers were enrolled in
this study. The electric stimulus was a rectangular pulse delivered to the right
median nerve at the wrist. Six evenly spaced intensity levels were assessed for
each subject , so that the first level was below the motor threshold and the sixth
level was above a subjective slight pain level. For each stimulus intensity, BOLD
contrast signal was obtained with 60 functional volumes (22 slices, TR 3 s, matr ix
64 x 64, voxel size 4 mm x 4 mm x 3 mm) according to a block paradigm with
alternat ing states of stimulation and control. Data were analyzed by means of the
Brain Voyager software using the general linear model.
Results: Preliminary results show a different pattern of activation when compar
ing the motor threshold with the near-painful stimulation .The areas of activation
are more posterior and medial, in the hemisphere contralateral to the stimulus, in
the slight pain condition as compared with the motor threshold condition .
Conclusions: The present study supports the hypothesis that tactile, proprio
ceptive and pain fibers project to different areas in the SII cortex.

ties for the detection of significant stenoses (luminal narrowing > 50%) were cal
culated for all vessel segments with DSA correlation. Data analysis was per
formed in a blinded fashion by two experienced vascular radiologists. Additional
vascular disease detected by WB-MRA was subsequently assessed with ultra
sound and/or a dedicated MRA follow-up examination .
Results: With DSA as gold standard , WB-MRA reached an overall sensitiv ity of
91% and specificity of 94% for the detection of high-grade stenoses . Additional
vascular disease was detected in 12 patients (RAS, n=6; CAS, n=3; SAS, n=1;
vertebral artery occlusion , n=l ; AAA, n=2). The interobserver agreement was
good (k=0.86).
Conclusion: The outlined WB-MRA approach allows a rapid, non-invasive , and
accurate evaluation of the arterial system from carotid to tibial arter ies in patients
with atherosclerosis. It offers the potential to detect additional relevant and clini
cally non-suspected vascular disease.

8-0743 10:48

Evaluation of iliac and peripheral arteries: Comparison of contrast
enhanced 3D panoramic-table MR angiography with conventional digital
subtractlon angiography
H.A. Deutschmann, H. Sch6l1nast, M. Brodmann, P.Reillner, K.w. Preidler,
D.H.M. Szolar ; GraziAT

8-0742 10:39

Diagnostic performance of whole-body 3D MR angiography in patients with
peripheral arterial occlusive disease
C.U. Herborn , M. Goyen, K. Kroeger, D. Stoesser, S. Bosk, J.F. Debatin,
S.G. Ruehm; Essen/DE

Purpose: To assess the diagnostic value of whole-body MR angiography (WB
MRA) compared to conventional DSA exams in patients suffering from peripheral
arterial occlusive disease (PAD).
Materials and Methods: 52 consecutive patients (36 male, 16 female, age range:
54 and 78 years; mean age: 61.2 years) with known PAD referred for DSA of the
lower extremities were enrolled in the study.WB-MRA was performed on a 1.5 T
MR-Scanner (SIEMENS. Sonata, Erlangen/Germany) using the AngloSURF-sys
tem. Following the automated injection of 0.2 mmollkg BW gadobutrol (Gada
vist®, Schering, Germany), five overlapping stations were acquired with a 3D
Tl-W GRE sequence within a total scan time of 72 s. Sensitivities and speclfici-

Purpose: To determine the diagnostic accuracy of contrast-enhanced three-d i
mensional (3D) panoramic-table MR angiography (MRA) in the assessment of
peripheral vascular disease compared with conventional digital subtraction ang
iography (DSA).
Materials and Methods: The study cohort comprised 88 patients (33 female, 55
male) with intermittent claudication and limbs at risk, who were prospect ively
evaluated by contrast enhanced 3D panoramic-table MRA and conventional DSA.
Ultra fast 3D SGRE sequences for pre- and post-contrast imaging were used.
Panoramic-table 3D volumes were acquired during a single bolus of gadolinium
chelate and unenhanced 3D masks were subtracted. Source images and 3D
maximum intensity projection (MIP) were interpreted on an independent work
station.
Results: 936 (93.4%) vessel segments showed conformity in stenosis classifica
tion between MRA and DSA. 41 (4.1%) segments were overestimated and 20
(2%) underestimated by MRA. Sensitivity and specificity for detection of non
signif icant stenoses were 86.4% and 99.2%, for significant stenoses 84.3% and
95.8% and for occlusions 95.9% and 99.5%.lnterobserver agreement was excel
lent for non-significant stenoses (kappa=O.77 ± 0.078), severe stenoses (kap
pa=0.76 ± 0.034) and occlusions (kacpaeo.ss ± 0.015) .
Conclusion: Contrast-enhanced panoramic-table MRA proved to be an effective
and fast technique for diagnostic evaluation of periphera l arterial obstructive dis
ease. Comparable diagnostic accuracy to conventional DSA was observed.

8-0744 10:57

Background suppression using magnetization preparation for contrast
enhanced 3D MR angiography of the pelvic and lower leg arteries
J.T. Winterer, R. Strecker, N. Ghanem , O. Schaefer, T.A. Bley, C. Lohrmann ,
E. Kotter, M. Langer; Freiburg/DE

Purpose: To develop and evaluate non-slab-selective magnetization preparation
in contrast -enhanced 3D-MR Angiography.
Material and Methods: An ultrafast spoiled MR Angiography sequence with non
selective inversion prepulses for background suppression was implemented on a
1.5 T MR system. In 10 patients , Gadolinium-BOPTA-enhanced MR-Angiogra
phy of the pelvic and lower leg arte ries was performed using the AngioSURF
device. Source data was evaluated for contrast-to-noise-ratio and image quality
and extent of background suppress ion.
Results: Background and fat suppression was excellent in all vascula r levels.
The setting of magnetization preparation turned out to provide good selective
arterial contrast even with high-resolution imaging. The MR protocol was com
fortable and easy-to-handle.Since no precontrast-series had to be acquired exam
ination time could be shortened signif icantly and the amount of 3D-data could be
halved. Moreover, motion artifacts did not occur and sophisticated fixing of the
patient 's legs was not necessary to gain high-quality images even in the calves.
Conclusions: Magnetization preparation with non-selective inversion pulses pro
vides efficient suppression of the background signal in contrast-enhanced 3D
MR angiography of the pelvic and lower leg arteries . Since high-quality MR ang
iography can be performed also in the lower extremities without using the sub
traction technique moving-bed protocols can be simplified significantly.

Context vision filter - a new reconstruction filter for contrast enhanced
MRA: Comparison with conventional MIP reconstruction and DSA In
patients with peripheral arterial occlusive disease
J.O. S-<l1zJll, C. Herzog, M.G. Mack, M. Erbe, T.J. Vogl; Frankfurta. Main/DE

Purpose: To evaluate the diagnostic accuracy of a new reconstruction algor ithm,
context vision filter (CVF), in patients with PAOD in the lower extremities and to
rule out information loss in CE-MRA by employment of this algorithm .
Material and Methods: 100 patients with PAOD in the pelvic or lower extremity
arteries were retrospectively studied with CE-MRA before interventional proce
dures . CE-MRA was performed on a l ,5T MR unit (Symphony Quantum , Sie
mens) with employment of a phased array extremity coil and automatic table
movement. The CE-MRA data set was reconstructed using both conventional
MIP and CVF. All images were blinded , correlated to La. DSA findings , and re
viewed by three radiologists.
Results: In 100 patients a total of 435 abnormal arterial segments were evalu
ated with CE-MRA and DSA.ln 98% images, CVF accurately depicted lesions in
comparison to MIP.Both reconstructions revealed an exact correlation of the grade
as well as length of stenosis in comparison to DSA. All patients with occlusions
were correctly accessed . Only minor arter iosclerotic lesion (e.g. subtle plaques ,
plaque stenosis) were missed using CVF.Suggested treatment and intervention
al approach based on CVF findings corresponded to MIP in 96% and compari ng
MIP and DSA in 98%.There was no significant information loss with CVF.
Conclusion: CE-MRA is an excellent modality for screening, treatment planning.
and follow-up In patients with PAOD.The new CVF enhances image appearance
without significant Information loss and can be recommended for routine use.
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Is moving bed contrast enhanced MRA sufficient to detect crural artery
stenoses in patients with chronic limb ischemia (CLI)?
A.~, C. Loewe, M.T. Schmook, M. Cejna, J. Lammer; Vienna/AT

Purpose: To compare selective single step MR ang iography (sMRA) of the crural
vessels wit h the distal (crural) sect ion in mov ing bed MR angiography (mMRA)
and with DSA as gold -standard, in patients with chronic limb ischemia , where
accurate dep ict ion of the run-off vessels is considered crucial for accurate treat
ment dec is ions.
Methods and Materials: 20 limbs in 16 patients were evaluated with sMRA (Syn
ergy Body coil, SENSE, TR4.6, TE1.5, matrix scan 256x272, slice-thickness
1.6 mm) and compared to mMRA (Mobi trak , body coil , Philips, Best . Netherlands)
(TR4.5, TE1 .5, matrix scan 256x304, slice-thickness 1.6 mm) on a 1.0T MR unit
(Gyroscan NT, Philips, Best, Netherlands) and correlated to selective DSA (with
the catheter placed in the common femoral artery) . lesions were graded in four
categories from 0-3 (fully patent, < 50% stenoses, 50-99% stenoses, occlusion).
The grades for image quality were 0-3 (ideal , good , fair, massive venous over
lay) .
Results: DSA detected 47 significant stenoses. Seven segments were not suffi
ciently imaged by mMRA, sMRA depicted all segments, image qua lity for sMRA
was 0.4 ( ran ge 0-1) , 1.1 (ran ge 0-3) fo r mMRA. Overall , sensit ivity/
specificity/accuracy for sMRA was 98 /94 /95%,89 /75 /81 % for mMRA. Adjust
ed R-val ue for sMRA was 0.93 , and 0.81 for mMRA.
Conclusion: Body-coil-based moving bed MRA has limited sens itivity and sped
fity in the detection of stenoses in the cru ral vessels when compared to single
step CE MRA with Synergy bodycoil in patients with ClI, where selective MR
angiography is equ ivalent to DSA with acceptable accuracy.

8-0746 11 :15

High resolution CE-MRA of the peripheral arteries at 1.0T
R. Janka, F.A. Fellner, C. Fellner, M . Requardt, W. Lang , WA. Bautz;
ErlangenlDE

Purpose: Only few studies exist us lnq a 1.0 T system for peripheral MRA. The
purpose of the study was to evaluate high resolution contrast enhanced (CE)
MRA of the peripheral arteries from the distal aorta to the pedal arch with a t .OT
system .
Methods and Materials: For CE-MRA a 1.0 T system with a dedicated phased
array coil was used. Two CE-MRA imaging strategies were compared (moving
table technique and hybrid technique) with the i.a. DSA in 15 patients.
Results: In 12/15 patients, CE-MRA in hybr id technique was superior to CE
MRA in moving table technique due to less venous overlap (9 patients) and mo
tion artefacts (3 patients). In 343/386 (88.9%) evaluated vessel segments, CE-MRA
and i.a . DSA revealed the same grade of stenosis. Sensitivity and specificity for
stenosis > 50% and occlusion was 94 .1% and 91.4% . In 10 patients, 11 arterial
segments were classified as high grade stenosis in the CE-MRA, whereas the
i.a. DSA found no significant stenosis. CE-MRA showed more distal runoff ves
sels in 8 pat ients.
Conclusion: High resolution CE-MRA of the per ipheral vessels with a 1.0 T sys
tem ach ieves high diagnostic accuracy. In some cases it provides new relevant
diagnostic information compared to i.a. DSA.

8-0747 11:24

Contrast-enhanced MR angiography (ce MRA) In peripheral arterial
occlusive disease ( PAOD): Bolus chase- versus hybrid angiography
A. !::\a1QQ12, A. Gerlach, P. Prodehl , S. Klinger, I.P. Arlart; Stuttgart/DE

Purpose: To compare single inject ion bolu s chase ce MRA with repeated injec
tion hybrid ce MRA for evaluating the arteries from the dis tal aorta to the ankle
and iden tify ing factors that may influence image quality with consideration of ve
nou s overlay.
Material and Methods: From OS/2001 - 09/2002, 358 consecutive patients were
imaged using standard 1.5 T MR imagers (GE Signa Echospeed, Siemens So
nata) wi th a ded icated phased-array vascular co il. 100 pat ients underwent singl e
injection bolus cha se MRA . In 258 patients, a hybrid MRA was performed im
aging the calf first with a biphasic contrast injection and the aorta/pelvis and the
thigh with automated table movement using a second injection. Clinical severity
of PAOD, comorbidity and circulation time were evaluated .
Results: We found significant stenosis or occlusion of the aorta/iliac arteries in
108/358 pat ients, in arteries of the thigh in 186/358 and of the calf in 279/358.
Performing bolus chase MRA 15/100 examinations were non -diagnostic because
of venous overlay in the calf. No significant venous overlay in the abdomen or

thigh was observed. Performing hybrid technique we found no venous over lay in
the calf and abdomen, but 3% in the th igh. There was no correlation between
venous overlay and severitiy of PAOD, diabetes and circulation time .
Conclusion: In our unselected PAOD population examined with ce MRA, pathol
ogy of the ca lf arteries is widespread. Th erefore we recommend hyb rid MRA to
opt imize diagnostic imaging of the complete arterial system of the lowe r extrem
ities as bolus chase MRA was non-diagnostic in 15%.

8-0748 11:33

Extended FOV peripheral MRA using continuous table motion: Initial human
studies
S.J. Riederer, D.G. Kruger, J.E Glockner, P.J. Rossman; Rochester, MNIUS

Purpose: Recently an MRI method has been described which enables data ac
quisltion over an extended longitudinal field of view (FOV) during continuous ta
ble motion. This work describes the initial application of this technique to
contrast-enhanced peripheral MRA .
Methods and Materials: The new technique was tested in a series of 18 normal
volunteers. For each, the longitudinal FOV extended from the supra-renal ab
dom inal aorta to the feet. The table veloc ity was selected to nominally match the
contrast bolus velocity, which was estimated using contrast arrival time measu re
ments at two locations. Typical mov ing table acqu is ition parameters were : FOV
(XxYxZ) 150x30x10 em; resolution 768x128x16; TRITE 4.7/1.2 msec ; table ve
loc ity 2.0 to 3.8 em/sec; 40 ml Gd-DTPA; body coil receiver.
Results: In all 18 cases, an extended-FOV 3D image set was formed with no
apparent artifacts due to table mot ion. In several of the early cases, the distal
vasculature was not well seen becau se table mot ion lagged the contrast bolu s.
Th is was addressed by improved triggering methods and prolonged contrast bo
lus delivery. In 12 of the 18 cases, the major arteries could be well seen from the
abdominal aorta to the popliteal tr ifurcations.
Conclusion: long field of view peripheral MRA using continuous table motion
has been demonstrated in humans. When table motion is matched to the contrast
bolus passage, the major arteries across the entire longitudinal FOV can be well
depicted in one seamless image. Further improvements are expe cted using spe
cial pu rpose receiver coils and increased data acqu isit ion rates.

8-0749 11:42

Optimized whole-body 3D MR angiography with suprapopliteal venous
compression: A feasibility study
C.U. Herborn, W Ajaj, M. Goyen , K. Kroeger, EM. Vogt, F. Yang, J.F. Deb at in,
S.G. Ruehm; Essen/DE

Purpose: To evaluate a venous compression technique employed at the level of
the mid thigh to reduce venous enhancement in order to increase scan time and
spatial resolution for better display of the lower extremity arteries.
Materials and Methods: 5 healthy volunteers and 10 patients with angiographi
cally documented peripheral arterial occlusive disease were included in the study.
Whole body MRA (5 consecutive 3D FLASH data sets) was performed on a 1.5 T
MR scanner with the subjects placed on a moving table platform (Ang ioSURF).
Whole body MRA was performed three times per participant with a time interval
of at least 24h between examinations. Different protocols were used: 1. standard
protocol using standard parameters (matrix: 256) for the distal two data sets (TA:
0:27 min) ; 2. higher spatial resolution (matrix : 512) for distal two stations (TA:
t :02 min) , and 3. without venous compression (60 mmHg) . Quantitative and qual
itative evaluation of image data was performed in consensus by two radiologists.
Results: Compared with the standard whole body MRA technique, the -high res
olution" protocols enabled better vis ualization of lower limb arteries . However,
due to a longer data acquisition time , venous overlay was significantly increased ,
if the compression technique was not used. With the compression technique, a
substantial decrease of venous enhancement resulting in a superior imag e quality
with higher diagnostic confidence for the assessment of crural arteries was
present.
Conclusion: Whole body MRA performed with venous compression results in
significant delay of venous overlay. It thus permits longer acquisition times with
increased spatial resolution .
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8-0750 11:51

AngioSURF - based assessment of atherosclerotic disease: Additional
findings and impact on patient management in 200 patients with peripheral
vascular disease
M. Goyen, C.U. Herborn, K. Kroger, T.C. Lauenstein, J.F. Debatin, S.G. Ruehm;
Essen/DE

Purpose: Localizing and gauging the severity of arterial lesions in patients with
peripheral vascular disease (PVD) is crucial for therapeutic decision making.
Recently, AngioSURF-based whole-body 3D MR-angiography has become avail
able. The purpose of our study was to assess the potential of whole-body 3D MR
angiography with regard to the display of additional atherosclerotic lesions in
patients with PVD.
Patients and Methods: 200 consecutive patients with PVD were prospectively
examined by means of whole-body 3D MRA using the AngioSURF-system (MR
Innovation GmbH, Essen/Germany) on a 1.5 T MR-Scanner (SIEMENS Sona
ta®, Erlangen, Germany). Five, 40 em volumes were prescribed. A 3D FLASH
sequence was collected over 12 s (table repositioning: 3 s, total scan time: 72 s).
Gd-BOPTA (Multihance®, BRACCO, Italy) was power-injected using a biphasic
injection protocol at a dose of 0.2 mmol/kg BW All correlative imaging studies
performed within 60 days of whole body MRA were included in the efficacy anal
ysis.
Results: All 200 AngioSURF-exams rendered diagnostic image quality from the
carotid arteries to the tibial vessels. Apart from the proven PVD additional clinical
relevant disease was found in 21%.32 patients had a renal artery narrowing, in
24 patients a carotid arterial sternosis was detected, three patients had a steno
sis of the subclavian artery, and four patients showed an AAA. Confirmatory studies
performed on 23 patients in this study revealed no false positive or false negative
exams.
Conclusion: AngioSURF-based 3D MRA allows for a quick, risk-free, and com
prehensive evaluation of the arterial system in patients with atherosclerosis.

Comparison of two MR sequences in the assessment of liver iron overload
usingT2* quantitative MRI (T2*qMRI)
T.G. Maris" M. Dairnlinq", O. Papakonstantinou', N. Papanikolaou',
P. Prassopoulos', N. Gourtsoyiannis': 'Iraklion/GR, 2Erlangen/DE

Purpose: To compare a 2D-double-echo-Simultaneous-IN-and-Opposed phase
(SINOP) GRadient Echo (GRE) and a 2D-Multi-Echo-Gradient-Echo (MEGRE)
MR sequences for the evaluation of liver iron overload in multi-transfused tha
lassemic patients by means ofT2* quantitative MRI (T2*qMRI).
Materials and Methods: Liver T2* and R2* values were calculated in 20 thalas
saemic patients (mean age: 28.4 ± 6.1yrs, median age: 29yrs), and 20 normal
subjects on an 1.5 T MRI system using: (a) a breath hold multi-slice-2echo (SI
NOP) sequence (TR/TE1/TE2/FL 120/2.7/5.3ms/25' and (b) a breathhold sigle
slice-16-echo (MEGRE) sequence (TR/TE1/TE2/FL 120/2.7/5.3ms/25'. SINOP
sequence was repeated eight times, each time altering inter-echo time spacing.
T2* was calculated utilizing a weighted linear regression fitting model on which
data were weighted according to background image random noise. Aqueous so
lutions of Gd-DTPA were used as external reference standards for comparisons.
Serum Ferritin Concentration (SFC) was determined in all patients (range: 680
6000 ng/ml). LiverT2*, liver R2* and IiverT2* to Gd-DTPA T2* ratios (T2*RLDF)
were correlated with SFC.
Results: Differences of liver mean T2*, R2* and T2*RLDF values between pa
tients and normal subjects were considered extremely significant (p < 0.0001)
using either sequences. IiverT2*, R2* and T2*RLDF values were poorly correlat
ed with SFC levels r=(0.15-0.4), p=(0.4-0.6) using either sequences. Liver T2*
R2* and T2*RLDF values showed no significant differences when calculated us
ing either sequences (t=(0.29-0.35), p > 0.7).
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Conclusion: Both (SINOP) and (MEGRE) MR sequences can be utilized for liver
T2* and R2* measurements. They both give similar results that are not distin
guiShable to a statistical level.

8-0752 14:09

Liver imaging findings of Wilson's disease
O. Akhan, E. Akpinar, A. Oto, D. Akata, M. Koroglu, M. Karcaaltincaba,
M. Ozmen; AnkaraITR

Purpose: To describe ultrasonography (US), computed tomography (CT) and
magnetic resonance (MR) findings of the liver in patients with Wilson's disease.
Materials and Methods: 21 patients (10 male and 11 female, median age 17)
with Wilson's disease were examined with US, triphasic CT and MRI. Echogenic
ity, echo pattern, contour irregularity, periportal thickness, perihepatic fat layer
thickness, evidence of focal lesion, and other associated findings were recorded
by US in all and 13 and 9 of the patients by CT and MRI respectively.
Results: US demonstrated contour irregularity in 17 patients and heterogeneous
parenchyma in 19 patients. The presence of increased perihepatic fat layer was
shown in 5 patients. Severe liver shrinkage was demonstrated in all lobes includ
ing caudate in contradiction to post-viral cirrhosis. 8 patients had periportal thick
ening. US showed multiple hyper and/or hypoechoic nodules smaller than 1 em
in size in 11 patients. MRI demonstrated small nodular hypointense areas on T2
weighted images in 6 patients. In only one patient these nodules showed contrast
enhancement in CT and MR and pathologically proved to be dysplastic changes.
Conclusion: Wilson's disease involving the liver has several unique radiological
findings in comparison to other types of cirrhosis. Multiple nodular lesions in the
liver and perihepatic fat layer thickening are not uncommon in Wilson's disease.
Although US seems to be superior in detecting focal lesions, CT and MR make
the end diagnosis by diffentiating real lesion from heterogenous liver parenchy
ma in Wilson's disease.

8-0753 14:18

Quantitative assessment of liver iron overload using gradient-echo and
turbospin-echo MR-imaging
O. Papakonstantinou', T.G. Maris', S. Karampekios', V. Ladis", A. Vasiliadi',
A. Papadakis', E. Prernetls", C. Kattamis-, N. Gourtsoyiannis'; 'Iraklion/GR,
2Athens/GR,3Chania/GR

Purpose: To quantify hepatic iron overload by means of gradient-echo (GRE)
and turbo-spin echo (TSE) MR imaging in thalassemic patients with a wide spec
trum of iron overload.
Materials and Methods: Abdominal MR imaging was prospectively performed in
54 consecutive multiple-transfused patients with beta-thalassemia major, on a
1.5 T magnet, using multislice breathhold GRE Tl, double-echo PD and T2*
weighted sequences and TSE Tl-weighted sequence. Liver to muscle signal in
tensity ratios (UM) were calculated for posterior and anterior right lobe, medial
and lateral left lobe and quadate lobe and the mean UM and the coefficient of
variation (CV) were estimated on each sequence. Liver iron concentration (L1C)
and serum ferritin (SF) and were determined in 12/54 and 54/54 patients respec
tively.
Results: Mean UM values showed highly significant correlations with Lie (Tl:
r=0.92, PD: r=0.93 and 0.92, T2*: r=0.88) whereas the correlations between L1C
and SF and between UM and SF were weaker. T1 TSE and PD GRE with mini
mum TE were the most accurate sequences for quantifying high L1C,Tl and PD
GRE and for intermediate L1Cwhereas T2 GRE and for low L1C. On visual in
spection, the distribution of siderosis was homogenous in 52/54 (CV: 7-18%) and
inhomogenous in 2/53 patients (CV: 22 and 48%).
Conclusion: MR imaging using an intergraded protocol of GRE and TSE se
quences is a non-invasive, rapid and accurate method for quantifying a wide
spectrum of liver iron overload.

8-0754 14:27

Effects ofTlPS on liver perfusion measured with dynamic CT
T.R. Bader, M. Cejna, M. Peck-Radosavljevic, L. Kramer; Vienna/AT

Purpose: To measure the arterial, portal venous, and total perfusion of the liver
before and after TIPS placement and to compare the results with normal values.
Materials and Methods: 24 healthy volunteers (16 men, 8 women) and 17 pa
tients (12 men, 5 women) with liver cirrhosis were examined with dynamic single
section CT.Patients were examined before and within 7 days after TIPS placement.
CT-scans were obtained at a single level which included the liver, spleen, aorta,
and portal vein. Scans were taken over a period of 88 sec (1 baseline scan fol
lowed by 16 scans every 2 sec and 8 scans every 7 sec) beginning with the injec-
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tion of a contrast agent bolus (40 ml, 10 mils) . Contrast enhancement in the aor
ta, portal vein, liver, and spleen was measured with AOls and time-density curves
were obtained .These data were processed with a pharmacodynamic fitting pro
gram (TopFil®) and the arterial, portal venous, and total perfusion of the liver was
calculated (ml blood flow/minl1 00 ml tissue) .
Results: In cirrhotic patients before TIPS, hepatic arterial , portal venous, and
total perfusion was 28, 63, and 91 ml/min/100 ml, respectively, normal values
were 20,102 (p < .01), and 122 (p < .01) ml/min/100 ml, respectively. AfterTIPS,
hepatic perfusion was 48,65, and 113 ml/min/100 rru, respectively, (before/after
TIPS: p < .05 for arterial and total perfusion) .
Conclusion: In cirrhotic patients , the hepatic arterial perfusion is almost normal ,
the portal venous and total perfusion , however, is significantly lower than normal.
After TIPS, the hepatic arterial and total perfusion rise significantly. The portal
venous perfusion remains unchanged.

8-0755
withdrawn by author

8-0756 14:36

Whole body FDG-PET/CT in lymphoma: Preliminary results
T.~, L.S. Freudenberg, G. Antoch,T. Beyer, J. Stattaus, S.P. Mueller,
J.F. Debatin, A. Bockisch; Essen/DE

Purpose: The purpo se of this study was to assess the clinical utility of whole
body FDG-PET/CT in diagnosis lymphoma in comparison with PET and CT alone.
Materials and Methods: FDG-PET/CTwas performed in 12 pts. with post-thera
py courses of lymphoma . Data acquisition was performed using a combined
PET/CT system (biograph . Siemens) . CT data were also used for PET attenua
tion correct ion in 3D mode. Imaging was performed 1 hour after i.v, injection of
350MBq FOG.The diagnostic accuracy of FDG-PET/CT was compared with PET
and CT alone.
Results: 3 pts. showed negative PET and other data showed no sign of recur
rence. Of the other 9 pts., one pt. showed abnormal FOG uptake with no patho
logically enlarged lymph node in CT. Image fusion showed FDG uptake localised
to an axillary lymph node and was confirmed by biopsy. 4 pts, showed patholog 
ically FOG uptake in 14 lesions, CT alone only correlated in 10 foci, 3 pts. showed
positive findings in 14 lesions both PET and CT.The remaining pt. showed posi
tive findings in 5 lesions PET/CT, all detected in CT alone . while PET was only
positive in 3 lesions. The false negative lesions were interpreted as unspecific
gastrointestinal enhancement. Only image fusion allowed to localise the uptake
in pathologically enlarge lymph nodes.
Conclusion: Our preliminary data suggest that FDG-PET/CT may be an excel
lent method for re-staging and monitoring in pts. with recurrent lymphoma. The
combinat ion of anatomical and morphological imaging allows to overcome some
shortcom ings of both PET and CT.

8-0757 14:45

Diagnostic utility of power Doppler sonography In superficial non
metastatic lymphadenopathy
M.A. Savastano' . N. Magarelli' , G. Guglielmi>, P.A.Mattei' , L. Bonomo' ;
' Chietl/ /T,2San Giovanni Rotondo/IT

Purpose: Our preliminary results indicated that PDS morphological and vascu
lar pattern s are correlated with inflammatory or neoplastic primary superficial
Iymphadenpath ies.The aim of this study was to evaluate the diagnostic accuracy
using histological findings as method of reference.
Subjects and Methods: We enrolled 44 patients with superficiallymphadenpa
thies . The size, shape and PDS patterns (intranodal vascularization. resistive
index (AI) and pulsatility index (PI)) using an ATL 5000 HDI with linear. multi
focal, multi-frequency probe.
The images were evaluated by two blinded independent readers, and the PDS
studies were performed by the same operator who was considered the third reader.
We set the cut-off for AI as less than or equal to 0.5 em/sec for malignant lym
phadenopathies. The method of reference was either surgical biopsy or lymph
node reduction seen with ultrasound examination after antibiotic therapy.
The data analysis was performed using chi-square (P < 0.001) while the inter
observer agreement was evaluated by mean k-index.
Results: A total of 13 biopsies were performed : 10 concordant values (true pos
itive 76.9%) and 3 discordant values (false positive 23.1%).The overall diagnos
tic accuracy was 93.6% (P < 0.001). The k-index showed a good inter-reader
correlation (K=0.8).

Conclusion: Our results indicate that PDS is a useful diagnostic tool in distin
gUishing between inflammatory and neoplastic lymph nodes in patients with su
perficiallymphadenopathy.

8-0758 14:54

Combining perfusion CT and FDG·PET data demonstrates reduced hepatic
phosphorylation of glucose In patients with advanced colorectal cancer and
poor survival
K.A. Miles' ·2, L. Comber' , C.J. Keith' , M.A. Grifftihs 2

. ' , D. Schlect ' ,l. Bunce' ;
'Auchenflower/AU, 2Brisbane/AU

Purpose: This study combines CT measurements of hepatic perfusion with meas
urements of FDG uptake on positron emission tomography (PET) to est imate
hepatic glucose phosphorylation in patients with advanced colorectal cancer and
poor survival.
Methods and Materials: 35 patients with colorectal cancer underwent perfusion
CT and FDG-PET within 24 hours. FDG uptake (Standardised Uptake Value: SUV)
and total hepatic perfusion (THP) were measured in a non-tumour bearing por
tion of liver.The ratio SUVITHP gave the phosphorylation fraction index (PFI) on
the basis than SUV is proportional to the net influx constant (Ki) and the high
permeability of liver sinusoids results in a k1 value equal to perfusion (Phos
phylation Fraction = k3/[k2+k3] = Ki/kl ).
Results: 3 patients were excluded due to extensive hepatic metastases prevent
ing measurement of apparen tly healthy liver.Twelve patients considered to have
advanced disease due to extrahepatic tumour found on PET, demonstrated in
creased THP (0.46 versus 0.30 ml/minl ml, p < 0.05), lower SUV (1.88 versus
2.18. p < 0.05) and reduced PFI (2.62 versus 4.05 . p=0.002) . 14 patients who
survived less than 2 years showed increased THP (0.44 versus 0.33 ml/min/ ml,
p < 0.05) and reduced PFI (2.84 versus 4.06, p = 0.014).
Conclusions: The reduced hepatic glucose phosphorylation demonstrated by
perfusion CT/FDG-PET in patients with advanced colorectal and poor survival
may be an important mechanism in the development of cancer cachex ia. This
novel combined technique is well suited to integrated PET/CT systems and could
potentially be used to monitor the effectiveness of nutrit ional or other interven
tions in such patients .

8-0759 15:03

Total body fat quantification by magnetic resonance imaging
EM . YQsl, P. Hunold, A. de Greiff, M.E. Ladd, J.E Debatin, S.G. AGhm;
Essen/DE

Purpose: To evaluate an MA protocol based on a moving table platform in com
bination with a rapid 2D FLASH sequence for the assessment of body fat quanti
fication and distribution.
Materials and Methods: 12 healthy volunteers were examined. Based on their
bodyweight volunteers were distributed into four groups (50-60 kg, 60-70 kg, 70
80 kg, and 80-90 kg).Three individuals were assigned to each group. Image data
were acquired on a 1.5 T scanner with a T1-w 2D FLASH-sequence (TA 101,TE
4.7, FA 70, FOV 50 x 50 ern, 205 x 256 matrix, slice thickness : 10 mm, 10 mm
interslice gap. TA: 0:20 sec).Volunteers were placed on a rolling table platform to
allow rapid translation to the isocenter of the magnet at different levels. Eight or
nine data sets were collected covering the body from arms to legs. For data anal
ysis images were visually inspected . For body tat quantif icat ion an automatic
image segmentat ion software using a contour-following algorithm was employed.
Results: Diagnostic image quality was obtained in all 12 volunteers .Total acqui
sition time varied between 3 (8 data sets) and 3:24 min. (9), including a break of
3 sec.for table movement between successive stations.Time for data postprocess
ing for body fat quantification amounted to 5-10 min. The determined whole body
fat correlated well with individual body weight in all volunteers.
Conclusion: The presented MA protocol allows for rapid and non-invasive quan
tificat ion of body fat. Different variants in body fat distribution , e.g. relationship
between subcutaneous and mesenteric fat, can be comprehensively assessed.

8-0760 15:12

Second generation echo contrast media correlation with multislice
computed tomography in the evaluation of typical and atypical hepatic
hemangiomas (work-in-progress)
A.M. Pozzi Mucelli, G. Como, A. Vit, C. Del Frate, M. Bazzocchi, C. Zuiani ;
Udine//T

Purpose: Hepatic hemangiomas with atypical sonographic appearance and typ
ical hemangiomas in chronic liver disease usually need further CT assessment.
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8-0762 14:09

Mammographic oblique views: 45 and 60 degrees. Effect on radiation dose
and image quality
D. Obad Kovacevic, Z. Brnic, A. Hebrang; Zagreb/HR

Purpose: The purpose of this study was to contribute to reducing radiation risk
during mammography. In mediolateral mammographic oblique projection central
beam angle can vary between 30° and 60°. We compare the thickness of the
compressed breast, time-current product, radiation dose and image quality be
tween two different oblique projections (45° versus 60°).

We evaluated if contrast-enhanced ultrasonography may be sufficient in charac
terization of these lesions.
Materials and Methods: 16 suspected hepatic hemangiomas were first studied
by sonography after a 2.5 ml bolus injection of SF-6 microbubble agent (Sono
Vue®). All lesions were then characterized by multislice-helical CT (collimation
3 rnrn,pitch 5.5, image thickness 5 mm, reconstruction interval 5 rnrn, 0.5 s/rota
tion; 2 mllkg intravenous contrast media administration, 400 mgllml, flow-rate
5 mils) with multiphasic study. Enhancement patterns in different vascular phas
es (early and late arterial phase and venous phase) were assessed with harmon
ic gray-scale imaging and low mechanical index, and were compared with CT
findings.
Results: 10/16 hemangiomas showed a typical basal ultrasonographic appear
ance (uniform hyperechogenicity), while 6/16 resulted atypical (hypo-isoecho
genicity). All atypical and 4/10 typical lesions at contrast-enhanced
ultrasonography showed early globular contrast-enhancement, followed by com
plete hyperechogenicity in late phase. 6/10 typical lesions showed early global
enhancement and isolhyperechogenicity lately.These pattern were strictly corre
lated with CT-features, except for 2 atypical hemangiomas (1 with slower wash
out, 1 with later wash-in than CT ones) and 1 typical (globular enhancement on
contrast-enhanced ultrasound, and late wash-in on CT.
Conclusion: SonoVue is useful in characterizing both of typical and atypical he
mangiomas, demonstrating that globular enhancement and iso-hyperechogenic
ity in late phases are signs of benign lesions, allowing differentiation from
malignancy.

8-0761 14:00

Clinical evaluation of mammography equipment
A. Bates; London/UK

Purpose: The King's Centre for the Assessment of Radiological Equipment
(KCARE) in conjunction with the NHSBSP has recently developed protocols for
the clinical evaluation of mammography equipment to complement the estab
lished KCARE technical evaluation.
Materials and Methods: KCARE is an independent evaluation centre funded by
the Department of HealthlMedical Devices Agency (MDA) and is accredited to
the ISO 9002 quality standard. All KCARE tests are conducted with reference to
national and international standards for the safety and performance of medical
equipment. Clinical evaluation of a mammography system is an independent as
sessment of the system whilst in use, in a clinical breast screening environment
and includes feedback from the users in the department. The role of the clinical
evaluation is to highlight any features that impact on patient care, image quality
or repetitive strain for the user. As well as assessing the ability of the system to
undertake specialised procedures, such as magnification and stereotactic exam
inations and digital spot imaging. Radiologists and mammography film readers
from the evaluation department assess the image quality.
Conclusion: Draft protocols have been used to evaluate a single mammography
system and produce a clinical evaluation report, which has been published with
the standard technical report as a "Blue Cover" report by the MDA. This more
comprehensive report provides users with performance data about the equip
ment and can assist purchasers with equipment selection. Further refinements to
the protocol are expected following its use on subsequent evaluations.

Materials and Methods: The study population consisted of 33 women in whom
additional 60°-films after standard 45°-films were obtained (for real diagnostic
reasons). 45°-film and 60°-films were obtained and developed under the same
conditions and angle degreee "masking" was used to avoid bias.
The digital readout of compressed breast thickness and time-current product was
recorded. The spatial and contrast resolution were subjectively assessed. The
radiation dose was measured with thermoluminescent dosemeters attached on
the entrance skin surface of the breast.
Results: The mean thickness of the compressed breast was significantly lower
with an angle of 60° than with an angle of 45° (47.8 vs. 50.7 mm) and because of
that the mean time-current product (42.6 vs. 46.7 mAs) and radiation dose (0.67
vs. 0.78 mGy) were significantly lower too. There were no significant differences
in contrast and spatial resolution.
Conclusion: By introducing 60°-films, instead of standard 45°-films, mammo
grams of at least the same quality can be obtained with lower radiation dose, due
to better breast compressibility. Because of the great radiosensitivity of glandular
breast tissue (linear dose-response curve without threshold for radiation induced
breast cancer) every effort made to reduce radiation risk during mammography is
welcome.

8-0763 14:18

Retrospective review of third round screen detected cancers in
Leicestershire area
R. Tyagi', M.A. At-Attar", H. Daintith'; 'Leicester/UK, 2London/UK

Purpose: To assess the visibility of invasive carcinoma on retrospective review
of previous screening mammograms and to analyse the type of changes most
likely to be overlooked.
Materials and Methods: In the third screening round, 62898 women were
screened within the area of Leicestershire. Total number of cancers detected was
272. The previous screening films were reviewed with prior knowledge of the site
of the detected cancer. All mammograms were classified, as true negatives (no
significant abnormality visible) or false negative (a suspicious abnormality visible
at the site of the subsequently detected cancer).
Results: 29 (10.6%) cancers were thought to have been present on retrospec
tive review of the previous screening mammograms. The detected abnormalities
were analysed. A non-specific opacity was the most common finding, seen in 13
out of 29 cases (44.8%). A small spiculated mass was found in 4 cases (14.7%).
Parenchymal deformity was seen in 3 cases (10.3%). However, all of them were
subtle. Microcalcification was found in 6 cases. We looked at the histologic grade
and lymph node status of these lesions. They were grade 1 invasive ductal carci
noma in 10 cases (34.5%), and grade 2 in 13 cases (44.8%). Axillary lymph
nodes were negative in 23 cases (79.3%).
Conclusion: The majority of cancers overlooked on screening mammograms
had non-specific features. On retrospective review these were subtle with bor
derline changes of malignancy. Most of the cases were small, well differentiated,
and lymph node negative.

8-0764 14:27

Family history clinic: Risk analysis and screening on the first 700 patients
T.H. Boyce, B. Langdale, D. Kasir, D. Taggarshe, J. Psaila; Doncaster/UK

Automated risk stratification in patients with a family history of breast cancer
provides opportunities for comprehensive data retention on family pedigree. The
risk criteria offered by BASO were used to prospectively analyze the first 700
patients referred to a Family history clinic. 74% of women fell into the medium or
high-risk group. A history of breast andlor ovarian cancer was identified in 1488
out of 5891 CA relatives (mean diagnosis age 49.8 years). Imaging follow-up for
a median of 114.9 weeks (range 3 - 202 weeks) has yielded 8 cancers - an
incidence comparable to published surveys,. 2 were identified at screening mam
mography and 6 were symptomatic, irrespective of risk category. Increased breast
self-awareness may have resulted in cancer detection in these patients. A pro
posed method for computer coding relatives is presented, facilitating rapid data
collection. Patient satisfaction feedback shows a favorable response for a nurse
led service and cost breakdown indicates that these screening provisions are
suitable for large non-teaching hospital units.1. Screening women with a family
history of breast cancer - results from the British Familial Breast cancer Group.
European J Surg OncoI2000:26: 149-152
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8-0765 14:36

MR screening in women at high genetic risk of breast cancer:
A multicenter trial
F. Sardanelli ' . G. Trecate", S. Morassut' . M. De Santi s", A. Cilotti ' , F. Pada' ;
'Mi lan/ IT.2Aviano/lT.3Modena/l T.' Pisa//T. 5Rome//T

Purpose: To test the role of breast MR in screening women at high genetic risk of
breast cancer (BC).
Materials and Methods: Eligibility : BRCA1/2 mutation carriers or their first de
gree relative, age ~ 25 yrs. Standard XM and US techniques; MR dynamic tech
nique with 0.1 mmollkg of Gd. The work-up of only MR·only suspicious lesions
was a combination of: repeat MR after 1-2 months, US·guided (second-look) or
MR-guided biopsy.
Results : Up to March 2002. 105 women were enrolled by 9 Centers : first annual
round (n=91) , first and second annual round (n=14). Forty of them (38%) had a
previous personal BC history. Seven patients were presently found to be affected
by BC at the first round and one at the second round, 8 in total (incidence 7.6%,
8/105), with a median age of 53 yrs. Five of them (63%) had a previous personal
history of BC, giving a ratio of with/without previous BC history of 1.7 (5/3) for the
patients presently affecled versus 0.62 (40/65) for the screened women. Pathol
ogy demonstrated:2 invasive ductal (IDC}, 2 invasive lobular (ILC), 1 IDC+ILC, 2
multifocal DC in situ (DCIS), and 1 DCIS+LCIS . Out of the 8 cancers , 7 (88%)
were MR-only detected, 4 invasive and 3 in-situ . both in pre- (n=2) and post 
menopausal (n=5) women. Only one cancer was detected also by XM and US.
MR had one false positive case, XM and US none.
Conclusion: MR is a useful tool to screen subjects at genetic high risk of BC and
also in post-menopausal patients.

8-0766 14:45

Variability in interpretation of screen ing mammograms
M.M. Molinero " F. Sendra", M. Torres" A. Berzosa', M. Acebal ',
L.M. Molinero ' ; 'Malaga/ES, 2Madrid/ES

Purpose: To evaluate the variability among observers in feature analysis , final
assessment categories and management for mammographically detected lesions
on which biopsies have been performed .
Materials and Methods: Agreement on double reading was analyzed for all
mammograph ically detected lesions on which biopsies have been performed in
two groups of women (85 and 1181esions respectively) .The mammograms were
from women who had been screened in two districts of a population based breast
screening program. Kappa statistics , specific agreement and marginal homoge 
neity were calculated .
Results: The inter-observer kappa values for describing features showed slight
to substantial agreement (0.29-0.66), with a predominantly moderate agreement.
Final assesment agreement ranged from moderate to insignificant. The specific
agreement when further additional evaluat ion was recommended was high (76
94%). The observers of one district weighted mammographic features similarly.
but that was not the case in the other district. The rating levels and/or their thresh
olds for the various levels were different among observers .
Conclusion: Although mammography is of value in screening women for breast
cancer, radiologists can considerably differ in both feature analysis . assessment
categories and management. Continued effort s to improve accuracy and reduce
variability in mammographic interpretation and manag ement may increase the
effectiveness of mammography in detect ing early breast carcinomas.

8-0767 14:54

A case for changing the BI-RADS guidelines
S. Buchbinder" I. Leichter', R. Lederman'. B. Novak', P. Bamberger'.
M. Sklair -Levy'. S. Fields' ; 'New York, NY/US , <Jerusetem/tt:

Purpose: To improve the informat ion available from the BI·RADS categories by
CAD related sub-stratif ication.
Material and Methods: A method for assessing mammographic lesions by their
likelihood of malignancy. using a prototype CAD device was developed.The mam
mograms were digit ized by the CAD device (600 DPI, 12 bit) and quantitative
features characterizing the findings were automatically extracted . Based on a
combination of these features, a classificat ion scheme assigned each lesion a
score, reflecting its likelihood of malignancy on a progressive scale. The perform
ance of score was tested using the Jack-knife technique on 541 lesions with
proven pathology (309 malignant) and evaluated by ROC analysis.
Results: The ROC curve describing the performance of the progressive score
assigned by the classification scheme, yielded an A, value of 0.91. The distr ibu
tion curve descr ibing the percentage of the malignant cases, as a function of the

score remains null up to a certain score, then it increases almost in a linear
fashion, as the score increases and reaches a value of 100%, allowing more
precise sub-stratification of category 4 lesions and demotion of benign entities.
Conclusion: A classification scheme based on computerized extraction of fea
tures scored the mammographic lesions according to their likelihood of malig
nancy.This stratification by CAD should prove to be useful in gaining more precise
information for BI-RADS category 4, which is assigned to lesions with probabil ity
of malignancy, between 2% and 90%.

8-0768 15:03

Positive predictive value of the breast imaging reporting and data system
(BI-RADS) categories
M.M.~' , F. Sendra' , M. Torres', A. Berzosa' , C. Soto' , L.M. Molinero2;

'Malaga/ES.2Madrid/ES

Purpose: To determine the positive predictive value (PPV) of mammographic
features and final assessment categories using BI-RADS terminology for lesions
on which biopsy has been performed .
Materials and Methods: Two hundred nine impalpable mammographically de
tected lesions, on which percutaneous or surgical biopsy was performed, were
retrospectively evaluated by a radiolog ist, who was unaware of the diagnosis .
Each lesion was classif ied according to BI·RADS descriptors and was catego
rized by the BI-RADS final assessment categories. The PPV of mammographi c
features and assessment categories was calculated.
Results: Carcinoma was present in 92 (44%) of 209 lesions. BI·RADS final as
sessment categories for the 209 lesions subject to biopsy were category 2 in 6
lesions (2.87%), category 3 in 54 lesions (25.84%), category 4 in 120 lesions
(57.42%), and category 5 in 29 lesions (13.88%) . Carcinoma was present in 27
(93.1%) of 29 category 5 lesions and in 64 (53.3%) of 120 category 4 lesions.
One (1.9%) of 54 category 3 lesions was carcinoma.
Conclusion: Placing mammographic lesions into BI-RADS categories allows
quantification of the Iikehood of carcinoma in an impalpable breast lesion . The
high PPV of a lesion placed into BI·RADS category 5 provides an important im
provement in information as contrasted with the low global PPV. Furthermore, a
lesion placed into BI-RADS category 3 is highly predict ive of benignity and short
term interval follow-up as an alternative to biopsy would decrease the number of
biopsies performed on bening lesions.

8-0769 15:12

The pos itive predictive value of BI-RADS categories as a method 01 quality
assessment
H.M. Zondertand '• T.L. Pope' ; ' Leiden/NL, 2Char/eston, SC/US

Purpose: To evaluate the positive predictive value (PPV) of the BI·RADS cate
gories in diagnosing breast cancer by mammography and US.
Materials and Methods: 2768 mammograms were performed in symptomatic
and asymptomatic female patients between June 2000 and June 2001. US was
performed in 660 patients (23.6%). The combined reports were assigned a BI
RADS category. In July 2002 follow-up results were obtained from the hospital
informat ion system .
Results: 122 breast cancers were diagnosed. 100 cases (82%) were catego
rized as BI·RADS 4 or 5 and 22 cases (18%) categorized as BI·RADS 1, 2 or 3.
Retrospective review revealed that 13 reports (60%) were false negative and 9
(40%) true negative . The PPV of BI-RADS 1 was 3/1544 = 0.2%, BI-RADS 2
5/937 = 0.5%, BI·RADS 3 5/153 = 3.3%, BI·RADS 4 41/75 = 54.7% and BI
RADS 5 59/59 = 100%. In the 22 cases with BI·RADS 1. 2 or 3, 16 patients had
a history of breast cancer. In 7 cases there was a local recurrence and in 9 cases
there was a second primary.
Conclusion: The BI-RADS categories 4 and 5 have a high PPV in diagnosing
breast cancer. Interestingly, however, imaging was negative in a high percentage
of patients with a previous history of breast cancer, resulting in BI·RADS 1, 2
or 3.

8-0770 15:21

Comparison of computer based reading to hardcopy reading of
mammograms in a modified screening situation
S. Obenauer' , K.-P. Hermann ' , K. Marten' , B. Engeroff ' , D. von Heyden',
S. Lultner·Nagel', P. skaanes,E. Grabbe ' : ' Gott ingen/DE, 2UllevaallNO

Purpose: To evaluate the feasibility of using a mammography workstation for the
interpretation of full field digital mammographic images.
Materials and Methods: Mammograms of 60 patients (n=29 malignant. n=31
benign) performed with full field digital mammography (Senographe 2000D. GE,
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Non-cardiac chest pain: Indication for videofluoroscopy?
C.E.M. Hannig, P. Hellerhoff, A.J. Beer, A. Wuttge-Hannig, E.J. Rummeny;
Munich/DE

Buc, France) were evaluated. Reading was performed based on hardcopy prints
(Scopix, Agfa, Leverkusen, Germany) and on 2k x 2.5k high resolution monitors,
respectively. 4 readers with different grades of experience in mammography cat
egorized the mammograms according to the BI-RADS classification. Post-process
ing, of course, was only available at the workstation (windowing and leveling,
zooming, inversion). Sensitivity, specificity and positive predictive value were eval
uated. Diagnostic accuracy of the evaluation was determined.
Results: The comparative study was performed by 4 readers with at least 2 months
time between the reading sessions. Sensitivity for malignant lesions in hard ver
sus soft copy based reading was 97% vs 90%, 97% vs 97%, 93% vs 97% and
76% vs 76% for the 4 readers, respectively. Specificity was 52% vs 68%, 58% vs
74%,65% vs 48%, and 61% vs 68%. Accuracy for the classification of malignant
lesions according to the BI-RADS categories showed no significant difference
between hard and soft copy based reading.
Conclusion: Workstation based reading seems to be the method of choice in a
screening setting and enables radiographers to use the advantages of a digital
system (e.g. postprocessing, CAD, teleradiology).

Aim of the study: Evaluation of videofluoroscopy for the diagnostic work-up of
non-cardiac chest pain.
Materials and Methods: Our interdisciplinary consulting staff examined 11836
patients since 1982. All underwent videofluoroscopy. 783 of them complained of
retrosternal pain. All videofluroscopic results were compared with manometry.
Results: In 83 patients, we found diffuse esophageal spasm, which was verfied
manometrically. Botulinus toxin injection turned out to be the most effective treat
ment. 102 patients showed hypermotile achalasia with regurgitation. 31.2% of
the patients, who presented with hypo- or amotile achalasia, had typical non
cardiac chest pain. 356 patients suffered from GI-reflux disease with reflux-asso
ciated motility disorders, frequently combined with hiatal herniation (n = 332).
They were treated successfully with proton-pump inhibitors, or in case of failure
of this therapy by surgical anti-reflux therapy. In only 3 cases of hypermotile ach
alasia, manometric findings were non-concordant with videofluoroscopy. The re
flux population underwent ph-metrie in 83.3%. The result was positive for 87.3%.
Conclusion: Because videofluoroscopy is non-invasive and not very time-con
suming in our opinion, the method is a good tool for the assessment of non
cardiac chest pain in cases of negative cardiologic findings. In 87% of our patients,
a definite diagnostic work-up was possible.

8-0772 14:09

Videofluoroscopic assessment of swallowing abnormalities in symptomatic
patients after cardiovascular surgery
B.L. Partik, M. Scharitzer, G. SchOller, M. Voracek, W. Schima, M.R. MOiler,
D.M. Denk, P. Pokieser; Vienna/AT

Purpose: Aim of this study was to evaluate the types of swallowing abnormalities
that occur in symptomatic patients who have undergone cardlovascutar surgery.
Methods and Material: From 1994 to 2001, 22 patients (17 men, 5 women; mean
age 64 years; range 4-89 years) who suffered from swallowing abnormalities
after cardiovascular surgery were referred for a videofluoroscopic swallowing study.
Each study was analyzed for functional abnormalities of the tongue, soft palate,
epiglottis, hyoid and larynx, pharynx, upper esophageal sphincter and esopha
gus. Also the performance of transesophageal echocardiography, long-term intu
bation or both procedures was noted.
Results: In 18 patients (81.8%) swallowing abnormalities were present (mean
3.9 functional abnormalities; range 1-8). The distribution of abnormalities across
the functional units did statistically significantly (X' = 14.4; df = 6; P= .025) devi
ate from uniform distribution with abnormalities most commonly involving the hyoid

The MRI appearances of the unprepared rectosigmoid colon on routine
pelvic examination
v.t., Jardine, D.J. Lomas; Cambridge/UK

Purpose: To evaluate the appearance of the unprepared rectosigmoid colon in
routine pelvic MRI examinations, to inform future strategies for minimally-inva
sive colonic imaging avoiding cleansing procedures.
Materials and Methods: A retrospective review of 60 pelvic MR examinations
(30 male, 30 female) was undertaken. Each included matched-location axial T1w
and fat-suppressed T2wFSE images performed on a 1.5T system using a phased
array coil. Patients with bowel pathology, abnormal pelvic masses, previous radi
otherapy or recent chemotherapy were excluded. The intraluminal content of the
rectosigmoid was evaluated by two observers in consensus for heterogeneity,
overall contrast relative to the bowel wall, and presence of foci of increased or
decreased signal that could mimic tumour.
Results: The intraluminal material was heterogeneous in all T1wand 95% of
T2w examinations. The overall signal intensity of the intraluminal content relative
to bowel wall for T1w (and T2w) was increased in 22% (3%), equal to in 73%
(13%) and less than in 5% (83%) of examinations. Foci of increased (and de
creased) signal, mimicking polyps, were present in 40% (95%) ofT1w and 90%
(18%) of T2w examinations.
Conclusion: The rectosigmoid colon is typically partially distended with hetero
geneous material. Foci of increased or decreased signal mimicking polypoid le
sions are common on T1 and T2 weighting. The mean signal intensity of
intraluminal material was usually equal to the wall (similar to tumour) on T1w.
Only 17% ofT2w examinations had intraluminal material that overall would mimic
tumour, suggesting dietary manipulation reducing T2 values may be useful to
avoid cleansing procedures.

and larynx (13 patients [59.1 %]), and the pharynx (10 patients [45.5%]). Aspira
tion was found in 13 patients (59.1 %) (predeglutitive, n=1; intradeglutitive, n=4;
postdeglutitive, n=3; mixed, n=5). In those 14 patients (63.6%) who underwent
transesophageal echocardiography, long-term intubation or both procedures, we
found more frequently incomplete tilting of the epiglottis, pharyngeal weakness,
and postdeglutitive aspiration.
Conclusion: The majority of patients with swallowing problems after cardiovas
cular surgery present with multiple abnormalities, most commonly affecting the
hyoid, larynx, and the pharynx, and resulting predominantly in intra- or postdeglu
titive aspiration. The performance of transesophageal echocardiography and long
term intubation may influence the types of swallowing abnormalities.

8-0773 14:18

8-0774 14:27

Dark lumen MR colonography for the assessment of colonic pathology
W. A@j', N. Papanikolaou", J.F. Debatin', T. Lauenstein', S.G. Ruehm';
'Essen/DE,2/raklion/GR

Purpose: To assess "Dark lumen MR colonography" (MRC) for the detection of
colonic polyps and/or malignancy. The technique is based on a rectal enema with
water in combination with the intravenous application of a paramagnetic contrast
agent.
Materials and Methods: 35 subjects with suspected colonic lesions were pro
spectively included in this study undergoing MRC and subsequent conventional
colonoscopy the same day. All patients underwent standard preparation for colon
oscopy. For MR colonography the colon was filled in prone position with approx
imately 3000 ml of tap water while a dose of 0.2 mmol/kg of Gd-BOPTA
(Multihance® Bracco) was injected intravenously. Imaging was performed on a
1.5T MR scanner (Magnetom Sonata, Siemens). A T1-w 3D VIBE sequence (TR/
TE/ FA: 3,1/1,2 ms/12°) was acquired before and after contrast administration.
Results obtained by MRC were compared to conventional colonoscopy (CC).
Results: MR colonography was well tolerated by all patients. MR image quality
was sufficient for diagnosis in 34 of 35 (97.1%) patients. CC revealed a total of 13
polyps in 11 patients, with 8 (62%) lesions smaller than or equal to 5 mm in diam
eter and 5 (38%) larger than 5 mm. Two of the small polyps were overlooked at
MR colonography, but all large polyps (> 5 mm) were correctly identified, result
ing in an overall sensitiVity/specificity of 86.6%/100%.
Conclusion: The MR colonography concept based on a dark colonic lumen and
a bright, contrast enhanced colonic wall suggests a high accuracy in detecting
polyps as well as a reduced time needed for data acquisition and analysis.
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8-0775 14 :36

Perfusion MRI of the intestine for the diagnosis of mesenteric ischemia
T.C. Lauenstein , D. Hibbeln, E. Wembacher, J.F. Debatin , S.G. ROhm;
Essen/DE

Purpose: A reliable diagnosis of mesenteric ischemia remains difficult since ar
ter iosclerotic changes are often based on the level of arterioles. Since the blood
flow within mesenteric arteries depends on the proximity to a recent mea l, we
assessed the impact of MRI for the evaluat ion of mesenteric ischemia using per
fusion values of the small bowel before and after caloric st imulation.
Materials and Methods: 8 volunte ers and 8 patien ts wi th genera lized art erio
scle rosis were examined. All subjects ingested 11of water 30 minutes prior to the
examinat ion. After the intravenous application of paramagnetic contrast at a dos
age of 0.05 mmol/kg and a flow rate of 2 ml/sec , aTl w 3D acquisition (ta = 5 sec)
was repeated 20 times. Average SNR value s of the small bowel wall were deter
mined for each 3D data set. The examination was repeated on a second day with
a caloric stimulation: prior to the ingestion of the tap water the subjects ingested
250 ml of a high caloric nutrient.
Results: Bowel wall of healthy volunteers (patients) showed a maximum con
trast enhancement 65 seconds after the intravenous application which amounted
on average to 280% (250%) compared to the native value without caloric stimu
latio n and to 440% (320%) with calor ic stimulation. Differe nces of enhancement
afte r caloric stimulation be tween bot h groups were statis tically significant
(p < 0.05).
Conclusion: The descr ibed model based on MRI perfusion measurements ap
pear s suitable for diagnosis of mesenteric ischemia . For MR exams following
caloric stimulation significant differenc es in small bowel perfusion between heallhy
volunteers and patients with generalized arte riosclerosis were determined.

8-0776 14:45

Esophageal magnetic resonance fluoroscopy: Optimization of sequence
T.~, H. Kawamitsu, T. Higashino, L. Hong , Y. Kitamura, K. Sugimura;
Kobe/JP

Purpose: To determine the optim al sequence for esophageal Magnetic Reso
nance Fluoro scopy.
Materials and Method: Ten healthy volunteers were examined (mean age, 33.4
years). Imaging was perfor med on a 1.5T superconducting MRI system with a
synergy bod y coi l. We compared two sequences : Fast Field-Echo (FFE)
(TRITE=13/1.4) and Turbo Field Echo (TFE) (TRITE=3/1.4), and then compared
four-slice th icknesses (25 mm, 35 mm, 45 mm, 55 mm). Single slice imaging was
performed at sagittal, RAO, LAO with dynamic sequence. Each subject swal
lowed 30 ml of Feriseltz solution as the oral positive contrast medium during im
age acquis ition. Tocompare the two sequences, we used image quality and SNR.
Two readers evaluated the following features: artifacts, delineation of esophageal
wall , deline ation of surrounding organs, and overall quality. In addition, to com
pare the four -sl ice thicknesses, we evaluated image quality and the length of
delineating esophagus .
Results: Overall image quality was significantly bett er on FFE (p < 0.01) . The
SNR s on FFE were sign ificantly better than on TFE . (p < 0.01). Howeve r, there
was no signi ficant difference among the lengths of del ineating esophagus in the
var ious sl ices. In addition, image qual ity was signi ficantly better in 35 mm and
45 mm slice thickne ss, compared to 25 mm and 55 mm; however there was no
sign ificant difference in qua lity between 35 mm and 45 mm.
Conclusion : Physio logic motion such as resp iration and heartbeat, causes im
age degradation. Becau se TFE has higher temporal resolution than FFE, we
though t it might reduce motion artifa cts and provide better image quality. Howev
er, we found FFE is a better sequence than TFE for esoph ageal MR fluoroscopy.

8-0777 14:54

Role of MRI defecography in the evaluation of pelvic floor disorders and
functional pathology of the ano-rectum
F.Maccion i, M.C. Colaiacomo, A. Stasolla, A. Brun i, M. D'Avanzo , A. Di Giuda,
L. Lo Mele , M. Marini; Rome/IT

Purpose: To assess the role of dynam ic MRI in the diagnos is of the pelvic floor
disorde rs.
Method and Materials: 45 patients (40 female and 5 male) with clinical evidence
or compl aint of disorders of the pelv ic floor and/or of functional pathology of the
ano-rectum (incontinence, prolapse, pelvic pain), underwent 1.5T MRI with phased
array coil. T2 weighted sequences were acquired on functional phases of rest,
"squeeze" and strain maneuver in the axia l, coronal and sagittal plane; no defe
cation was required for the examination. The rectum was insufflated with room

air, no other cont rast material was used. Evacuation proc tography (gold stand 
ard) was available in 35/45 patients .The parameters considered were presence
of rectal and uterine prolap se, anorectal angle, th ickness and distanc e of the
puborectali s muscles and thickness of the internal sphincter.
Results: We detected 40 cases of funct ional pathology of the ano-rectum (ante
rior and posterior rectocele, prolapse and pelvic floor descent) confirmed at the
evacuation proctography. MRI identif ied as sociated findings in 29 pat ients,
(cystocele, enterocele, uterine prolapse and per ianal pathology such as abscess
and fistulas), refevant for the surgical management. T2 sequences also gave a
good anatomic detail ot the perineum.
Conclusions: Functional MRI , in our protocol , is a short time exam, very well
tolerated and offers results comparable with evacuation proctography. MRI is a
good tool for the diagnosis of ano-rectal functional pathol ogy and pelvic floor
disorders , and is able to provide addi tional information on the low genito -u rinary
tract.

8-0778 15:03

Detection of submucosal gastric fundal varices with multi-detector row CT
angiography
J.K. WiJ.J..m.aD.n, P Bauerfeind, T. Biihm, B. Marincek, D. Weishaupt; Ziirich/CH

Purpose: The diagnosis of submu cosal funda l varices is challenging. Currently ,
endo scopy and endoscopic ultrasound (EUS) are cons idered most useful for this
purpose . The aim of this study was to evaluate whether multi-d etector row CT
(MDCT) angiography contribu tes to the diagnosis of submucosaltundal varices.
Materials and Method: Twenty-two pat ients with endoscopically suspected fun
dal varices were prospective ly included in the study. All pat ients underwent EUS
and MDCT angiography.The levels of agreement between EUS and MDCT ang
iography for the detection of submucosal and per igastr ic fundal varices were
evaluated by three blinded, independent readers . In addition , variceal size and
location were determined.
Results; Good or excellent image quality of MDCT angiography was obtained in
21/22 patients (95%). Based on EUS, submucosal varices were detected in 16 of
22 patients (73%) and perigastric varices in 22/22 patients (100%). Using MDCT
ang iography, presence of submucosal varices was confirmed in all these 16 pa
tien ts by all three readers. Perigastric varices were also confi rmed in all 22 pa
tients by all three readers. In addition, all three readers noted the presence of a
submucosal varix in an add itional patient which was not detected on initial EUS.
MDCT ang iography showed an excellent interobserver reliabil ity with regard to
variceal diameter (Kappa=0.90) and variceal location (Kappa=0.94) .
Conclusion: MDCT angiography is equal to EUS in detection and characteriza
tion of fundal varices in par ticula r with regard to the distinction betwe en submu
cosal and perigastric fundal varices .

8-0779 15:12

Feasibility of 16 row MDCT In a porcine colonography model
O. ill,J. Schafer, M. Heuschmid, C.D. Claussen; Tiibingen/DE

Purpose: Aim of the study was to assess feasibility of 16 row MDCT on the basis
of different protocols for mAs, pitch, slice th ickness and recon increment on a
porcine colonography mod el.
Methods and Material: An air distended piece of porcine colon in a wate r quench
was used for MDCTC (Sensation 16; Siemens). Polyps (1 - 6 mm) were simulat
ed with sutures on the inner face of the colon . MAs values of 50, 75and 100were
combined with pitches of 1, 1.25 and 1.5. Phantom was scanned in the xly- and
z-axis, Slice thicknesses of 0.75 - 5 mm with recon increments of 0.4 - 3 mm
were generated. 2 reviewers ranked the visibility on a 3 degree scale on the basis
of axial and endoscopic views .
Results: Every polyp was well vis ible with slice thi cknes ses 0.75 to 2 mm. Nei
ther reducing the mAs to 50 nor elevating the table feed to 18 mm/rot (pitch 1.5)
influenced the vis ibility. With STs of 3 and 5 mm the 1 and 2 mm polyps were just
poorly visible with the high dose protocol (100 mAs) and not visible with 75 and
50 mAs. The bigger polyps were seen well even on the thick slices in the low
dose model.
Conclusion: For CTC on 16 row MDCT a proto col of 50 mAs , pitch 1.5 and a
slic e thickness of 2 mm with a recon increment of t .5 seems to pres ent the best
compromise between radiat ion exposure, visibil ity and lime efficie ncy.
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8-0780 15:21

Isotropic imaging of the colon with a 16-slice CT
A. Noemayr, U. Baum, H. Greess, A. Cavallaro, W.A. Bautz; Erlangen/DE

Purpose: Value of a 16-slice CT in local staging of colorectal carcinoma - com
pared to conventional endoscopy and histopathological findings after surgery.
Material and Methods: Prospective analysis of 16-slice CT data sets (SOMATOM
Sensation 16, Siemens) of 20 patients with colorectal tumors. For distension of
the colon the patients received air insufflation by a rectal tube. Collimation was
16 x 0.75 mm, reconstructed slice width was 1.0 mm. Scan time was 10-15 sec
for the entire abdomen. Staging was done with a multiplanar display mode on a
work station ("Volume-Wizzard"). Additionally, the colon was reviewed with a "vir
tual endoscopy". display mode. Results were correlated to conventional endos
copy and histopathological findings afte r surgery.
Results: T-staging by CT was correct in 82%. N-staging was correct in 75%. CT
and conventional endoscopy showed comparable results in tumor detection.
Multiplanar display modes with MPR improved the detection of lymph node me
tastases. MPR provided excellent visualization of tumor extension into the adja
cent fat or organs. "Virtual endoscopy" display modes were able to show
intraluminal tumor extension but did not influence local CT staging or the detec
tion of further tumors of the colon.
Conclusion: The new generation of multi-slice CT provides a fast isotropic data
acquisition of the entire colon with reduced artifacts due to the short scan time.
Multiplanar display modes with high quality MPR improve local tumor staging.
"Virtual endoscopy" is helpful for showing intraluminal tumor extension, but does
not improve tumor detection or staging.

8-0782 14:09

MRI Geyser sign: An indication of erosion of the acromioclavicular joint
capsule in conjunction with rotator cuff tears
A.J. Solitthoff, G.M. Neumann, C.S. Winalski, P.K. Lang; Boston, MAlUS

Purpose: Todescribe the magnetic resonance (MR) arthrography appearance of
erosion of the acromioclavicular (AC) joint capsule in patients with chronic rota
tor cuff tears. To define the MRI correlate of the radiographic Geyser sign.
Methods and Materials: Shoulder MR arthrograms were reviewed for the pres
ence of leakage of contrast material across the AC joint in consecutive studies
performed between 1998 and 2002. An estimated 1.000 MR arthrograms were
obtained. All images were assessed by experienced musculoskeletal radiologists
at our institution. MR Imaging was performed after intraarticular injection of dilute
contrast (gadopentetate-dimeglumine, 1.5 T, oblique coronal and oblique sagittal
fat sat SE 650/15, axial FSE 2000/25, matrix 256x256, 2 NEX).
Results: Eight patients with full-thickness rotator cuff tears showed contrast leak
ing from the glenohumeral joint into the subacromial-subdeltoid bursa, with fur
ther extension of the contrast across the AC joint and pooling of contrast superior
to the AC joint. In one patient, an additional AC joint cyst was found.
Conclusion: In MR arthrography, pooling of contrast superior to the AC joint
represents a rare finding in patients with rotator cuff disease. It is primarily an
indication of an underlying full-thickness rotator cuff tear complicated by an ero
sion of the AC joint capsule. In the same way, it is indicative of fibre tearing and
severe degenerative changes in the AC joint. The presence of a Geyser sign on
an MR arthrogram can have important therapeutic implications. In addition to cuff
reconstruction and anterior acromioplasty, an AC arthroplasty should be taken
into consideration.

14:00 - 15:30
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Acquired instability of overstressed shoulder (AlaS) in athletes: Pre and
post-surgical MRI and arthro-MRI evaluation
L. Zugaro, S. Carafa, C.G. Soldano, V. Calvisi, A. Barile, C. Masciocchi;
L'Aquila/IT

Moderators:
A. Barile; L 'Aquila/IT
H. Pettersson; Lund/SE

8-0781 14:00

Clinical relevance of MR abnormalities of the acromioclavicular joint: Are
there predictive MR findings for pain relief following intraarticular injection
of local anesthetics?
K. Strobel, C.W.A. Pfirrmann, M. Zanetti, L. Nagy, J. Hodler; zonavc«
Purpose: To evaluate which MR findings are predictive for pain relief following
intraarticular injection of local anesthetics into the acromiocalvicular (AC) joint.
Material and Methods: MR abnormalities of the AC joint in 50 patients (20 wom
en, 30 men; mean age, 51 years; age range, 25-75 years) were evaluated. The
presence of caudal and cranial osteophy1es, subchondral cysts, SUbchondralbone
irregularities, subchondral bone marrow edema, joint effusion, joint capsule hyper
trophy and osteoarthritis was assessed by two musculoskeletal radiologist. An
injection of local anesthetics into the AC joint was administered. The subsequent
pain relief was graded on a visual analogue scale. The amount of pain relief and
the MR findings were correlated.
Results: The overall pain relief after injection of local anesthetics in the AC joint
was 38%. The sensitivity for the different MR findings varied considerably from
0.09 to 0.91. The highest sensitivity was found for the presence of caudal osteo
phytes (0.82), thickening of the joint capsule (0.73) and for osteoarthritis (0.91).
The specificity (range 0.51 - 0.97) was highest for the presence of subchondral
cysts (0.97), subchondral bone marrow edema (0.95) and joint effusion (0.92).
The correlation between pain relief and MR findings reached statistical signifi
cance only for the presence of joint capsule hypertrophy (p= 0.007) and AC oste
oarthritis (p=0.025).
Conclusion: MR imaging has a reasonable sensitivity and a high specificity to
predict a painful AC joint. The presence or absence of joint capsule hypertrophy
and osteoarthritis correlate significantly with the amount of pain relief after injec
tion of local anesthetics.

Purpose: To assess the diagnostic value of MRI and Arthro-MRI in the evalua
tion of pre and post-surgical acquired instability of overstressed shoulder (AlaS).
Methods and Materials: We examined 23 patients, clinically suspected for non
traumatic shoulder instability. 18/23 patients performed sports activity. All patients
underwent conventional plain film, standard MRI and Arthro-MRI. We employed
SE Tlw and FSE T2w sequence on standard MRI and SE Tlw and fat-sat SE
Tlw after the intrarticular injection of 10-15 ml of contrast medium obtained from
the diluition of 0.6 ml of Gd-DTPA in 250 ml of saline. Arthroscopy was consid
ered as gold standard in all cases. In 8 cases MRI and arthro-MRI were also
performed after surgery in a period ranging between 2 and 8 months (mean = 4
months).
Results: Standard MRI showed 9 cases of supraspinatus tendon degeneration
and 12 cases of flat-shaped glena (2/12 with paralabral cysts). Arthro-MRI dem
onstrated 18 cases of antero-inferior capsular enlargement with associated 7

supraspinatus tendinosis, 2 supraspinatus partial tear, 2 paralabral cysts, 2 gle
noid labrum focal tears, and 6 capsular enlargement extended to the superior
portion (rotator interval). In 2 of the 5 cases without capsular enlargement a Bou
ford complex was found. Arthroscopy confirmed arthro-MRI findings in all cases.
In 2 out of 8 post-surgical evaluations, arthro-MRI demonstrated capsular shift
failure.
Conclusion: On the basis of our experience we postulated Arthro-MRI to be a
worthy diagnostic mean in the evaluation of the acquired instability of overstressed
shoulder, mainly in post-surgical follow-up.

8-0784 14:27

One-stop arthro-CT and arthro-MR of the shoulder using a mixture of
iodined and paramagnetic contrast agents
A. Aliprandi, P. Randelli, A. lozzelli, A. Fausto, F. Sardanelli; Milan/IT

Purpose: To perform arthro-C'T and arthro-MR of the shoulder in a one-stop exam
ination.
Materials and Methods. Fifteen males and 16 females aged 23-76, with planned
arthroscopy for chronic (n=17) or post-traumatic (n=8) lesion of the rotatory cuff,
post-traumatic gleno-humeral instability (n=3), post-traumatic lesion of the rota
tory cuff with gleno-humeral instability (n=l), and "frozen shoulder" (n=2), under
went plain helical CT in neutral position and intra-articular CT-guided injection of
a mixture of iodined and paramagnetic contrast agents (Gadodiamide at 1:250
and lobitridol 350 at 1:5, in 20 ml of saline solution). Arthro-CT scans in intra
lextra-rotation and Tl-weighted arthro-MR scans in neutral position were obtained.
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Arthro-CT and arthro-MR images were evaluated separately and jointly (arthro
CT-MR). A radiologist and an orthopedist assigned a 0-to-3 score to the agree
ment of arthro-CT, arthro-MR, arthro-CT-MR with arthroscopy (0= no agreement;
1=low agreement; 2=high agreement; 3=total agreement).
Results: The injected volume of the solution ranged 10-24 ml. No patient report
ed symptoms in possible relation with the use of the mixed agents. Examination
time: arthro-CT (including contrast injection), 25 minutes: moving the patient from
CT- to MR-room 5 minutes; arthro-MR, 30 minutes; Arthro-CT had a mean score
of 2.33±0.62, arthro-MR 2.47±0.52, arthro-CT-MR 2.67±0.49. No significant dif
ference was found for arthro-CT versus arthro-MR while significant differences
were found for arthro-CT-MR versus arthro-CT (P=0.0281) and versus arthro-MR
(P=0.0277).
Conclusion: Arthro-CT and arthro-MR can be performed in a t-hour one-stop
examination. The two imaging modalities, jointly evaluated (arthro-CT-MR), give
an additive value if compared to each of them separately evaluated.

8-0785 14:36

Arthro-MRI of the shoulder vs arthroscopy: Diagnostic potential using a
dedicated MRI system
A.V. Giordano, F. D'Emidio, M. Di Pietro, V. Calvisi, A. Barile, C. Masciocchi;
L 'Aquila/IT

Purpose: Aim of this study is to assess the diagnostic value of Arthro-MRI, per
formed on a dedicaded MRI system, in the evaluation of shoulder pathology in
comparison to arthroscopy.
Materials and Methods: Fourty-four patients clinically suspected to have shoul
der pathology entered this study. 24 patients complaining about shoulder insta
bility, and 20 about rotator cuff lesions. All patients underwent plain film, standard
MRI and arthro-MRI. Ultrasound was performed in the 20 cases of suspected
rotator cuff lesion. MRI was performed using a dedicated unit (E-Scan, Esaote,
Italy). The sequences employed were: SE Tl-w and FSE T2-w on standard MRI
and SE Tl-w and GE 3D-CE after intra-articular injection of 10-15 ml of contrast
medium (0.6 ml of Gd-DTPA in 250 ml of saline solution). Arthroscopy, performed
in all cases, was our gold standard.
Results: In the 24 patients with shoulder instability, bony, labral and capsular
ligamentous lesions were evaluated. Clinical and MRI findings distinguished three
pathological groups: 7 traumatic (TUBS), 5 non traumatic (AMBRI) and 12 ac
quired overstress (AlaS) instability. A quite precise correlation between Arthro
MRI and arthroscopic findings was found. Arthro-MR mistakes included: 1 case
of Buford complex, evaluated as anterior labrum disruption and 2 cases of nor
mal variant of biceps anchor considered SLAP lesions. In the 20 patients with
rotator cuff lesions (12 comlpete and 8 partial tears), arthroscopy confirmed Ar
thro-MRI diagnoses in all cases.
Conclusion: On the bases of our experience we postulated Arthro-MRI performed
with dedicated units to be of diagnostic value in the evaluation of shoulder pathol
ogy.

8-0786 14:45

Accuracy of MR-arthrography in the diagnosis of SLAP lesions of the
shoulder
S.ll'la1.d1, K. Wartier, M. Stassinopoulou, T.M. Link, A. Burkart, A.B. Imhoff,
E.J. Rummeny; Munich/DE

Purpose: To evaluate the accuracy of MR-arthrography in the diagnosis of supe
rior labrum anterior to posterior (SLAP) lesions of the shoulder
Material and Methods: 78 patients who underwent MR-arthrography of the gleno
humeral joint prior to arthroscopy were evaluated retrospectively. MR imaging
was performed on a 1.0 T system (Magnetom Expert, Siemens) using triplanar
Tl w SE sequences and T2 w FSE sequences. The images were evaluated by
two radiologists with agreement by consensus, and the results were compared
with arthroscopic findings.
Results: Arthroscopy revealed 40 SLAP lesions: 2 were classified as type I, 22
as type two, 10 as type III and 6 as type IV.With arthroscopy as the gold standard
MR-arthrography showed a sensitivity of 83% and a specificity of 85%.
Regarding type I SLAP lesions as negative, as they are of no clinical importance,
SLAP lesions were diagnosed with a sensitivity of 88% and a specificity of 97%.
Conclusion: MR-arthrography is a highly accurate technique in the diagnosis of

SLAP lesions of the shoulder.

8-0787 14:54

Tissue harmonic imaging (THI) of the shoulder in patients with suspected
rotator cuff lesions: THI versus conventional ultrasound
K. Strobel, M. Zanetti, A. Schneeberger, J. Hodler; Zilrich/CH

Purpose: To compare Tissue Harmonic Imaging (THI) of the shoulder with con
ventional ultrasound (cUS) in patients with suspected rotator cuff lesions.
Subjects and methods: In 50 consecutive patients with suspected rotator cuff
lesions 600 corresponding pairs of images were obtained with THI and cUS. The
THI and cUS images were separately reviewed by a musculoskeletal radiologist.
Supraspinatus (SSP) and subscapularis tendons (SSC) were classified as nor
mal, partially torn or completely torn. The confidence in the diagnosis was rated
in three grades (1=not sure, 2=moderately sure, 3=sure). MR arthrography was
used as standard of reference. Visability of the contour and substance of the
tendons were evaluated (three grade scale).
Results: For SSP lesions sensitivity, specificity and accuracy were 97%/94%/84%
forTHl, and 97%/89%/86% for cUS. For SSC lesions sensitivity, specificity and
accuracy were 72%/96%/76% for THI and 56%/92%/70% for cUS, respectively.
The ratings for the contour of lesions of the SSP tendon were 2.6 (THI)/2.3 (cUS)
and 2.1/2.0 for the SSC tendon lesions. Ratings for the tendon substance were
2.4/2.1 for the SSP and 1.7 (THI)/2.0 (cUS) for the SSC. The confidence in diag
nosis was 2.3/2.0 for SSP and 1,8/ 1,6 for SSC, respectively.
Conclusion: THI of the shoulder performs similarly to cUS in most aspects. THI
was slightly more sensitive in depicting subscapularis tears.

8-0788 15:03

Anterior shoulder dislocation: Patterns and quantification of glenoid bone
loss
J.F. Griffith, G.E. Antonio, C.W.C. Tong, K.M. Chan; Shatin/HK

Purpose: In recurrent anterior shoulder dislocation, glenoid bone loss may pre
dispose to further dislocation and failure of Bankart repair. This study investi
gates quantification of glenoid bone loss in anterior shoulder dislocation using
computed tomography (CT).
Methods and Materials: CT examinations were performed on 40 patients (aver
age 31 years), comprising 46 shoulders with anterior dislocation and 34 contral
ateral normal shoulders. Twenty shoulders in ten normal subjects were also
examined. Both shoulders were examined simultaneously. Image reconstruction
included oblique sagittal reformatted images en face to the glenoid fossa. Seven
aspects of glenoid fossa shape and size were measured including cross-section
al area(s), maximum width(s), maximum height, and flattening of anterior glenoid
curvature.
Result: Normal side to side cross-sectional area variation measured on oblique
sagittal images was 0.4 -12% (average 4.1%) and maximum glenoid width vari
ation was 0.3-1.6 mm (average 0.9 mm). Variable flattening of the anterior gle
noid curvature was a feature of 42 of 46 dislocated shoulders (91%) though was
only seen in two of 54 normal shoulders (4%). Anterior glenoid flattening increased
exponentially with increasing number of dislocations. Anterior glenoid flattening,
decreased maximum glenoid width and decreased maximum width to length ra
tio were the most useful measures of bone loss. Glenoid cross-sectional area
was a less useful measure of glenoid bone loss.
Conclusion: Flattening of the anterior glenoid curvature is demonstrable in most
patients with anterior dislocation. In unilateral dislocation, a comparison of max

imum glenoid width relative to the contralateral side proved the best discrimina
tor of moderate to severe glenoid bone loss.

8-0789 15:12

2D-SPLASH: A new method to determine the fatty degeneration of the
rotator cuff muscles
W. Kenn, H. Kbstler, F. Gohlke, D. Bbhm, D. Hahn; WilrzburglDE

Purpose: The degree of fatty degeneration of rotator cuff muscles is an impor
tant factor for the prognosis of rotator cuff repair. We established a new method
that allows quantification of fatty degeneration in an arbitrarily shaped ROI using
a clinical MR scanner.
Materials and Methods: A SPLASH sequence consisting of 19 complex 2D
FLASH images was implemented. The echo time was gradually increased from
5 ms to 50 ms. The spatial in plane resolution was 1.17 mm, a spectral resolution
of 0.33 ppm was achieved in 3 min. For calibration a fat/water phantom was used.
20 patients (f/m 7/13) with rotator cuff tears (4 partial tears, 5 complete tears
< 2 ern, 5 tears 2-5 cm and 6 tears> 5 cm) were examined and the atrophy of the
supraspinatus belly determined by the occupation ratio was correlated with the
degree of fatty degeneration determined by SPLASH..
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8-0790 15:21

MRI virtual endoscopy of the shoulder: Preliminary experience
A. Catalucci, E. Puglielli, S. Delli Colli, V. Calvisi, A. Barile, C. Masciocchi;
L'Aquila/IT

8-0791 14:00

Intraarteriallocoregional chemoperfusion with mitomycin c and
gemcitabine in inoperable primary pancreatic carcinomas and local
recurrences
M. Heller, S. Zangos, W. Schwarz, K. Eichler, M.G. Mack, J.O. Balzer, TJ. Vogl;
Frankfurt a. Main/DE

Results: Phantom studies show a linear relation of the concentration determined
by SPLASH. The degree of fatty degeneration of the SSP corelates moderately
(0.7 Braivis/Pearson) with the occuption ratio. The extent of rotator cuff tear cor
relates significantly (Spearman-rank) with the the degree of fatty degeneration.
Conclusion: The fatty degenertion of rotator cuff muscles can be determined on
a clinical MR scanner using the SPLASH-sequence. Atrophy and fatty degener
ation have to be evaluated separately.

Purpose: Aim of this work was to check arthro-MRI virtual endoscopy diagnostic
value in detecting shoulder pathology.
Methods and Materials: 9 patients (aging 20-44) entered this study between
September 2001 and June 2002. Arthro-MRI was performed employing whole
body units (GE 1.5T) and a special softwear with SE T1-3D fat-sat. We compared
virtual MRI evaluation with arthroscopic findings.
Results: Arthro-MRI and virtual endoscopy showed 8 cases of antero-inferior
glenoid labrum lesions and 1 case of rotator cuff tear. Concerning rotator cuff
tear, we were only able to perform virtual endoscopy of the bursae (enlarged by
intra-articular contrast media). Neither false negatives nor false positives were
discovered comparing arthro-MRI, virtual endoscopy and arthroscopy.
Conclusions: We believe virtual endoscopy employing arthro-MRI to be a wor
thy diagnostic method mainly in the evaluation of labral capsulo-Iegamentous
injury due to shoulder post-traumatic instability. At the present time virtual endos
copy does not add more information for arthroscopic surgeons, if compared to
Arthro-MRI. However, it allows a tridimensional view, which may represent a use
ful pre-surgical evaluation.

8-0793 14:18

8-0792 14:09

Effect and tolerability of intra-arterial chemotherapy with Gemcitabine in
patients with liver metastases: A phase 1Trial
K. Eichler, W. Schwarz, M.G. Mack, S. Zangos, K. Engelmann, TJ. Vogl;
Frankfurt a. Main/DE

Purpose: To define the maximun tolerated dose (MTD) and efficacy of Gemcit
abine in patients with liver metastases from pancreatic cancer and cholangio
carcinoma.
Materials and Methods: Gemcitabine was given on days 1, 8, 22, and 29. The
initial dose was 1000 mg/m 2 with escalation in subsequent patient groups to
1200 mg/m 2• Final protocol toxicity evaluation was planned for 2000 mg/m2 . Pa
tients were scanned with magnetic resonance and computed tomography im
aging. Patients required histologically proven disease. All patients required
adequate bone marrow, liver and renal function, no active CNS metastasis, Karnof
sky performance status> 70% and a life expectancy> 12 weeks.
Results: Of the 13 patients treated with intra-arterial chemotherapy with Gemcit
abine, the median age was 62 years (range 48-65) and the male:female ratio was
10:3. All patients tolerated the procedure well and no dose limiting toxicity (DLT)
(defined as grade 4 thrombocytopenia, neutropenia or > 3 nonhematologic toxic
ity) has so far been observed. Five patients had partial responses, five were
stable and three progressed.
Conclusion: Compared with previous data, we consider that the method of intra
arterial chemotherapy with Gemcitabine is quite useful and appears to be well
tolerated and shows promising activity against liver metastases of pancreatic
cancer and cholangio-carcinoma in this ongoing study This study is supported in
part by Eli Lilly oncology.

Complications after percutaneous transaxillary permanent catheter
implantation for intra arterial hepatic chemotherapy (IAHC) of liver tumors:
Clinical relevance and management in 204 patients
M. Venturini, E. Angeli, M. Salvioni, F. De Cobelli, L Aldrighelti,
A. Del Maschio; Milan/IT

Purpose: To evaluate different clinical relevance and management of complica
tions after percutaneous transaxillary permanent catheter-port systems implan
tation for IAHC (FUDR).
Materials and Methods: Catheter-port systems were placed in 204 patients af
fected by liver tumors (80.9% from colorectal metastases). Complications were
classified as minor, clinically not significant (type 1: gastroduodenitis, local he
matoma) and maior as follows: clinically significant not requiring IAHC Interrup
tion (type 2: pneumothorax, cholecystitis), clinically signifcant needing temporary
IAHC suppression (type 3) and clinically significant causing definitive IAHC sup
pression (type 4: hepatic artery thrombosis, sepsis, hepatobiliary toxicity of grade
III-IV and arteriobiliary fistulas). Type 3 complications were also sub-divided into
3A, if not needing a new device (catheter dislodgment in coeliac trunk, gastrodu
odenal ulcer, hepatobiliary toxicity of grade 1-11, thrombosis recanalized by local
thrombolysis) and 36, if needing it (catheter dislodgment in aorta).
Results: Major complications did not occur during implantation procedures. The
mean number of IAHC cycles was 8.1. The mean follow-up period was 270 days.
Primary patency rate of the system was 68.6%, secondary patency rate was
89.2%. Complications rates were as follows: 8.3% (type 1), 1.5% (type 2),16.6%
(type 3A), 3.9% (type 36) and 10.8% (type 4). Hepatic artery thrombosis, not
recanalized by local thrombolysis, was the main cause of IAHC definitive inter
ruption (5.4%).
Conclusion: Complications with different clinical relevance were found. Various
strategies to reduce complications are necessary, particularly for those deter
mining IAHC interruption such as hepatic artery thrombosis. Catheter flexibility,
anticoagulation prophylaxis, arteritis prevention by dexamethasone infusion may
contribute to reduce thrombosis incidence.

8-0794 14:27

Sequential chemoembolisation in patients considered for liver
transplantation
S.C.A. Herber, C. Mench, J. Schneider, J. Thies, M.B. Pitton, M. Thelen;
MainziDE

Purpose: Toevaluate the efficacy and safety of sequential TACE in patients with
HCC considered for liver transplantation.
Materials and Methods: 26 of 85 patients with HCC were evaluated for liver
transplantation. 98 sequential TACE (interval: 6 weeks) treatments, using a sus
pension of 10 mg mitomycin C and 10 ml iodized oil (Iipiodol) were given. Follow-
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Purpose: To evaluate the side effects and tumor response of locoregional in
traartrial chemotherapy with mitomycin c and gemcitabine in advanced pancreat
ic cancer and local recurrences.
Materials and Methods: Between October 2001 and August 2002, 16 patients
were treated in 80 coeliac artery locoregional chemotherapy sessions with a mean
of 5 sessions per patient with an interval of 4 weeks between sessions. Forchem
otherapy we used a combination of mitomycin c (8.5 mg/m2) and gemcitabine
(500 mg/m2), which was infused over 1 hour. Evaluation of the tumor response
(via MRT and CT) and evaluation of the clinical benefits were performed.
Results: All patients tolerated the procedure well. 50% (n:8) of the patients
showed a minor response with a decrease in size of the primary cancer and the
metastasis of up to 20%. 25% (n:4) patients showed stable disease with a growth
stop or growth-slowing down. 25% (n:4) patients showed progression of the
metastases while stable disease in the primary. 68.75% (n:11) of the patients
reported a significantly better life quality after the therapy without being affected
in their daily life. Side effects were moderate and were reversible between the
interventions.
Conclusion: The transcatheter-treatment is a minimall invasive and outpatient
treatment protocol for pancreatic carcinomas and local recurrences. It might be
indicated as a potential neoadjuvant treatment before operative treatment or as a
palliative treatment to improve symptoms.



up inc luded pre- and post interventiona l CT-scans and laboratory co ntrols (liver
function parameters ; AFP ). Number of lesi ons and tumour size were invest igated
using spi ral CT.
Results : Mean follo w-up was 14 months (range 1 to 46). Transplantation was
successfully perf ormed in 21 case s. 25/26 patients are sti ll alive (mean survival
15 months). 59 lesi ons were detected on initial CT sca ns. Size of indiv idua l le
sions was < 20 mm (I), 21-5 0 mm (II) , and> 50 mm (III) in 52.8%, 28,2% and
19%. Ove r all medi an change of tumo ur size was -8.2% (range -61 % to +82%)
depend ing on the initial lesion size : -7 .7% (I) , -9 .5% (II), and -3.8% (III). 10/26
patients prese nted significant tumour regression changing the patients in trans 
plant prospects . Follo w-up investigations showed no tum our recurrence. No se
vere complica tions occurred.
Conclusion: Sequential TACE in pati ent s consi de red for liver transplantation is
an effective thera py. Because of tum our size cont rol and avoidance of new tu
mour les ions TACE is a promising concept to bridge the time to liver transplanta

tion.

8-0795 14:36

Repetit ive transarterlal chemoembollzatlon of hepatocellular carcinoma
(HCC) followed by MR-gulded laser-Induced thermotherapy
S. Zangos, M.G. Ma ck, J.O. Balzer, K. Eichl er, K. Engelm ann ,
M.-S, Schiemann, A. Thalhammer, T.J. Vogl; Frankfurt a. Main/DE

Purpose: To evaluate the feasibility and eHicacy of a co mbined the rapeutic ap
proach of repeated tran sarterial chemoembo lization (TACE) and MR-guided L1TI
(lase r induced thermotherapy) for large sized hepa toce llular ca rcinomas (HCC).
Materials and Methods: 84 patients wit h hep atocellular carcinoma we re treated
between Ma rch 1999 and Augu st 2002 w ith 323 TACE treatments (mean : 4.0
treatments per patient ).TACE was performed with 10 rnq/rn" mitomycin C, 10 mVm'
Iipiodol and microspheres. The tumor volum e was measured by MR-imaging. Li
plodol retent ion and perfusion of the tum ors were evaluated by CT and angiogra
phy.
Results: A combined therapy using TACE and L1TI was perform ed in 15 patients
wit h HCC larger than 5 cm presen ting wit h response to TACE and reduc ing the
tum or size. With in 4-6 weeks afterTACE MR-guided L1TI was performed. Thes e
patients received 2 to 5 TACE (mea n: 3.4) trea tment s follo wed by 2 to 4 (mean:
3.3) laser treatm ents. There were no majo r comp lications induced by TACE or
L1TI. Repeated TACE enabled a reduc tion in tumor size and tumor perfusion in
15 patients, forming the basis for the performan ce of MR-g uided L1TI procedu re
for a co mplete ablatio n of the tumor. Contrast enhanced MRI images demonstrat
ed complete necr osis of in all med ium and large les ions .
Conclusion: Combined therapy of TACE and MR- guided L1TTappears to be an
neoadjuvant treatment of large HCC.

8-0796 14:45

Combined transcatheter arterial chemoembollzatlon (TACE) and
percutaneous ethanol injection (PEl) andTACE monotherapy for patients
with la rge , unresectable hepatocellular carcinoma (HCC)
A. Lubienski, R. Bitsch , M. Duex, C. Dechow, L. Grenacher, G. Kauffmann,
G.M. Richter; Heidelberg/DE

Purpose: Long term efficacy of combin ed TACE and PEl and TACE monoth erapy
was assessed in pa tien ts with large, non-resectable HC C.
Mater ials and Methods: 40 pa tients wi th unresectable HCC lesions> 5cm
(8.8 cm±3.5 em) selective TACE was perfor med usi ng ca rboplatin , lipiodo l and
partic les , Liver cirrhosis was pres ent, in all but one patient , due to vira l infection
(n=21) and alcohol abuse (n=18) . 24 pat ients suffer ed from Child A and 15 from
Ch ild B cirrhosis. In 23 pati ents repea ted TACE monotherapy was given and in 17
comb ined TACE and PEl was used. Survival and com plicat ion rate s were dete r
mined.
Results: The 6-, 12- , 24- and 36-month survival rates for TACE monoth erapy
were 67%, 21%, 5%, and 0%. ForcombinedTACE and PEl 94%, 60 %, 51% and
39 %. Th e kind of therapy significantly affecte d the survi val rate (p= 0.0031, log
rank-test) . Severe side effec ts were presen t in three patients of the mono-group
- a temporary paraparesis, a temporary liver failure and a false aneurysm (A.
cubitalis) and in one of the combination group - a mild pancreat itis .
Conclusion : Com bined TACE and PEl is an effect ive and safe meth od in the
pa llia tive treatment of large HCC that improves the long term survival compared

to TACE monotherapy .

8-0797 14:54

Limited efficacy of t ranscatheter Int raarter ial treatments (TIT) for small
« 2 em-diameter), hypervascular hepatocellUlar carcinomas (HCC) detected
by helical CT scan
A. Luca, G. Vizzini , R. Mirag lia, G, Brancatell i, U. Palazzo, M. 1. Minervini ;
Palerm o/IT

Purpose: To def ine the eff icacy of TIT in patients wi th small, hyp ervascu lar HCC
nodules, not suitable for surgica l resecti on or percutaneous treatm ent s.
Materials and Methods : From August 1999 to March 2002, 155 consecutive
pa tients wit h HCC and liver ci rrhosis und erwent 312 TIT in our institution . Eleven
patients with smaller than 2 cm HCC nodules, hypervascular on art er ial phase
heli cal CT scan formed our study popul ation. TIT included transarterial emboliza
tion (TAE), and transarterial oil y chemoembolization (TOCE ). Post-treatment tu
mor necrosis was evaluated wit h helical CT (9 patients) or histopathogically after
liver transplant (2 patients).
Results: Seven patients had a single HCC nodule and four patients had multin
odular HCC (total of 18 hype rvascula r nod ules , range: one to three). Mean diam
eter of all HCC nodules was 1.2±0.3 cm (range: 0.5-1 .8 em). Fifteen HCC were
highly hypervascular and three slightly hypervascular on arterial phase CT scan.
None of these nodules had a tumor capsule. All pat ients received sing le TIT (6
TAE , 5 TOCE ). Mean volume of Iipio dol was 3.3± 1.3 ml (range : 1 to 5 ml) . Mean
dose of epirubicin was 46 ±33 mg (ran ge: 10 to 80 mg). Th ree of eleven pat ients
(27%) had complete necrosis.Comple te necrosis was achieved in 6 of 18 lesions
(33%), while var iable amount of nec rosis was seen in 10 les ions (56%) . Mean
necros is rate was 36%. We didn 't find significant differences in tumor necrosis
according to pretreatme nt vasc ular pattern and treatment reg imen.
Conclusion: HCC nodules less than 2 em-dia meter, with hypervascu lar pattern
at arterial phase CT scan , are poo rly responsive to a singl e TIT.

8-0798 15:03

Predictive factors of tumor necrosis induced by transcatheter intraarterial
treatment (TIT) in patients with hepatocellular carcinoma (HeC): A
mUltivariate analysis of the pretreatment CT findings
A. Luca, G. Vizz ini, R. Miragl ia , G. Brancatell i, P. Renda, R. Volpes, U. Pala zzo;
Palermo/IT

Purpose: To ana lyze the pretr eatment CT find ings to identify those variables
affect ing the tumor response to the TIT.
Materials and Methods: From Augu st 1999 to March 2002, 118 patients with
HCC and A-B Child cirrhosis received a tot al of 265 TIT. The tumor response was
evaluated by helical CT, and massive tum or necrosis (MTN) was defined as a
necrosis > 90%. Nine CT variables were analyzed: number of lesions (single,
multiple), size (2-5 cm or 5 cm), hepatic distribution (unilobar, bilobar) , tumor
extension « 3 lesions, 3 lesions , > 3 ern), vascular pattern (hyper, hypov ascu 
la r), presence or absence of capsule , partial portal vein thrombosis, po rtosys
temic shunt and ascites. Prognostic fac tors of response were scre ened by
un ivar iate analyses and, when signif icant , further evaluated by mult ivariate anal
ysi s.
Results: TIT caused MTN in 55 pati ents (47%). Acc ording to un ivariate analysis,
variables significantly associated wit h MTN wer e Okuda stage I (P=0 .02). CLIP
sco re 0 (P=0.004), absence of constitutional syndrome (P=O.Ol ), single lesion
(p~0.001 ) , tumor size betw een 2 and 5 em (P=0.03 ), un iloba r involvement
(P=0.02), hypervascular pattern (P~O .04) and p resence of cap sule (P=O.0001).
However, onl y presence of caps ule (Odd Rat io 6.970 , P=O.OOOl ), single lesion
(Odd Ratio 3.025 , P=O.OOl) and tumor size between 2-5 em (Odd Rat io 3.194 ,
P=0 .03) were independe nt pred icto rs of opt imal response at multivariate anal y
s is. Mass ive tumo r necrosi s occu rred in 24 of 27 pat ients with all three favorabl e
prognostic factors and on ly in 1 of 10 patien ts with no favorable prognostic facto r.
Conclusion: Pretreatment CT find ings accurately predict which patients will have
a MTN afte r TIT.

8-0799 15:12

Transcatheter arterial chemoembollzation of hepatocellular carcinoma in
European patients: A review using "evidence-based medicine" methods
M. Stau nton, M. O'Connell , S.J. Skeh an, P.A. McCormick, D.E. Malone ;
Dublin/IE

Purpose: Th is review used "evidence -based medicine" (EBM) methods to evalu
ate whether trans-arterial chemoe mbolization (TACE) can improve outcomes in
European patients with hep atocellular carc inoma (HCC).
Materials and Methods: Focused clinical questionnaires were designed a) for
pall iative TACE and b) forTACE in pat ients awaiting orthotopic liver transplanta-
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tion (OlT). Medline and Cochrane databases were searched. Retrieved studies
were appraised for level of evidence. Validity and strength of the best studies
were analysed using published raw data and EBM methodology.
Results: a) Palliation: 122 studies retrieved; 6 European randomised controlled
trials (RCTs) and 3 systematic reviews merited inclusion [level 1 evidence]. Most
trials showed improvement in the appearance of lesions without improved surviv
al. Superselective TACE reduces morbidity. One recent RCT showed improved
patient survival with palliative TACE. Stringent selection criteria accounted for
the improved results compared with older trials. All HCCs were < 5.8 cm in diam
eter. New exclusion criteria were age> 75yo, Child class C, any vascular inva
sion, portosystemic shunt, severe atheroma and hepatofugal blood flow. Survival
data: 1 year = RRR 0.4, ARR 0.18, NNT 5.49; 2 years = RRR 0.19, ARR 0.15,
NNT 6.67; 3 years = RRR 0.02, ARR 0.01, NNT 70. b) Pre-transplantation: 5
studies retrieved, 4 case series merited inclusion [level 4 evidence]. This prelim
inary data suggests that post-OlT outcome may be slightly improved by pre-OlT
TACE.
Conclusion: TACE can improve palliative outcomes in a stringently selected sub
group of European patients with HCC and may have a role in HCC management
pre-OlT.

wave fields are computed at different distances from objects and probes and
compared to ultrasonography images.
Results: Numerical analysis of diffraction by both methods allows us to under
stand how artifact formation and their features are given by complex overlapping
of diffracted fields preserving their relative phases. Convolution approach requires
less cornputinq resources though the integral approach is more suitable for com
plex probe geometry or for extense objects. Both approaches allow us to com
pute diffracted fields in arbitrary conditions. To a high degree of coincidence,
computed fields correspond to observed ultrasonography images.
Conclusion: Numerical analysis of diffraction effects allows us to understand
artifact features and ultrasound propagation. Computing wave fields in Fresnel or
Fraunhofer ranges for arbitrary object sizes and shapes gives the possibility of
predicting findings and, in a very initial stage, opens the way to computer assist
ed analysis of ultrasonic images.

8-0802 14:09

A faster method for 20/30 image registration using projection symmetries
W.W. Birkfellner"', H.G. Staedele', A.L. Jacob', P.Messmer'; 'Bas/e/CH,
'Vienna/AT

Computer-aided analysis of diffraction effects in ultrasound propagation.
Application to artifact understanding and prediction
E. Gomez-Gonzalez, R. Coronado-Santos, J. Gonzalez-Cuenca, M. Vera
Valencia, J. Gonzalez-Aranda: Seville/ES

Purpose: Diffraction effects when ultrasound waves impinge on boundaries are
described and numerically obtained. Two different approaches of physical optics
allow obtaining of computational solution of artifact formation and features.
Materials and Methods: Numerical solution of the Fresnel-Kirchoff diffraction
integral is accomplished in a personal computer by the Fresnel or integral ap
proach and the fast Fourier transform. Conventional ultrasonographic equipment
is numerically reproduced by defining geometry and properties of piezoelectric
probes. Several tissue interfaces and obstacles (nodules, cavities, bubbles) are
simulated by their physical properties and acoustic impedances. Corresponding

8-0800 15:21

1-131 Iipiodol therapy in liver neoplasms: First results
M. Kirsch, A. Zinke, P.Bock, L. Albrecht, C. Weigel, N. Hosten; Greifswa/d/DE

Purpose: To evaluate the feasibility and efficiency of 1-131 lipiodol therapy in liver
neoplasms.
Materials and Methods: Six patients with liver neoplasms (5 multifocal/diffuse
HCC, 1 small intestine carcinoid metastasis) were treated with intrahepatic arte
rial application of iodine-131 labeled iodized oil (1-131 lipiodol). 1.5-2.1 GBq in
2 ml of 1-131 Iipiodol were injected into the hepatic artery. We used computed
tomography (CT) and single photon emission CT (SPECT) to assess tumor vol
ume and distribution of 1-131 Iipiodol.
Results: In all cases CT, liver scintigraphy and SPECT showed pronounced 1
131 Iipiodol accumulation in the tumor tissue. After initial reduction of tumor size
we achieved stable disease in two patients with multifocal HCC and in the one
patient with carcinoid metastasis (observation period 5-14 months). Tumor pro
gression with new lesions 2.5 months after treatment was found in one case of
diffuse/multifocal HCC. 2 HCC patients with huge tumor masses (up to 1000 ml;
one with thrombosis of the portal vein) died 2 months after therapy due to decom
pensation of liver cirrhosis. No complications occured during the hospitalisation
phase of 8 days after therapy. All side effects were tolerable. Only one patient
showed a mild elevation of liver enzymes.
Conclusion: The therapy procedure with transarterial 1-131 lipiodol is safe and
effective in tumors with moderate tumor mass. The outcome seems to be limited
by severe liver cirrhosis.

14:00 - 15:30

Physics in Radiology

SS 1513
Miscellaneous/Radiation protection
Moderators:
R. Loose; Nuremberg/DE
R. Ruiz Cruces; Ma/aga/ES

8-0801 14:00
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2D/3D patient-to-computed-tomography (CT) registration is a method to deter
mine a transformation that maps the CT-coordinate system to patient space. Ap
plications include patient setup verification in radiation therapy and markerless
registration in image guided therapy by comparing radiographs or portal images
to volume renderings of CT image series. One of the problems associated with
this promising approach is the fact that an optimization problem in 6 degrees-of
freedom (dof) has to be solved. We show that by choosing an appropriate coordi
nate system, one dof in rotation can be decoupled: the remaining merit function
to be optimized includes a 2D/2D registration step which gives the missing rota
tion around the central beam of the projection device. First experiments with var
ious phantom images gave an accuracy of 0.6 +/- 0.5 degrees and 4.3 +/- 1.5 mm
for registration when using a single image. Similar results are achieved when
solving the same problem with a 6 dof standard algorithm. Time requirements
reduced to one third compared to the standard method using 6 dol. We conclude
that this hardware- and rendering-independent approach has the potential to in
crease the acceptance of this important method for computer-aided surgery and
interventional radiology.

8-0803 14:18

New multichannel fluorescence reflectance imaging system for small
animal applications
A. Wall', C. Bremer', L. Matuszewski', T. Haupl", M. Pfister", W. Heindel';
'MOnster/DE, 'Berlin/DE, 3Er/angen/DE

Purpose: To present a new multichannel optical imaging system for fluorescence
reflectance imaging of small animals in the near - infrared and the visible light
range.
Materials and Methods: The excitation in the red and near-infrared spectrum is
achieved by six light emitting diode arrays. A high-pressure mercury-vapor lamp
is employed for delivering photons in the blue and green light range. Four differ
ent emission filters allow for spectral separation of emitted photons. Images are
acquired by a CCD-camera and processed online on a PC-based system. The
sensitivity, depth penetration and wavelength selectivity was tested in-vitro and
in-vivo using different f1uorochromes and fluorescent proteins.
Results: The imaging system allowed for detection of commonly used fluoro
chromes and fluorescent proteins such as Cy 5.5, Cy 7 as well as green - and red
fluorescent proteins. Dilution series showed a sensitive detection of fluorochromes
even in the sub-micromolar range. For instance, as little as 250 pmol of Cy 5.5 in
1 ml solution were readily detectable by a 10 sec. acquisition. With a spatial res
olution in surface weighted images in the submillimeter range and a variable field
of view (4x6 em - 16x21 em), the optical system is suitable for high resolution
applications in the visible and near-infrared light range.
Conclusion: The multichannel fluoresecence reflectance imaging system allows
rapid and sensitive imaging of most commonly used fluorochromes or fluores
cent proteins at four different wavelengths. Rapid data acquisition and versatile
wavelength handling are ideal for in-vivo and ex-vivo applications to test novel
optical contrast media.
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8-0804 14:27

A new image edge definition and enhancement technique
K.M. Chui', S.L. Chui', D.B. Stanfield"; 'Uxbridge/UK, 2Redditch/UK,
3SI. Albans/UK

Purpose: The spatial resolution of medical images is restricted by the size of the
energy source , and possibly the detector size. A patented technique is used to
identify image edges to sub-pixel accuracy, and restore the original high-resolu
tion "Step-Function " feature at edges , without any increase in noise.
Materials and Methods: A De-Convolution Process via a Running Filter is used
to pinpoint the edges. A Back-Projection Algorithm transfers sub-pixels from one
side of an edge to the other to restore the spatial resolution. The software was
implemented in C++ , and incorporated within a therapy planning system on a
SPARCstation5. A composite phantom with glass marbles and Perspex tubinq ,
and a New York Catphan 500, were scanned using a Philip s CTTomoscan AV.
Results: AreaNolume Measurement(s): Mean of three areas by Vernier calipers
721.07 rnrn", by software 717.67 mrns,Deviation 0.47% (0.036 mm in or (i.e, 2nror)
at the perimeter) . Mean of two volumes by Vernier calipers 9070.92 rnrn-, by soft
ware 8999.25 rnrn- , Deviation 0.80% (0.035 mm in mean or (Le. 4nr'or) at the
shell) . High-contrast Spatial Resolution: Mean MTF at Perspex edge improved
from 5.83101 1.89, 13.90,15.03 & 18.78Iine-pair/cm at 10% normalized modula
tion level alter 3x, 5x, 7x, and 9x magnification and enhancement respectively,
Low-contrast Resolution: Detected 1% contrast difference at 50 mA , 4 seconds,
120 KVp, 5 mm slice , 320x320 scan . Processing time : sub-second, varying with
magnification.
Conclusion: The technique permits accurate edge-detection and enhancement.
This could aid definition of normal and diseased structures for improved diagno
sis or therapy planning. Accurate area/volume measurement could aid evalua
tion of oncological therapy response.

8-0805 14:36

A scoring system for the evaluation of radiation protection knowledge of
clinicians
P.S. Brestas' , K.S. Malagari' , EP. Etstathopoulcs" , E.N. Brountzos' , O. Dafni' ,
A. Kotis ' , G. Chalevelakis", D.A. Kelekis ' : 'Athens/GR, ' Rhodes/GR

Purpose: To assess the level of radiation protection knowledge of clinicians by a
questionnaire and scoring system.
Materials and Methods: Anonymous questionnaires on radiation protection were
given to 225 clinic ians in 5 Athenian and 1 district hosp ital. They included 15
multiple choice questions regarding radiation protection basic principles, stand
ards, legislative aspects , responsibility and trends .A point value was assigned to
each question according to its importance. Total knowledge score had a possible
range of 0 to 20. Fisher's exact test and Wilcoxon rank -sum test were used to
analyze the results of each separate question and of total scores respectively.
Results: Questionnaires returned were 152 (67.6%). Only 19.7% of responders
had attended a radiation protection course. Knowledge score results ranged from
2 to 16 (mean = 8.1; SD= 3.1) and did not correlate significantly with course
attendance (p > 0.05). Course attendance improved knowledge of the "optimiza
tion " pr inciple (p < 0.001), but not also of the relative radiation doses of various
radiological procedures (p > 0.05). The majority of responders did not know the
relative radiosens itivity of different organs and were not aware that there is no
annual dose limit for patients. Only 44.4% were correctly informed of the respon
sibility for the justification of every separate radiological exam, while 94.3% agreed
with the need for further radiation protection education.
Conclusion: The overall level of knowledge of clinicians on basic radiation pro
tection issues is not satisfactory, even if a course has been attended. Compulso
ry teaching at undergraduate level and programs of continuing medical education
may prove effective.

8-0806 14:45

Continuous individual radiation dose rate supervision and warning
J.H. G6thlin; Gothenburg/SE

Purpose: To develop , design and produce a device with a silicon sensor that
continuously measures ionizing radiation dose rates at selected sites on individ
uals using fluoroscopy and radionuclides, and immed iately warns for excessive
doses .
Background: Despite excellent regulations , good aud its, protocols, good train
ing, etc., the number of alarming reports on harmful radiat ion doses espec ially to
extremities and eye lenses have increased substantially in the last few years . It is
worth noting that the assisting staff may receive higher doses through scattered
radiation than the examiner(s).

Methods: "Conventional" dos imetry gives accumulated doses but does not in
form exactly when the staff members are unnecessarily radiated .
The Educational Direct Dose(rate) meter -EDD- is primarily an educational tool.
It will enable immediate correction of inappropriate work at fluoroscopy and when
working with radionuclides.1t is both a training and a monitoring device for widely
varying professional groups, among others anesthesiologists, gastroente rologists ,
interventional cardiologists, orthopedic surgeons, radiologists (mainly interven
tional) and urologists.
Results: Initial testing at 6 interventional radiology sites showed that EDD

a. is easy to use
b. neither the sensor nor the electronic box disturbed the examiner
c. the system reacted immediately
d. the audio-warninq is adequate
e. answers a need of immediate warning for excessive dose rates
f. is also a good dose meter for desired time periods.

Conclusion: Initial results show that EDD will be a valuable tool in monitoring
fluroscopy and radionuclide work. Large scale evaluation has started and results
will be available at the ECR 2003 .

8-0807 14:54

Skin dose evaluation in interventional radiology from DICOM header
information
E. Vano, L. Gonzalez, J.1.Ten, J.M. Fernandez, C. Prieto ; Madrid/ES

Purpose: To estimate skin dose distribution and peak skin dose in patients un
dergoing interventional radiology and cardiology procedures from DICOM head
er information.
Methods and Materials: Focus-image intensifier and focus-patient distances,
kV, mA, ms, number of frames, image intensifier field size, acquisition series
time, number of frames per series and C-arm angulations from the image DICOM
header, contained in the output of digital interventional X-ray systems, were used
to allow a realistic calculation of skin dose distr ibution and peak skin dose. Vas
cular and cardiology procedures carried out with Philips Integris and with GE
Advantx LCV-DLX systems were studied. Measurements of the X-ray tube out
puts for digital image acquisition and fluoroscopy modes were used in these es
timates. KODAK EDR2 slow films duly calibra ted positioned between the patient
and the table support and several thermoluminiscent dosimeters (TLD) attached
to the film were used to ver ify the feasibility of the method.
Results: Maps of exposed areas and doses were reconstructed, by performing
automatic capture of the relevant data from the DICOM header and using C-arm
orientations and distan ces . Inaccuracies came basically from the assignment of
the fluoroscopy dose , not registered in the DICOM header, and the extra collima
tion used in some of the series.
Conclusion: In any digital X-ray system conforming to DICOM standard with the
relevant information commented on earlier, peak skin doses can be retrospec
tively estimated even in cases of saturation of the slow film and no TLD located in
the saturated area .

8-0808 15:03

Influence of the working procedure on the effective dose of the patient in
the angiography of the lower limbs: Multicenter study
L.~" F. Vanhavere ' , H. Bosmans', R. Van Loon' , H. Mol ' ; ' Mol/BE,
' LeuvenlBE, 3Brussels/B E

Purpose: Optimization of patient dose is a major part of the medical physicist's
task in a radiology department. We have investigated the influence of the working
procedure on patient dose in the angiography of the lower limbs .
Material and Methods: The study was performed in 6 hospitals (2 university and
4 peripheral) . During some 70 angiographic procedures of the lower limb, dedi
cated questionnaires were completed. Patient dose measu rements were per
formed with thermoluminescent and dose-area-product dosimeters. Effective
doses were calculated with Monte Carlo techniques (MCNP-X).
Results: The average effective dose was 12mSv (range: [1 .5-42 .4]mSv). When
the procedure is carried out intravenously more radiographs are taken than for
intra-arterial procedures (important dose increase). The number of radiographs
has more inf luence on patient dose than fluoroscopy time . In some hosp itals the
rate of radiographs is lowered when the legs are irradiated (from 3 radiographs/s
to 1/s). Abdomen and pelvis include the most radiosensitive organs and the field
size has therefore an important impact on effective dose . When the catheter is
inserted through the arm instead of through the groin , the effective dose can be
20% higher due to thorax irradiation. Procedures with an undercouch configura
tion of the tube gave rise to lower effective doses.
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8-0811 14:00

Right ventricular systolic function improvement after pulmonary valve
replacement in the restricted right ventricle of repaired Fallot patients
A. van Straten, H.W. Vliegen, M.G. Hazekarnp, S.D. Roes, A. de Roos;
Leiden/NL

8-0812 14:09

Morphologic and functional MRI of atrial septal defects (ASD) pre and post
percutaneous occlusion by Amplatzer occluder
C. Weber', T. Dill', P. Steiner', T. Hofmann', G.B. Adam'; 'Hamburg/DE,
2Bad Nauheim/DE

Purpose: To assess the influence of right ventricular (RV) restriction on systolic
function improvement following pulmonary valve replacement (PVR) in tetralogy
of Fallot (TOF) patients late after repair, using MRI.
Methods: Twenty three consecutive adult TOF patients were studied. Median
age at initial repair was 5.8±4.5 years and median age at PVR was 31.2±9.4
years. MRI was performed 6.1±3.4 months before and 7.8±2.2 and 20.3±3.3
months after PVR. RV volumes were measured in short axis and flow was meas
ured through pulmonary and tricuspid valve. RV restriction was defined as signif
icant (> 5ml) end diastolic forward flow in the main pulmonary artery.
Results: Before PVR, 8 patients showed RV restriction. PR and RVend-diastolic
volume (indexed for body surface area) EDVI were not different in the restriction
group compared to the non-restriction group, respectively 46± 10 ml vs. 45± 11 ml
and 171±26 rnl/m" vs. 161±44 rnl/rnl", Twenty months after PVR, 9 patients had
residual PR (mean 12±7 ml); Five of them had EDFF before PVR. Of the 14 pa
tients without residual PR, only 3 had EDFF before PVR (P < 0.1). The presence
of residual PR was associated with less total decrease of RVEDVI at 20 months,
respectively 40±10% and 30±10%, while at 8 months post-PVR, there was no
significant difference of improvement; respectively 35± 12% and 32± 11 'Yo.
Conclusion: In adult patients, late after total correction of TOF, RV restriction
tends to be associated with an increased chance of residual PR after surgery.
Residual PR after PVR prohibits further improvement of RVEDVI after initial im
provement.

Purpose: Morphologic and functional MRI of atrial septal defects (ASD) pre and
post percutaneous occlusion by Amplatzer Occluder (AOC). Quantitative MR
lmaqlnq of the ASD pre and post AOe-implantation in comparison to transesopha
geal echocardiography (TEE), balloon measurement (IVBM) and cardiac
catheterization with shunt quantification (CCSQ) were evaluated.
Methods and Materials: 20 patients with ASD were examined pre and 3 months
post AOC-implantation. ECG-trigggered, cine-GRE, True-FISP and phase con
trast sequences were performed in a 1.5T MRI. For preinterventional planning
defect size, distance to coronal sinus (CS) and right upper pulmonary vein (RUPV)
were measured quantitatively. Shunts were evaluated by qualitative (occurence
of jets), semiquantitative (ROI-measurement of turbulences) and quantitative (flow
measurement in aorta/left and right pulmonary artery) analysis.
Results: Defect size was on average 17,6 mm (11-24,8 mm) in axial view in com
parison to TEE with 15.8 mm (12-27 mm) and IVBM with 20.4 mm (16-30 mm).
Distance to RUPV was on average 17 mm (9,6-21,9 mm) to CS 11,2 mm (5
17 mm). The AOC could be visualized with only minimal artifacts. Qualitative anal
ysis showed an occurence of jets in 17/20 patients, semiquantitative analysis
documented a high correlation for jet length and square product of turbulences to
defect size (r=O,81 resp. r=O,82). Mean QP/QS-Ratio measured by MR-volume
try was 1,6±O,29, by MR-f1ow measurement 1,6±O,26 in comparison to TEE with
1,7±O,3 and CCSQ with 1,5±O,5. Correlation coefficient in comparison to TEE
was r=O,96 for MR-volumetry and r=O,85 for MR-flow measurement.
Conclusion: MRI is proven as a helpful diagnostic method for preinterventional
planning and postinterventional controlling in AOC implantation.

RoomH
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14:00 - 15:30Conclusion: Patient doses in interventional angiography depend on the working
procedure. In view of risk determination, knowledge of the exact field size and
location is critical. An important factor in optimizing patient dose is to keep the
number of radiographs as low as possible.

8-0809 15:12

Dose to ovaries and effective dose to patients undergoing
hysterosalpingography: Genetic and somatic radiogenic risk estimation
K. Perisinakis, N. Theocharopoulos, J. Damilakis, I. Grammatikakis,
N. Gourtsoyiannis; Iraklion/GR

Purpose: To measure gonadal and effective dose from hysterosalpingography
(HSG) procedures and establish the associated radiogenic risks.
Materials and Methods: Seventy-eight consecutive infertility patients underwent
HSG as part of their infertility work-up and the fluoroscopy time, number of radi
ographs taken and entrance surface dose were measured. Organ dose values
per radiograph and per minute of fluoroscopy were determined using an anthro
pomorphic Rando phantom and thermoluminescence dosimetry (TLD). Patient
gonadal and effective dose from HSG were estimated using a) the TLD data and
b) a commercial software XDOSE, which utilizes data provided by National Radi
ological Protection Board (NRPB).
Results: The mean fluoroscopic time and number of radiographs involved in a
HSG in our laboratory was 0.3 min and 3.2, respectively. The dose to female
gonads from an average HSG procedure was 2.70 mGy and the effective dose
was 1.22 mSv. Corresponding dose values found with NRPB software were in
good agreement (difference less than 10%). The radiogenic genetic defect risk
from an average HSG procedure was found to be 27 per million of births whereas
the average excess of fatal cancers was estimated to be 120 and 80 per million of
women undergoing a typical HSG procedure for United States and United King
dom population, respectively.
Conclusion: Radiation risk from a typical HSG is low but it may be elevated if
fluoroscopic orland radiographic exposures are extended for any reason. Present
data allow the estimation of radiogenic risk from HSG procedures performed with
use of different technique and equipment.

8-0810 15:21

Comparison of DLP and effective dose evaluation derived from CTDOSE
program and from CTDlw values In Italian hospitals
D. Qrjggl, S. Vigorito, G. Villa, M. Bellomi, G. Tosi; Milan/IT

Purpose: To evaluate the agreement, for CT-examinations, between experimen
tal dose evaluation and Montecarlo simulations.
Material and Methods: DLP and Effective Dose (E) values for seven clinical
protocols (routine head, cervical spine, thoracic spine, routine chest, abdomen,
lumbar spine and routine pelvis) adopted in 48 CT scanners distributed in 29
Italian hospitals have been investigated and compared. DLP and E values were
evaluated firstly from the experimental CTDlw data and using the appropriate
normalised coefficient EDLP ' secondly using the CTDOSE program of the Aarhus
University Hospital (Denmark) based on Montecarlo simulations.
Results: For all the protocols, differences in mean DLP and mean E values eval
uated with the two methods are < 5% and < 8% respectively. The DLP values
derived from Montecarlo simulation showed a highly significant linear correlation
with the effective dose in all the protocols (head r=0.972; cervical spine r=0.998;
thoracic spine r=0.998, chest r=0.991; abdomen r=0.992; lumbar spine r=0.995;
pelvis r=0.998). Furthermore the angular coefficients of the calculated regres
sion straight lines are in good agreement with the normalised coefficient E

DLP
'

Conclusions: This study has demonstrated that the estimation of the effective
dose from experimental DLPs and tabulated normalised E coefficients match
es well with the one calculated with the CTDOSE softwar~~P



8-0813 14:18

4- and 16-slice multidetector computed tomography with retrospective
ECG-gatlng: Visualization of pulmonary vein stenosis atter radio frequency
ablation for treatment of atrial fibrillation
T. II:aQQ!Q, A. Kuettner, e. Burgstahler, M. Heuschmid, S. Schroeder, A.F. Kopp,
e .D. Claussen; TUbingen/DE

Purpose: With an increasing number of radio frequency ablations (RFA) for treat
ment of chronic atr ial fibrillation , the diagnosis of RFA associated pulmonary vein
stenosis , as the most important complication of this treatment, is getting more
important. The purpose of this study was to investigate the feasibility of assess
ment of pulmonary veins using non-invasive mult idetector row computed tomog
raphy.
Material and Methods: 28 patients were examined following RFA-treatmenl. A
4-slice and a 16-slice multidetector CT scanner (SOMATOM Volume Zoom and
Sensation 16, Siemens, Forchheim, Germany) with retrospective gating were
used to visualize the pulmonary veins. Lesion sever ity was determined on a semi
quantive scale (50%).
Results: CT was performed without any complications in all patients. Diagnostic
image quality could be obtained in all examinations . 4 of 28 patients showed
lesions of < 30% in pulmonary veins, 5 pat ients had lesions in the range 30 
50%. In 1 patient a stenosis> 50% was detected . 18 patients did not showed any
lesion.
Conclusions: Multidetector CT of the pulmonary veins seems to be capable to
visualize high-grade and low-grade lesions. However larger, catheter-controlled
studies have to be performed to further assess the diagnostic accuracy and cl in
ical reliability of this non-invasive method.

8-0814 14:27

Role of MRlln the diagnosis of arrhythmic right ventricular dysplasia
A. Catalucci' , E. Di Ces are", M. Pence", S. Roman02, L. Zuqaro' ,
C. Mascio cch F; ' Teramo/ IT,2L'Aquila/IT

Purpose: The arry1hmogenic right ventricular dysplasia (ARVD ) is often diff icult
to diagnose. The aim of this study was to evaluate the indications and role of MRI
in the diagnosis of ARVD.
Material and Methods: Cardiac MRI of 153 with suspected ARVD were retro
spectively evaluated ; pat ients were div ided into two groups according to the pres
ence of MRI diagnostic criteria (RV dilatation , adipose tissue replacement, kinetic
alterat ions): Group A (t 11 pts) with only on e MR I diagnostic criterion or no crite
ria at all (unlikely diagnosis); Group B (42 pts) with 2 or more MRI criteria (likely
diagnosis).
Results: Significant differences were observed either in clinical or instrumental
data of the two groups: symptomatic patients were 37 ,9% in group A and 50% in
group B (p= ns) ; ventricular arrhythmias were 75% in group A and 90% in group
B (p < 0.05) ; ventricular tachycardia was 7% in group A and 26% in group B
(p < 0.01 ); echo cardiographic criteria of ARVD wer e 35% in group A and 61% in
group B (p < 0.05). MRI confirmed ARVD diagnosis in 40% of all patients with US
criteria . Adipose tissue replacement and kinetic alterations seem to be the most
specific MRI findings.
Conclusion: MRI exams are often performed without prev ious sign ificant clinical
or instr umental find ings ; therefore the indications are often misjudged. MRI is a
very useful technique in the assessment of tissue and kinetic alterations , wh ich
represent the most indi cative ins trumental features of ARVD ; it is also useful to
dist ingu ish severe types of the disease from the mild er ones .

8-0815 14:36

Cardiac involvement In Fabry's disease: Assessment of morphologic,
functional and metabolic alterations by MRI and 31P·MRS before and during
enzyme replacement therapy
M.~, F. Breunig, H. Kestler, J.JW. Sand sted e, M. Spindler, C. Wanner,
D.Hahn;VVu~burg/DE

Introduction: Fabry's disease is a X-linked lysosomal storage disease. The re
duced or missing activity of the enzyme a-Galactosidase A causes accumulation
of glycosphingolipids in multiple organs like kidneys, brain and myocardium. Con 
cern ing card iac invo lvement patients suffer from different stages of heart failure.
Methods and Material: 8 patients were studied before and 3 months after the
start of a recombinant enzyme therapy (Agalsidase B, Fabrazyme). Using a 1,5 T
scanner, morphologic and functional parameters were determined by a 20 gradi·
ent echo cine sequence. Possible inflammatory changes were studied by a late
enha ncement (LE) sequence. Absolute concentrations of energy metabolites were

determ ined by 3D-CSI und SLOOP (Spat ial Localization with Optimal Pointspread
Function).
Results: All pat ients were ambulatory treated. Compared to normal values 4/4
pat ients had increased left venticular (LV) mass (> 190 g; mean 225 +1- 80) , 2/8
decreased EF « 55%; mean 63%), 3/8 decreased PCr and ATP amounts
« 5,4 resp. < 3,6 mM) . 6/8 patients had areas with signal enhancements in LE
images. One patient had a follow-up examination. Here , LVhypertrophy decreased
from 390 g 10 283 g, PCr concent rat ion increased from 5.8 up to 6.3 mM . wheras
LV rema ined unchanged (63.5 %) 3 months after start of enzyme replacement
therapy.
Conclusions: Fabry's disease seems 10 lead to morphologic and metabo lic al
terations in LV myocardium. As soon as 3 months after the start of an enzyme
replacement therapy re-normalizat ion could be observed in this prel imina ry re
port. Collection of more data is necessary to evaluate the exact benefit of this
new therapy.

8-0816 14:45

Diagnostic value of magnetic resonance imaging in arrhythmic right
ventricular cardiomyopathy
R. Maksimovic', T. DiIF, V. Mitrovic2, G.F. Bachmann", C. Harnrn ", H. Pltschners;
'BelgradeIYU, 2Bad Nauheim/DE

Background: Arrhy1hmogenic right ventricular cardiomyopathy (ARVC) has been
increasingly found in patients (pts) with right ventricular (RV) arrhythmia . There
fore , the aim of the study was to assess diagnostic value of right ventricular (RV)
myocardial abnormalities seen on magnetic resonance imaging (MRI) in these
pts and to find the best performing MRI cr iteria for ARVC .
Patients and Methods: The study group included 307 pts, 51.1% males (157/307),
mean age 42 .7±15.2 years, who were referred to the Cardiology Departmentfor
clin ical evaluation of RV arrhy1hmia . All patients underwent clin ical examination,
electrophysiologic study, echocardiography and MRI (Siemens Magnetom Sona
ta , 1.5T scanner) .
Results: Among major cr iteria , fatty replacement was present in only 3 (17 .6%)
pts in group 1, (p < 0.01). Also , there were significantly more pts with severe RV
dil atation in group 1 (64.7%) than in group 2 (17.1 %), P < 0.01 , and with local ized
RV aneurysm (group 1, 41 .2%, group 2, 0%, P < 0.01 ). Most minor criteria were
more freq uently in group 1 then in group 2: mild global RV dilatation, reg ional RV
hypokinesia, dilatation of RV outflow tract. The total score for the minor and the
major ARVD criteria in group 1 was Med ian=5, and in group 2 Median=1 (p < 0.01).
Sens itivity of this score was 65% while specificity was 94.4%.
Conclusions: Major and minor cr ite ria, independently, were more frequent in
pat ients with ARVC then in patients with other arrythmias originating from RV.
Total score of major and minor MRI cr iteria has been proved to be useful in iden
tifying ARVD patients with high diagnostic accuracy.

8-0817 14:54

Manganese enhanced Imaging of the healthy myocardium and myocardium
in chronic heart failure: Preliminary results
N.D. Abolmaali ' , J. Schmitt", C. Sch ick' , T.J. Vogl2; 'VValldorf/DE, 2Frankfurt
a. Main/DE

Purpose: To evaluate the capabililies of manganese enhanced MRI. To describe
myocard ial T1 shortening times of healthy subjects and patients suffering from
chronic heart failure.
Material and Methods: 9 healthy volunteers received short axis MR-imaging of
the heart using a tailored ECG-triggered TSE-sequence (TEfTR=121> 1600ms)
at 1.5 T (Magnetom Sonata). Inversion recovery pulses (TI= 100-650 ms , 50 ms
steps) were applied to calculate T1-values of the myocardium before, and 15 min
and 30 min after intravenous app lication of Mn-DPDP at a dosage of 10 ~mol/kg

BW. 7 patients suffering from chronic heart insuff iciency (mean ejection fraction :
32%) received the identical imaging protocol and additional 3d turbo flash "late
enhancement' -imag ing with variable TI-times.
Results: T1 values for the healthy SUbjects were 646.7 ms without Mn and
601 .8 ms and 550.8 ms at 15 min and 30 min after Mn injection, respectively. In
pat ients T1 values were significantly higher in non -enhanced imaging (816.3 ms)
but T1 shortening was pronounced: 671 .0 ms and 631 .0 ms at15 min and 30 min
after Mn injection, respectively. In two patients areas of increased signal intensity
were found 30 min after Mn injection using a TI-time of 400 ms. This areas corre
lated with dyscinetic myocardium. which was detected by cine-MRI and conven
tional catheter angiography.
Conclusion: Mn-DPDP has a marked effect on the relaxivity of myocardium.T1
values differ between probands and patients before and after intravenous injec
tion of Mn-DPDP.ln patients suffering from chronic heart failure signal differenc-
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8-0821 14:00

Role of sonography in the evaluation of parotid gland in HIV+children
undergone highly active antiretroviral therapy (HAART)
M. Di Girolamo, R. Di Nardo, P. Marziale, C. Rende, F.M. Drudi, V. David:
Rome/IT

8-0822 14:09

Color Doppler (CD) and power Doppler (PO) evaluation of retinal arterial
blood flow in patients affected by type 1 diabetes: Beneficial effects of
pancreas transplantation
M. Venturini, P. Fiorina, C. Martinenghi, L. Brasca, A. Secchi, A. Del Maschio;
Milan/IT

consecutive patients (mean age 6,5 years) with signs of NCVM in echocardiog
raphy were examined by MRI (1.5 T, Vision, Siemens) with Tl-weighted TSE and
Cine-GRE in short axis and 4-chamber view. In none of the patients was contrast
material administered. Echocardiography, MRI and clinical findings in combina
tion were determined as gold standard.
Results: All seven patients were diagnosed as having NCVM byechocardiogra
phy and clinical findings such as arrhythmia (4/7) and left ventricular heart faliure
(7/7). MRI could visualize noncompaction of left ventricular myocardium in 5 of 7
patients. One patient showed associated congenital heart disease, sufficiently
diagnosed by MRI and echocardiography.
Conclusion: Due to a vague prognosis of young infants with NCVM an early
diagnosis is essential to prevent thrombembolic complications and progression
of heart failure. In our study MRI showed reasonable capability in the detection of
NCVM compared to echocardiography. Due to the increasing appliance of cardi
ac MRI investigators should also pay attention on NVCM.

Purpose: To evaluate the role of US in the evaluation of parotid gland alterations
in HIV+children.
Materials and Methods: 22 consecutive HIV+children (12 males and 10 females,
mean age 9.7) undergone HAART were examined with US using a multi-frequen
cy linear probe (7.5-10 MHz). As sonographic findings we considered hypoecho
ic foci, hyperechoic striae, Iympho-epithelial cysts and solid nodules. We also
considered alterations in gland volume, vasculature, and the enlargement of in
traparotid and adjacent Iymphnodes. The US findings on HIV+patients were com
pared with clinical and laboratory findings and with US exams performed on
HIV-negative children. Finally, we made a comparison with US performed in the
same patients before HAART.
ReSUlts: In HIV+children the most frequent US findings were hypoechoic foci
(68.2%), hyperechoic striae (68.2%) and the enlargement of intraparotid (86.3%)
and adjacent lymph nodes (95.4%). No relationship between US findings and
clinical and laboratory data was found. In HIV-negative children hypoechoic foci
and hyperechoic striae were rare (4.7% and 14.3%), while the enlargement of
intraparotid (76.2%) and adjacent Iymphonodes (100%) was very common. The
comparison with US performed on the same patients before HAART showed an
improvement in 59.1% patients, the same findings in 13.6% and a worsening in
13.6%.
Conclusions: US is useful in the study of parotid gland alterations in HIV+chil
dren. The most frequent and specific US findings were hypoechoic foci and hy
perechoic striae; the enlargement of intraparotid and adjacent Iymphonodes was
completely aspecific. The HAART can be correlated to an improvement or stabi
lization of the US pattern in most patients.

Room I

Moderators:
S. Akyar; AnkarafTR
A. Wuttge-Hannig; Munich/DE

SS 1508
Ultrasound and miscellaneous

Head and Neck

14:00 -15:30

es after Mn-DPDP injection application can be detectable. Mn-DPDP might re
veal the potential to detect stunning or hibernating myocardium.

Diffusion and magnetization transfer: Comparison to conventional MR
imaging in an animal study after heart transplantation
N.I. Stauder, A.M. Scheu Ie, K. Brechtel, W. Beierlein, U. Vogel, F. Schick,
C.D. Claussen, S. Miller; TObingen/DE

Purpose: To investigate myocardial reperfusion injury after heart transplantation
in an animal model with magnetization transfer (MT) and diffusion (DIFF) MRI.
Methods: On a 1.OTMagnetom Expert 15 pig hearts were examined after heart
transplantation. Before reperfusion they were stored on ice for three hours. We
applied Tl- and T2 weighted Spin-Echo sequences, MT (600° off-resonance Puis)
and DIFF (bl =0,b2=25,b3=1 00,b4=223) in consecutive short axis views. For the
assessment of quantitative grading of cell injury signal intensity measurements
in comparison to a hydrogel (0.9% NaCI) were done. The results were compared
to histological findings. SI values respectively ADC (apparent diffusion coeffi
cient) and the damage grade (GOto G3) were compared.
Results: 46 regions (16-GO, 15-Gl, 15-G2, 0-G3) could be evaluated. Tlw im
aging didn't show significant correlation with cell damage. The data of MT- and
T2w images demostrate significant differences of SI-values between normal and
damaged myocardial regions (T2: GO vs Gl, P < 0,007; GO vs G2, P < 0,0008;
MT: GOvs G1, P < 0,03; GOvs G2, P < 0,002). No significant difference between
Gl and G2 cell damage could be found. DIFF imaging of myocardium shows
mainly the effect of muscle fiber orientation.
Discussion: With T2w- and MT MR imaging it is possible to distinguish between
regular and damaged myocardium after heart transplantation. DIFF imaging of
damaged myocardium is not as sensitive as in brain.

8-0818 15:03

8-0820 15:21

8-0819 15:12

Semiautomated analysis of left ventricular function from multidetector CT
of the heart in comparison to steady-state free precession (SSFP) cardiac
magnetic resonance Imaging
K.U.~, M. Grude, R. Fischbach, D. Maintz, E.M. Fallenberg,
B. Heimes, W. Heindel; MOnster/DE

Purpose: To test the feasibility of left ventricular (LV) volume measurements and
LVfunction analysis from ECG-gated Multidetector CT (MDCT) data sets by means
of a semiautomated analysis software (Syngo Argus®, Siemens) and to validate
measurement results against Cardiac MR imaging.
Materials and Methods: Diastolic and systolic image reconstructions of MDCT
studies (Somatom Volume Zoom, Siemens) in 30 patients (59.2±7.1 ys) with cor
onary artery disease (CAD) were performed using standard technique (4xl mm
detector configuration, adaptive cardiac volume reconstruction algorithm). End
diastolic and end-systolic LV volumes were determined from short-axis second
ary reformations with an analysis software (Syngo Argus®, VA 41 A, Siemens)
adapted for MDCT capable of semiautomated contour detection. An additional
Cardiac MRI study in short-axis image orientation was performed within one day
(1.5 T, Gyroscan Intera , Philips: Balanced-FFE: TRfTE 3.5/1.7 rns, FA 50°). LV
function and volumes were analyzed using dedicated cardiac software on Easy
Vision workstation (Version 5.1).
Results: Multiplanar reformations from MDCT data sets enabled good delinea
tion of endocardial and epicardial borders making semiautomated contour detec
tion feasible. End-diastolic (138.1 ±33. 7 vs. 146.5±44.4 ml, r=0.91), end-systolic
(55.1±24.9 vs. 60.3±37.5 ml, r=0.94) LV-volumetry and LV-ejection fraction
(61.0±11.4 vs. 60.6±11.3%, r=0.89) determined from MDCT demonstrated good
correlation to Cine MRI (p < 0.001). Bland-Altman analysis revealed acceptable
limits of agreement between both techniques (bias dE[N=0.77 ml; dEsv=1.97 rnl).
Conclusion: In patients evaluated for CAD, semiautomated analysis software
enables reliable LV volumetric measurements and function analysis from MDCT
coronary angiography data sets in comparison to Cardiac MRI using state-of
the-art SSFP sequences.

Value of MRI in detection of noncompacted ventricular myocardium
F. Weiss, C.R. Habermann, A. Menzel, C. Lilje, J. Weil, G.B. Adam;
Hamburg/DE

Purpose: To determine the value of MRI in detecting of noncompacted ventricu
lar myocardium (NCVM).
Material and Methods: NCVM is an extremely rare disorder charactarized by
numerous prominent apical trabeculations and deep intertrabecular reccesses. 7

Purpose: Diabetic uremic patients, after kidney-pancreas transplantation, reach
an insulin independence with diabetes (and dialysis) resolution. Pancreas trans
plantation determines a reversal of endothelial dysfunction, commonly present in
diabetic patients, and a consequent major preservation by cardiovascular dis
eases. Retinopathy remains one of the main complications of type 1 diabetes.
Our purpose was to compare with CD and PD retinal arterial blood flow of normal

306 A mC D E F G



subjects, diabetic patients and transplanted diabetic patients (type 1 diabetes
period> 20 years) .
Materials and Methods: Retinal arterial blood flow of 30 normal subjects (group
A), 30 diabetic patients (group B) and 30 kidney-pancreas transplanted diabetic
patients (group C) were evaluated with CD and PD (5-12 linear probe / ATL
Philips HDI 5000): the transplanted patients were examined after an insulin inde
pendence period of 5 years.Patients were examined in supine position with closed
eyelids. Peak systolic velocity (psv), end diastolic velocity (edv) and resistive
index of Central Retinal Artery (CRA) of bolh eyes were considered in all the
patients . PD was especially used to record very low flow velocities (some pa
tients of group B).
Results: CRA of group B showed blood flow velocities (psv=3.8±0.8 cm/s) sig
nificantly lower than group A (psv= 11.6±2,4 crn/s). A significant CRA blood flow
velocities improvement (psv=7.7±1.6 cm/s) was recorded in group C.
Conclusion: CD, a non invasive and reproducible technique, allows to obtain an
accurate blood flow evaluation of CRA. In type 1 diabetic patients, pancreas trans
plantation can improve retinal arterial blood flow and probably determine a dia
betic retinopathy stabilization.

8-0823 14:18

Role or Ultrasonography and endoscopy In the management of bilateral
vocal folds paralysis
A.H.M.N. Moustafa. D.M. El-Hennawi, E.-S.M.A. Bedair ; Alexandria/EG

Purpose: Management of severely compromi sed airway due to bilateral paraly 
sis of vocal folds represents a great challenge . The purpose of this study is to
establish a non-invasive accurate imaging modality to evaluate the results of CO,
Laser surgery and to test the validity of this surgery in patients with cord paraly
sis.
Material and Methods: Thorough history taking, clinical examination, direct laryn
goscopy under local anesthesia and meticulous sonographic examination of the
vocal cord using a linear probe 7.5-1OMHz was carried out during different phas
es of respiration and phonation pre and post operative (CO, Laser surgery-pos
terior partial transverse cordectomy EPPTC).Ten patients were included in this
study, as well as 30 volunteers for standardization of the sonographic technique .
Computer analysis of the generated data at sonography and laryngoscopy was
carried out.
Results: All patients restored their normal breath ing and voice and they could be
evaluated by sonography regard ing the reverbrat ion, movement and measure
ment of the VC both quantitatively and quantitat ively at the pre and post opera
tive stages , while the laryngoscope failed to assess it under local anesthesia due
to gag reflex, uncooperative patients due to stridor.
Conclusion: Sonography, with special precautions, is the modality of choice for
assessment of patients with bilateral cord paralys is and severe stridor as it pro
vides accurate data.

8-0824 14:27

Color Doppler sonography of pleomorphic adenoma
S.~, D. Petrovic, P.M. Bosnjakovic ; NislYU

Purpose: The aim of this study is to determine color Doppler characteristics of
pleomorphic adenomas and possibility of their diflerentiation from other salivary
gland tumors.
Materials and Methods: This prospective study includes 52 patients with sali
vary gland tumors, who have been examined by color Doppler sonography be
fore surgical treatment. Examinations were made by 7.5 MHz linear probe with
Doppler imaging. Intratumor vascularity was graded on a four step analogue scale,
and patterns of vascular distribution were character ized as peripheral (basket
like) or hilar (branching).
Results: After surgical treatment and pathohistological verification it was deter
mined that 28 patients (53.84%) had had pleomorfic adenomas. Fifteen patients
(53.57%) had pleomorphic adenomas with the first grade, and 10 (35.71%) with
the second grade of vascularity. Three patients (10.71%) didn't have any pres
ence of color Doppler signals; while there were no cases of the third grade of
vascular ity. As for the pattern of vascularity, pleomorphic adenoma showed pe
ripheral pattern of vascularity in 21 patients (75%).A statisticaly significant differ
ence (p < 0,01) was found in patterns of vascular ity between the pleomorph ic
adenoma and other histological types of salivary glands tumors. All pleomorphic
adenomas had low or medium grade of vascularity.
Conclusion: Our experience showed that the color Doppler sonography is a sen
sitive method in diagnosis of pleomorphic adenoma. On the basis of the grade
and pattern of vascularity it is possible to distinguish, with great certainty, pleo
morphic adenoma from other salivary gland tumors.

8-0825 14:36

Ultrasound examination in the diagnostics of mandible osteomyelitis in
children
J.K. Litvinova , J.Z. Sadikov, A.G. Nadtotch i; Moscow/RU

Purpose: The evaluation of contribut ion of ultrasound examination in precise
diagnost ics of mandible osteomyeli tis in children .
Materials and Methods: 45 patients from 3.5 to 17 years old with mandible os
teomyelitis was examined using 5,0 - 7,5 MHz linear array probes .
Results: Ultrasound examination can show some symptoms that haveclear roent
genological equivalent : bone osteoporo sis, periostal reaction and bone fragmen
tat ion. But thanks to echography the periostal reaction can be visualize more
early - from the first or the second day of disease (19 patients). More - it is possi
ble to recognize subperiostal abscesses (16 patients).Additionally to X-rays exam
ination in 17 cases we found cortical bone fragments on the buccal surface of
mandible. 11 of them lay under masseter muscles and provoked strong trizm.
Except this, ultrasound examination makes it possible to evaluate soft tissues: in
5 cases the phlegmona was recognized in no clear clinical situation; in 8 patients
the demineralized bone fragments in paraossal tissues were found. 9 patients
had the initial diagnosis "Soft-tissue infiltrate" but after ultrasound examinat ion
the osteomyelitis was defined .
Conclusion: Ultrasound examination is an important supplementary method of
the osteomyelitis diagnosis. Without using ionizing radiation it gives the opportu
nity to recognize the bone inflammatory process (including acute osteomyelitis !),
define the individual peculiarities of its development . estimate the soft tissues
condition and visualize even small bone fragments with low calcification (that
can't be found on the X-ray films).

8-0826 14:45

Contrast enhanced color Doppler ultrasonography (CDU) in the differential
diagnosis of benign and malignant cervlcallymphnodes
E.S. Andipa , M. Tsouroulas , H. Salla, N. Kyriakopoulos , A. Tsikkini ,
A. Christou , V. Dapolla, G. Zois; Athens/GR

Purpose: To evaluate the diagnostic efficacy of contrast enhanced CDU in the
differential diagnosis of benign and malignant cervicallymphnodes.
Materials and Methods: 23 patients with cervicallymphathenopathy, 17-72 years
old , were examined using CDU before and after the IV administration of L-Vist.
The final diagnosis (12 inflammatory, 2 with tuberculosis . 5 metastatic and 4 with
lymphoma) was established by FNA. The features that were evaluated included
the presence of flow in the hilum and the distribution of flow within or around the
node.
Results: In 21/23 nodes (91%) enhanced CDU intensified the flow signal and
increased the diagnostic confidence, confirming the benign or malignant charac
teristics of flow. In 1/23 nodes (4%) no difference was noticed after the contrast
media administration. In 5/23 nodes (27%) enhanced CDU offered additional in
formation. In one case enhanced CDU revealed flow in the hilum and changed
the classification of the node, while in 4 cases aberrant or arcuate vessels were
demonstrated by enhanced CDU without changing the classification of the nodes.
Conclusion: Enhanced CDU can be a useful complementary method to CDU in
all cases where there is a diagnostic dilemma in the differential diagnosis of cer
vicallymphathenopathy.

8-0827 14:54

How to predict non-recurrence of the inferior laryngeal nerve?
R. Hermans, P. Dewandel , F. Debruyne , P.R. Delaere ; LeuveniBE

Purpose: Non-recurrence of the inferior laryngeal nerve (NRILN) is a relative
rare anatomic variant , without functional repercussions. However, during cervi
cotomy this aberrant nerve may become inadvertently damaged, causing perma
nent ipsilateral vocal cord paralysis. NRILN originates from an aberrant
development of the subclavian artery, the so-called a. lusoria.The purpose of this
study is to evaluate the surgical identification of a NRILN during thyroidectomy in
patients with an a.lusoria , as seen on CT.
Material and Methods: The medical files of patients treated by thyroidectomy
between January 1998and December 2000 (n=583) were retrospectively reviewed
for pre- and postoperative mobility of the vocal cords and peroperative identifica
tion of NRILN. The available preoperat ive CT studies (n=163) were reviewed for
presence of a. lusoria.
Results: In 5 patients, the CTstudy revealed an a.lusoria (3.16%). In 1/5 of these
patients, a NRILN was surgically detected; the overall detection rate of NRILN
was 0.21%. In 1/4 patients with non-identification of this nerve during surgery,
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8-0832 14:09

MR imaging of Crot n's disease in children: Preliminary experience
G. Magnano, C. Gra lata, A. Barabino, U. Rossi, F. Magnaguagno, P.Toma';
Genoa/IT

Purpose: Aim of ou . study was to assess MR capability to detect bowel abnor
malities in children affected by Crohn's disease (CD).
Material and Methods: We studied 22 children referred to us with history of CD.
MR was preceded b) upper endoscopy and i1eo-colonoscopy, conventional ente
roclysis, B-mode ami color Doppler US. MR imaging was carried out with a Mar
coni-Piker 1.5 T un t with a maximum gradient field strength of 16 mT. The
sequences performe j were breath hold coronal and axial T2 EXPRESS FATSAT
BH followed by 20 "1 RF FAST FAT SAT BH after i.v, injection of gadolinium
chelate (0,3 mrnol/kq) to enhance bowel wall. Bowel distension was achieved
with oral administration of 1000 ml of isoosmotic polyethylene glycol solution.
MR images were evaluated in order to detect abnormalities consistent with the
diagnosis of CD.
Results: Superficial abnormalities. Aphthoid ulcers and blunting or thickening of
the valvulae connive ites were not clearly shown. Transmural abnormalities. MR
enteroclysis was COlT parable to conventional studies in the detection of stenoses
and prestenotic dilat ations of the intestinal/umen. Enhancement after contrast

MRI in treatment ducision in children with repaired anorectal malformations
R. Forstner, C.F. W"ismann, B. Ludwikowski, P. Weiss-Wichert; Salzburg/AT

Purpose: To assess the value of MRI in the management of patients with severe
constipation and/or ncontinence and a history of congenital anorectal malforma
tions
Material and Meth"ds: In 16 children and young adolescents (4-18ys) MRI of
the pelvic floor was performed. T2WI in 3 planes were followed by a dynamic
study during squeeze and defecation. All patients had previously undergone sur
gery for congenital ( isorders of the pelvic floor. Morphology of the pelvic organs,
their position, morphology and movement of the pelvic floor, and findings during
defecation were an" lysed.
Results: The major ty of the patients had previously undergone a series of re
constructive surgeri 3S. MRI findings included abnormalities of the urinary blad
der (81%), abnormal position and width of the anal canal (44%), incomplete (50%)
and complete lack (12.5%) of the pelvic floor muscles. Only 3/16 patients showed
normal pelvic floor movement and defecation
Conclusion: The ccmbination of static and dynamic MRI of the pelvic floor helps
in the decision for in /asive or conservative therapy.
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also tried to evaluate an early onset of logopedic and antiphlogistic therapy in
some of the patients.
Material and Methods: We examined 194 patients with T3 or T4 tumors of the
floor of the mouth, with a nodal stage NO-2 and in 42 with an infiltration of the
larynx. 38% of them had a tracheostomy. 112 patients underwent combined ra
dio-chemotherapy, 65 patients underwent postoperative radiotherapy. 17 patients
underwent only radiotherapy. The evaluation of swallowing-disorders was done
by videofluoroscopy.
Results: The triggering of the swallowing-reflex is affected by all modalities of
therapy. The more severe cases were observed in radio-chemotherapy, followed
by post-surgical radiotherapy. Resulting fibrosis is due to dosage and inflamma
tory reaction and is less affected by chemotherapy than by surgical intervention.
Edema and enoral swellings worsen fibrosis of the subcutaneaus tissue.
Conclusion: The e arly post-interventional analysis of the oro-pharyngo-Iarynge
almotoric and sensoric affections enables a adequate functional therapeutic on
set. The learning of compensatory mechanisms turned out to be very decisive as
well in early rehabi itation for improving the nutritional stage of the patient as in
the prevention of fibrosis hindering the relative laryngeal anterior and upward
movement during d 3glutition.

immediate unilateral and permanent vocal cord paralysis was present after sur
gery. No permanent vocal cord paralysis occurred in any of the other patients.
Conclusion: The identification of a. lusoria should alert the radiologist and sur
geon that a NRILN is present, allowing an anticipating surgical technique, reduc
ing the risk of neural injury.

8-0830 15:21

8-0828 15:03

Static and dynamic evaluation with MRI of larynx and oro-pharingeal cavity
in professional opera singers
M. Di Girolamo, G. Ruoppolo, F. Assael, M. Casini, B. Bonura, V. David;
Rome/IT

Purpose: To assess the anatomical configuration of phonetic organs by MRI in
professional opera singers with different vocal range.
Materials and Methods: 26 opera singers (7 tenors, 5 basses, 8 sopranos, 6
mezzosopranos) underwent MRI performing both static and dynamic studies. The
static study was performed with TSE-T2-weighted axial scans at the level of lar
ynx in order to evaluate the area of superior surface of vocal cord. In the dynamic
study, the singers were asked to perform a prolonged vocalization at a conforta
ble tonality of the fundamental vowel [a]. We performed a midsagittal Turbo-Field
Echo scan at the level of the oro-pharyngeal cavity measuring the area of the
mouth and pharyngeal lumen. These data underwent statistical evaluation using
the Mann-Whitney-U-test.
Results: The average size of the vocal cord was: 0.71 em-for sopranos: 1.20 ern
for mezzosopranos; 1.58 em- for tenors; 2.88 ern- for basses. The average area
of mouth and pharyngeal lumen on midsagittal scan during the utterance of the
vowel a was: 15.8 ern- for sopranos; 14.6 ern-for mezzosopranos; 23.6 cm2 for
tenors; 32.2 em" for basses. We found that the differences in vocal cord size be
tween sopranos and mezzosopranos (P:0.0641) and between tenors and basses
(P:0.0833) are tendentially statistically significant. The variation in vocal tract size
during the utterance of the vowel a between tenors and basses is considered
tendentially statistically significant (P:0.0833) while the difference between so
pranos and mezzosopranos is not considered statistically significant (P:0.6434).
Conclusion: Our results demonstrate a correlation between the surface of the
vocal cord and the configuration of vocal tract and the vocal tessitura of a singer.

Analysis of the residual swallowing function following radiochemotherapy
or radiotherapy alone of tumors of the floor of the mouth with or without
larynx involvement
A. Wuttge-Hannig, M. Prosiegel, CEM. Hannig; Munich/DE

Purpose: Swallowing disorders are a well known side-effect after radiotherapy.
We assessed which therapeutic modality (radiation alone, radio-chemotherapy,
postoperative radiation-therapy) caused which sort or severity of side effects. We

8-0829 15:12

Radiologic demonstration of the distribution of the local anesthetic in
cervical plexus block for carotid endarterectomy
G. D'Orta, M. Pavesi, D. Tealdi, F. Sardanelli; Milan/IT

Purpose: To demonstrate the distribution of the local anesthetic obtained with
cervical plexus block (CPB) technique.
Materials and Methods: Ten patients (aged 66-79) underwent CPB by Winnie's
single injection technique at C4 level using 7-9 ml of Ropivacaine 0.75% mixed
with 1 ml of iodined non-ionic agent (Iobitridol 350) before carotid endarterecto
my. Digital fluoroscopy (OF) before and during the injection and then helical CT
were performed.
Results: In all patients a sufficient deep and superficial CPB was obtained. How
ever, the superior cervical ganglion block (SCGB) was obtained in only 3 patients
and 2 out of the 7 patients without SCGB had mild pain during surgery. Unwanted
effects: phrenic block In all; block of the brachial plexus in 8; laryngeal block in
one; no hypoglosseal or sympathetic block. In all patients the distribution of the
contrast agent in the paravertebral space was observed, with a cranio-caudal
extent (evaluated in equivalent manner with OF and CT) from C2 to C4 (n=l), to
C5 (n=l), to C6 (n=l), or to C7 (n=7). CT was superior in demonstrating the
posterior spreading of the solution in all patients (in five of them, 2-3 em in diam
eter; in five, more than 3 em). In 2 of the 3 patients in whom the SCGB was
observed, a larger anterior-superior spreading of the solution was observed.
Conclusion: CT allows evaluation of the distribution of the anesthetic in the neck
spaces. A CT-guided procedure could be of value to obtain an optimal anesthetic
effect with a lower amount of solution.
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injection allowed differentiation of thickening caused by active disease from that
caused by long-standing fibrosis. Extramural abnormalities. Abscesses, fibrofat
ty proliferation, and enlarged lymph nodes were easily recognized.
Conclusion: Our preliminary experience shows that MR imaging is feasible in
children with CD, providing valuable data on disease activity and complications
without radiation exposure. However, further studies are needed to define its role
in the diagnostic work up of CD.

8-0833 14 :18

MRI with negative oral contrast media in the diagnosis of Crohn's disease
in correlation to conventional enteroclysls in children
S. Zangos, M. Heller, W. Luboldt , T. Lehnert , D. Menges, V. Jacobi, T.J. Vogl;
Frankfurt a . Main/DE

Purpose: To evaluate the diagnostic value and the patients acceptance of mag
netic resonance imaging (MRI) in patients with Crohn's disease in correlation to
conventional enteroclysis.
Materials and Methods: 10 children (mean age 14.8 years) with symptomatic
Crohn's disease were evaluated with high-field MRI (Sonata , Siemens) usingT2
and T1-weighted sequences after applicat ion of an oral contrast medium (Lu
mirem; Guerbet , Germany) mixed with mannitol. Contrast enhanced T1-weighled
images were performed after injection of gadolinium (0.1 mmol/kg b.w.). The re
sults of the MRI were correlated with the outcome of the conventional enterocly
sis. The patients were questioned which examination was more comfortable.
Results: All patients felt the MRI examination more comfortable than the corwon
tional enteroclysis, in particular the absence of the duodenal tube.The combina
tion of the oral contrast medium with manitol showed a suff icient distension of the
bowel. In 9 patients MR images showed a thickening of the bowel wall. Contrast
enhanced MR images showed better determination of the hypervascularisation
of the bowel wall, as a sign of the Crohn's manifestation . In one patient the MR
images showed a stenosis of the ileum. In this case the dynamic evaluation with
conventional enteroclysis allowed a beller functional evaluation of the stenosis.
Chronic changes of the bowel could not be observed by MRI.
Conclusion: In children with symptomat ic Crahn's disease the use of MRI with
oral contrast media in combination with i.v. contrast media is a helpful diagnostic
tool for the diagnosis of acute Crohn 's disease and is better tolerated than the
application with a duodenal tube .

8-0834 14:27

Ultrasound imaging of the liver and biliary system In neonatal jaundice
M.G. Papadaki, M. Tsiarta , I.G. Papadaki, I.S. Kaskarelis , D. Tuardich;
Athens/GR

Purpose: Jaundice is normal in up to 90% of newborns but if persisting after the
eighth day, underlying pathology should be suspected. We present the findings of
ultrasonography in newborns and infants with conjugated hyperbilirubinaemia.
Materials and Methods: The study included 30 patients, aged 0-90 days. We
used realtime scanners with 5-BMHz microconvex , and 5-12 MHz linear trans
ducers . Gallbladder imaging included unfasted and fasted state.
Results: US studies were normal in 14/30 infants.Hepatomega ly was diagnosed
in 8/30 cases, with coexisting bright liver in 4/8 and increased periportal reflectiv
ity in 4/8. Highly reflected intrahepatic foci were detected in 1 infant. CHD was of
normal diameter in 25/30 cases and dilated in 1 patient, while it was not visual
ized in 4 patients. A choledochal cyst was detected in 1 case. A dilated/kinking
hepatic artery was present in two cases with a patholog ic waveform in color Dop
pler sonography. Gallbladder abnormalities were found in 9/30; non-visualization
in 1 case, non-distension in the fasted state in 5/9, with hypoplastic appearance
In 1/5, and biliary slUdge/lithiasis in 3/9.The diagnosis of biliary atresia was con
firmed in three cases (hepatomegaly 1/3, bright liver 1/3, increased periportal
reflectivity 2/3, absence of visualization of the CHD 3/3, a dilated hepatic artery
2/3, GB abnormalit ies 3/3). Neonatal hepatitis was confirmed in two further cases.
Conclusion: Ultrasonographyoffers a safe, reliable and readily available screening
tool in neonatal jaundice.While safely excluding underlying pathology, it can offer
specific indications for disease entit ies that warra nt immediate therapeutic
measures.

8-0835 14:36

Balloon dilatation of esophageal strictures after esophageal atresia repair
Z. Trajkovski, D. Mihajloski ; Skopje/MK

Purpose: The purpose of the study was to evaluate baloon dilatation of esopha
geal strictures after esophageal atresia repair (EAR). We present our experience
of the treatment of these esophageal strictures after EAR.

Material and Methods: A prospective study was done and long term follow-up
performed in 6 children at the Institute of Radiology, Skopje , Macedonia. All had
developed esophageal strictures following repair of esophageal atresia , and were
treated by balloon catheter dilatation. During the period from 1998-2001, 14 chil
dren with esophageal atresia were diagnosed. Eight were successfully treated
with surgical primary anastomosis. Six of these 8 patients developed esophageal
strictu re after surgical repair (75%).The children , aged 3 weeks to 4 years, had
14 dilatations (1-3 per patient) between May 1998- July 2002.
Results : The first dilatation was applied at age 3 weeks to 2 months.The severe
ness of the stricture was 1-4 mm; pre-dilatation stenos is 38-90%; response /dila
tation 1·4 months; postdilatation stenosis 20-46% (after first dilatation).The second
and third dilatation was applied 2-4.5 months after EAR and postdilatation sten
osis was 10-28%.The controlled esophagograms were presented with stenosis
15-28%.
Comp lications: Tracheo-esophageal fistula and small leaks at the anastomotic
site were documented in 3 patients and resolved spontaneously.
Conclusion: Balloon catheter dilatation is the method of choice in patients with
esophageal strictures after repair of esophageal atresia.

8-0836 14:45

Patient dose-image quality optimization of routine pediatric CT abdominal
examinations
F.R. 'ltmQun , D. Lepor i, P. Monnin , J.-F. Valley, P. Schnyder , F. Gudinchet;
Lausanne/CH

Purpose: Tooptimize routine pediatric abdominal CT acquisition parameters taking
into account patient dose and image qual ity.
Material and Methods: Weighted CT dose index (CTDlw) were measured on a
MSCT GE LightSpeed aXli multidetector-row CT unit using three CTDI test ob
ject diameters (i.e. 16, 24 and 32 em) at 80, 100,120 and 140 kV.A dose-image
quality opt imum was proposed for each test object on the basis of the Rose mod
el observer . As a constraint in the optimization strategy, the largest diameter of a
low contrast structure to be detected was fixed equal to 10 mm. Equivalent ab
dominal diameters were calculated in funct ion of age and optimal CTDlw were
adapted to the equivalent diameter of the children .The machin e parameters ob
tained were used in routine during one year.
Results: CTDlw ,l1l16 of 6.0,9.5,1 7.1 and 23.4 mGy was proposed for children in
the following age categories: [neonate -1 year] [1-5 years], [5-10 years] and [10
15 years]. These CTDlw,l1l16 values are between one third to one half of the
reference dose levels published in the literature . None of the clinical examina
tions justified any dose increase.
Conclusion: The methodology allowed the optimization of the acquisition proto
cols taking into account the image noise parameter. Children exposure when
dealing with abdominal CT can still be reduced while providing adequate image
quality.

8-0837 14:54

CT and histology changes following in itial chemotherapy forWilms'tumour
0 .E.~. kC. Jeanes, D. Roebuck, A.J. Michalski . A. Risdon, C.M. Owens ;
London/UK

Purpose: To assess spiral CT changes in comparison to histopathology follow
ing initial chemotherapy for Wilms ' tumour in patients treated on the Third United
Kingdom Wilms ' Tumour protocol (UKW3).
Methods: Twelve randomised and 44 non-randomised Wilms' tumour patients
underwent image guided biopsy and preoperat ive chemotherapy at our institu
tion as part of UKW3 (1992-2000). Two observers assessed abdominal spiral
CTs at diagnosis and following six weeks' chemotherapy. We compared the his
topathology of the surgical specimen to changes in CT tumour volume and inter
nal characteristics following chemotherapy.CT scans were examined in 16 patients
(7 F/9 M; age 0.5-11 years) . Seven patients had bilateral tumou rs.
Results: Tumour volumes decreased by > 50% in 10/16 patients .There was de
creased atlenuat ion post chemotherapy in eight tumours, which corresponded to
necros is/cyst ic degeneration histopathologically. In 1/16 patient tumour volume
decreased by < 50%; on CT soft tissue elements replaced cystic components
after chemotherapy, which corresponded to viable tumour with diffus e anaplasia
histopathologically. Seven tumours in 5/16 patients increased in volume (range
10-180%).However, amongst these , three tumours showed simultaneous cystic
changes corresponding histopathologically to necrosis/cyst ic degeneration. Fur
ther four tumours had "whorled" appearances or fatly element s on CT, corre
spond ing histopathologically with rhabdomyomatous differentiation.
Conclusion: Tumour volumes were more than halved following initial chemother
apy in 10/16 patients. In all the tumours that increased in volume we simultane -
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CT and MR perfusion in cerebrovascular diseases
Moderators:
E. Eracleous; Nicosia/CY
A.D. Gouliamos; Athens/GR

8-0842 14:09

Perfusion CT in suspected brain Ischemia: Safety and efficacy of a practical
protocol
M. Petrik, M. Kirsch, A. Dressel , N. Hosten ; GreifswaldiDE

Purpose: Perfusion CT may detect brain infarction when morphological signs
are absent. A penumbra may identify patients, who can benefit from thromboly
sis. We evaluated whether the following protocol (minimal nephrotoxic contrast
medium , automated generation of perfusion maps) is practical and improves
management without endangering the patients.
Materials and Methods: 104 patients with clinically suspected brain ischemia
were examined (GE hispeed , 80 ml Visipaque®320, 7,2 mils) . Creatinine was
measured before contrast application and at follow-up CT (days 3 and 7). For
evaluation the discharge diagnosis (including MRI information) was available in
all cases.

Methods and Materials: The results in renal Doppler ultrasound (RDUS) were
compared with the diuretic renography (DR) and the follow-up in 39 infants (pts)
(mean age: 44 days). In RDUS a RI of > 0.9 was interpreted as pathologic in the
sense of an obstruction (RI = peak systolic velocity - lowest diastolic velocity l
peak systol ic velocity measured over a intrarenal artery). In DR aT Y2 value (50%
decrease of activity in the kidney after furosemide) > 20 min were appraises as
obstructive hydronephrosis (OH).
Results: In 7 pts an OH (T Y2 > 20 min.) and in 32 pts a nonobstructive hydrone
phrosis (NOH, T Y2 0.9) In the RDUS (sensitiVity in comparison to DR 100%). In
addition , all pts with surgery showed an improvement of hydronephrosis. Howev
er, 6 pts had a false positive result in RDUS (RI > 0.9 and T Y2 < 20 min; specifi
city of 80%). But all pts with NOH in DR showed no worsening in hydronephrosis
without surgery in the follow-up . In the nonobstructive group we could find a RI =
0.84 +1-0.07 and in the obstructive group a RI = 0.96 +/- 0.05. (p = 0.018) .
Conclusion: RDUS showed discrepant results to the DR and can not replace
this: 6 pts had a false positive result in RDUS and no pts a false negative result in
the DR in comparison to the follow-up.

Room N/O
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Improved quantification from CT brain perfusion studies by anisotropic
spatial fi Itering
M.J. Quist " S. Makram-Ebeid2 , G. Bohner" ; 'Best/NL, 2Paris/FR . 3Berlin/DE

Purpose: To evaluate the effect of anisotropic spatial filtering on the accuracy of
CT brain perfusion quantification.The noise level in CT brain perfusion studies is
often of the same order as the uptake contrast in tissue (6 HU). To improve the
signal-to-noise ratio, conventional approaches use large isotropic filters , that dis
turb the tissue and vessel boundaries. This is undesirable since tiny vascular
structures (with up to 200 HU uptake) are then smeared into the surrounding
tissue. This compromises the quantification of perfusion.
Method: In our approach we use anisotropic filters with an automatic steering
mechanism. In homogeneous areas the filter averages over a large area. When
boundaries are encountered, the filter becomes more elongated, and stays par
allelto the edge. This preserves arterial input functions, so we can quantify blood
volume more accurately and apply deconvolution methods for quantification of
blood flow.
Results: We compared our approach with the conventional one and analyzed
the preservation of arterial signals . The conventional filter reduced the arterial
signal down to 70%, overestimat ing the blood volume by 1.4 times. Our aniso
tropic filler preserved the arterial signal for 96% and overest imated the blood
volume by only 1.04 times. Also, tissue and vasculature are nicely delineated.
This eases visual assessment and more importantly, our approach results in more
accurate perfusion maps where smaller penumbras can be detected.
Conclusion: Anisotropic fillers can be effectively used in automatic pre-pro cess
ing for CT brain perfusion studies to improve quantification of blood volume, blood
flow, and to detect smaller penumbras .

8-0838 15:03

Comparison of voiding cystourethrography with low-dose contrast
enhanced harmonic voiding urosonography
K.~, A. Trusen, F. Butter, R.-T. Moeller, N. Gordjani, H. Riedmiller;
WilrzburgiDE

Purpose: Harmonic US imaging is significantly better than the conventional US
modality for detection and demonstration of microbubbles in contrast-enhanced
voiding urosonography (VUS) used for diagnosis of vesicoureteral reflux (VUR)
in children . The aim of this study was to find out the diagnostic efficacy of VUS
using reduced dose of the US contrast medium in comparison to voiding cys
tourethrography (VCUG).
Patients and Methods: 55 children (17 males, 38 females; mean age 4 years)
referred for reflux examination were recruited for the study, All patients under
went voiding urosonography followed by VCUG. The dose of the US contrast
medium (Levovist®) administered intravesically was half of the recommended
dose i.e, 5% of the bladder volume .The harmonic US imaging modality was ap
plied.
Results: A total of 114 kidney-ureter units (KUU) were available for evaluat ion.
Reflux was detected in 40 KUU by one or both examination modalities. There
was a 91% concordance between the VUS and VeUG . Reflux in 7 and 3 KUU
were detected only in the VUS and VCUG, respectively.Taking the VeUG as the
reference method the VUS was found to have the following diagnostic results :
86% sensitivity, 92% specificity, 73% and 97% positive and negative predictive
values, respectively.
Conclusion: Even when the dose of the US contrast medium is halved the diag
nostic efficacy of harmonic VUS compared to VeUG is still high. Consequently,
we recommend an US contrast medium dose of 5% of the bladder volume in
stead of 10% for reflux diagnosis using contrast-enhanced harmonic voiding
urosonography.

ously identified CT characteristics corresponding with a favourable histological
change (rhabdomyomatous. and no/litlle evidence of residual blastema). Increased
tumour volume may not necessarily indicate progressive disease.

8-0840 15:21

Can renal Doppler sonography replace diuretic renography in infants with
hydronephrosis?
K. Liepe, J. Kropp, H. Taut-Sack, J. Kotzerke; Dresden/DE

Purpose: The reliable differentiation between obstuctive and nonobstructive hy
dronephrosis is decisive for the further therapeutic management.

8-0839 15:12

Contrast-enhanced harmonic imaging in the diagnosis of vesicoureteral
reflux
F. Paoadopoulou, C. Tsampoulas, B. Xydis , S. Phanis, I. Tzovara,
S.C. Efremidis; loannina/GR

Purpose: To evaluate the accuracy of voiding cystosonography (VeS) to diag
nose vesicoureteral reflux (VUR) by using contrast -enhanced harmonic imaging
(HI).
Material and Methods: We evaluated 72 children (mean age 2.8y) for possible
VUR performing fluoroscopic voiding cystourethrography (VCUG) and VCS with
fundamental B-mode (FI) and HI after introduction of Levovist 300 mglml. In 35
children VCS preceeded VCUG and in the rest this sequence was reversed. US
images were obtained using FI and HI before and during bladder filling and void
ing. FI imaging and HI were compared with each other and with VCUG for the
presence and conspicuity of VUR. Grading of VUR was done according to the
international system. McNemar test was used to compare the results from FI with
HI.
Results: FI, HI, and VCUG disclosed VUR in 38, 46, and 35 kidney-ureter units
(KUU) respectively. Concordance in findings between FI-VCUG and HI-VCUG
was found in 1t 1 (77%) and 123 KUU (85%) respectively. HI disclosed VUR in
more KUU compared to VCUG (n=16) and FI (n=9) . McNemar test showed that
these differences were significant (p <: 0.05). Moreover, in all but one case VUR
was more conspicuous on HI with the high MI mode compared to FI. With VCUG
as the standard of reference FI was found to have sensitivity 57%, specificity
83.5%, PPV 53%, accuracy 77% and NPV 86%.The corresponding values for HI
were 86%, 85%, 65%, 85% and 95% respectively.
Conclusion: Contrast-enhanced US HI improved the accuracy of the voiding
cystosonography to diagnose VUR in children.
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Results: Despite an unknown creatinine status at admission, the application of
the contrast medium did not change the creatinine level in any patient. One pa
tient had an increased creatinine level; no further increase was noted. A CT diag
nosis of brain infarction was made in 53% of all patients. Early CT signs were
seen in 52% of them. All patients with morphological signs of infarction had ab
normal perfusion studies as well. 35% of initially diagnosed infarctions were based
solely on perfusion imaging. Perfusion studies were false negative in 7 patients.
To exclude false negatives, produced by the automated evaluation procedure,
the studies were re-evaluated by a neuroradiologist. Individualised evaluation did
not change the results.
Conclusions: Patients with unknown creatinine level should not suffer a delay in
perfusion CT of the brain when thrombolysis is still possible. An automated eval
uation procedure is acceptable without any disadvantages.

8-0843 14:18

Normalized perfusion CT: Absolute CBF values in the assessment of acute
cerebral ischemia
S.P. Kloska" M. Freund" D.G. Nabavi', C. Gaus', E.-M. Nam ', E. Klotz',
E.B. Ringelstein ', W. Heindel'; 'Milnster/DE, 2Forehheim/DE

Purpose: A prerelease mapping software was used for the calculation of abso
lute cerebral blood flow (CBF) values in acute stroke patients. We evaluated the
feasibility and accuracy for the early stroke assessment.
Material and Methods: We reviewed the PCT of 17 patients (mean age 59.6.
years) with suspected brain ischemia of the anterior circulation, examined within
8 hours after symptom onset (mean 2.98 hours). All patients had been excluded
from lysis therapy. The ischemic area is coded with certain colours for different
CBF values in ml/100 g tissue/min. The size of the infarct core (CBF
< 15 ml/1 00 g/min) and the size of infarct core and penumbra (CBF
< 30 ml/100 g/min) were measured in percentage of affected hemisphere. The
size of ischemia in the CBF maps was compared to the final size of infarction in
follow-up examinations (CT n=10; MRI n=7).
Results: The total size of infarct core and penumbra correlated well with the final
size of infarction with a correlation coefficient of r2=0.79. This indicates that in
these patients with symptomatic treatment most of the penumbra becomes inf
arcted with increased duration. The mean size of the penumbra was 62.5% of the
infarct core. However, there was no correlation of extent of penumbra and dura
tion from symptom onset.
Conclusion: This new method for CBF maps allows the visualization of infarct
core and penumbra by using absolute values. The size of tissue at risk in symp
tomatically treated patients shows a good correlation with the final size of infarc

tion.

8-0844 14:27

Perfusion CT in the diagnosis of cerebral infarction: Clinical experience
J.M. Esteban, V. Cervera, C. Lozano; Va/eneiaiES

Purpose: The goal of this study was to evaluate the results of perfusion CT in
patients with clinically suspected cerebral ischemia and no findings in previous
conventional CT examinations.
Methods and Materials: Thirty-four patients with clinically suspected cerebrov
ascular disease and with normal or subtle changes on conventional CT examina
tions were studied by using multi-detector computed CT perfusion scanning
(LightSpeed GE Medical Systems, Milwaukee, Wis). After injection of 40 ml
(4 ml/sec) of contrast medium, values of cerebral blood flow (CBF), cerebral blood
volume (CBV) and mean transit time (MTI), were obtained. The vascular territo
ries of anterior, middle and posterior cerebral arteries were analysed between
hemispheres. The data were compared with the results of posterior MR scan with
diffusion-weighted images, control CT scans and clinical follow-up.
Results: Perfusion CT examinations allowed the diagnosis of five cases of cere
bral infarction that were missed in the initial CT scan, with identification of the
core of the infarction and the peri-infarct ischemia (or penumbra). In another six
patients, perfusion disturbances of the brain were observed in vascular territo
ries coincident with the clinical background. No statistically significant values were
obtained when comparing CBF, CBV and MTI data between patients with dem
onstrated cerebral ischemia and patients with transient ischemic attack.
Conclusions: Perfusion CT scanning is a valuable method for diagnosing cere
bral ischemia and infarction in patients with no findings in conventional emergen
cy CT examination. It can be helpful to confirm vascular alterations in areas with
subtle changes on initial CT examination.

8-0845 14:36

Comparison of gadobenate dimeglumine and gadobutrol for cerebral MR
perfusion imaging in healthy volunteers
M. Essig ', M. Le Huu", K.-P. Lodemann", G. van Kaick'; 'Heidelberg/DE,
2KonstanziDE

Purpose: To compare intraindividually the weakly protein interacting MR con
trast agent gadobenate dimeglumine (Gd-BOPTA; Multihance) with the one-mo
lar agent gadobutrol (Gadovist) for cerebral perfusion MR imaging.
Methods: 12 healthy male volunteers underwent four randomized, standardized
MR examinations with Gd-BOPTA and gadobutrol, each at doses of 0.1 and
0.2 mmol/kg. A gradient-echo EPI sequence (matrix=128x128 size, FOV=240 mm)
was used with a temporal resolution of 1 s for each of 60 acquisitions. Six slices
covered the normal brain; the arterial input function was achieved from the mid
dle and anterior cerebral arteries. Quantitative measurements were made from
rCBV and rCBF values, and of percent signal drop and full width half maximum
(FWHM) of ROI signal time curves. Qualitative evaluation with reference to im
age quality and grey to white matter delineation was made in an independent
two-reader off-site assessment of the rCBV and rCBF maps.
Results: An 0.1 mmol/kg dose of either agent was sufficient for high quality per
fusion maps. The input function enabled absolute quantification of the rCBV and
rCBF with physiologic values for both gray and white matter. No differences be
tween agents were noted at 0.1 mmol/kg for susceptibility effect (percent signal
loss = 29.85% for gadobutrol, 29.82% for Gd-BOPTA) or FWHM (gadobutrol:
6.41 sec vs. Gd-BOPTA: 6.96 sec). In the qualitative assessment there were no
differences between the contrast agents.
Discussion: Gd-BOPTA and gadobutrol both permit the calculation of high quality
perfusion maps at 0.1 mmol/kg, with physiologic values for absolute regional CBV
and CBF. The susceptibility effect is comparable for both agents.

8-0846 14:45

Diffusion and perfusion MRI before and after stent angioplasty of the
internal carotid artery
D. Mucha, A. Mueller, U. Becker, G. Gahn, H. Reichmann, R. von Kummer;
Dresden/DE

Purpose: To investigate the rate of clinically silent cerebral ischemias and the
effects on cerebral perfusion after percutaneous transluminal stent angioplasty
(PTSA) of the internal carotid artery (ICA).
Methods and Materials: Since 1998 consecutive and prospective investigation
of 56 patients had 62 PTSA of the ICA neuroradiologically and clinically. Indica
tions for PTSA: symptomatic stenoses ~ 70% after TEA in 71,0%, asymptomatic
progressive stenoses ~ 90% in 25,8% and symptomatic stenoses < 70% in 3,2%.
Mean degree of stenosis was 80± 12%. Implantation of self-expanding stents with
out a protection device was performed under heparin cover by 2 interventional
ists, with subsequent balloon dilatation. Application of Clopidogrel and ASS 3
days pre- and 4 weeks post-interventionally. Peri-interventional diffusion (DWI)
(n=44) and perfusion MRI (PWI) performed in the majority of patients with visual
assessment of time to peak (TIP) maps. Documentation of the neurological state
was with the NIHSS score.
Results: Mean degree of stenosis was 80±12%. New DWllesions after PTSA
seen in 14,5% of patients, neurological deterioration in 6,4% and minor compli
cations without permanent neurological deficit in 8,1% of patients. According to
PWI, post-interventionally, remaining regional TIP prolongation seen in about
30% with normalisation in 43%. Overall improvement of perfusion in more than
two thirds of cases.
Conclusion: PTSA even without protection device has an acceptable risk for
clinically relevant complications in symptomatic or critical ICA stenoses. Risk
estimation is improved by peri-interventionai DWI, PWI and standardised neuro
logical evaluation.

8-0847 14:54

Magnetic resonance perfusion imaging in patients with multiple sclerosis
(MS)
E.Z. Papadaki, N. Papanikolaou, S. Karampekios, M. Spilioti, T.G. Maris,
P. Prassopoulos, N. Gourtsoyiannis; /raklion/GR

Purpose: To perform a dynamic susceptibility contrast technique (DSC) in MS
patients and healthy volunteers.
Materials and Methods: .14 MS patients and 10 healthy volunteers were exam
ined on a 1,5T scanner. 50 dynamic scans comprising 8 axial slices were ac
quired using a single shot EPI T2* weighted sequence after a single dose of Gd
injection. From the signal intensity-versus-time curves the relative cerebral blood
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8-0852 14:09

Purpose: To determine the value of a blood-pool contrast media (NC100150,
Nycomed, Oslo, Norway) for evaluation of deep vein thrombosis of the pelvis and
lower extremities.

Value of a blood pool contrast agent in magnetic resonance venography of
the lower extremities and pelvis: Preliminary results in 12 patients
H. Schiillnast, H.A. Deutschmann, R. Stoll berger, K.A. Hausegger,
A. Obernosterer, F. Ebner; GraziAT

8-0850 15:21

Distinguishing of primary cerebral lymphoma from high-grade glioma with
perfusion-weighted MR imaging
M. Hartmann, presented by I. Harting; Heidelberg/DE

Room P

Vascular

14:00 - 15:30

SS 1515
MR and CT of veins and pulmonary arteries
Moderators:
M. Prokop; UtrechtlNL
E.J.R. van Beek; Sheffield/UK

8-0851 14:00

Imaging of vascular Behcet's disease: A 10 year survey
M.H. Bagheri" S. Samangooie', A. Nazarizadeh'; 'Shiraz/IR, 2Tehran/IR

Purpose: To describe different patterns and prevalence of vascular involvement
in Behcet's disease in the south of Iran.
Materials and Methods: Between 1990 and 2000, 694 patients with Behcet's
disease were managed in the Behcet's center in Motahari clinic of Namazi hospi
tal, a major referral center in the south of Iran, and studied with different modali
ties such as simple X-ray, CT, MRI and digital subtractive angiography (DSA) to
detect vascular involvement.
Results: 64 patients (9.2%) had vascular involvement, 50 male and 14 female
(mean age of 37.3 years). Most patients were in the third and forth decades at the
time of disease onset. Mean interval between onset of Behcet's disease and
vascular involvement was 11 years. Venous lesions were seen in 53 patients
(7.63%) in the form of 31 deep vein thrombosis (DVT), 15 superficial phlebitis (6
of them together with DVT), 3 superior vena cava (SVC) thrombosis, 2 inferior
vena cava (IVC) thrombosis and 2 with both IVC and SVC thrombosis. The most
common site of arterial involvement was pulmonary arteries. Of 11 arterial in
volvement 4 were without and 7 with concomitant venous lesions.
Conclusion: In our study, vascular involvement was less frequent than reported
studies from other countries, especially venous lesions, which were less due to
fewer cases of superficial phlebitis.

5 surgical specimen from repeated surgery and 2 post mortem brains is under
evaluation and will be correlated with rCBV findings.
Conclusion: In the evaluation of immuno-gene treated glioblastoma, PWI with
rCBV maps provide useful information regarding tumor extension and reactive
changes, which could potentially affect treatment decisions.

Purpose: To assess the usefulness of perfusion-weighted (PWI) echo-planar MR
imaging in the differential diagnosis of cerebral lymphoma and glioblastoma.
Material and Methods: Twelve patients with a primary supratentorial lymphoma
and 12 with a glioblastoma were examined using a 1.5 T MR imager. With dynam
ic-susceptibility contrast MR imaging the time-intensity curves of each tumor were
analysed, and in various regions of interest we then determined the relative re
gional cerebral blood volume (rrCBV) and the CBV ratios (CBV [tumor/contralat
eral WM]) to find out whether these parameters could be used to separate
lymphoma from glioblastoma.
Results: The maximum CBV ratio in the lymphomas was significantly lower than
that of the gliobastomas (p < .0001). Comparing the time-intensity curves for the
two tumor groups, the lymphomas showed a characteristic type of curve with a
significant increase in signal intensity above the baseline due to massive leak
age of contrast media into the interstitial space.
Conclusion: Lymphomas tend to have low maximum CBV ratios and typical time
intensity curves. These two parameters may be useful in distingUishing cerebral
lymphoma from glioblastoma.

Purpose: The most frequent intracranial appearance in children with NF-1 is
represented by the presence of hyperintense lesions on T2 weighted images the
so called UBOs (unidentified bright objects). Di Paolo demonstrated that these
lesions represent foci of myelin vacuolization with increased water content. The
aim of our study was to investigate the diffusion properties of the UBOs and to
evaluate normal appearing brain apparent diffusion coefficient (ADC) values.
Materials and Methods: 10 consecutive children with NF-1 underwent MR diffu
sion evaluation of the brain. 10 healthy similar children constituted the control
group. ADC maps were obtained and regions of interest (ROI) were placed bilat
erally in 8 different areas (pallidum, thalamus, pons, cerebral peduncle, dentatum,
hippocampus, middle cerebellar peduncle, frontal lobe). 2 cortical areas (occipi
tal cortex and the area of cortical representation of the hand) were evaluated by
using single pixel analysis to avoid volume averaging artefacts of the cerebro
spinal fluid surrounding the cortex. Narcosis was performed in younger children
to avoid motion artefacts. Data were analysed using the Student t-test (SPSS for
Windows, Version 9).
Results: NF-1 group demonstrated statistically higher ADC values (p < 0.01) in
all the locations as compared to the control group. ADC values of the UBOs were
significantly higher (p < 0,001) than the others in the NF-1 group.
Conclusions: The higher ADC values in children with NF-1 suggest a possible
increase in water content of the normal appearing brain as compared to the con
trol group. UBOs were probably the areas with the highest water content.

8-0848 15:03

MR-diffusion imaging of cerebral involvement in pediatric patients with
neurofibromatosis type 1
G. Tognini, F. Ferrozzi, S. Giuliotti, M. Zompatori, P. Bassi; Parma/IT

volume (rCBV) was calculated. 350 rCBV measurements were performed con
cerning normal white matter (NWM), normal appearing white matter (NAWM),
"dirty" white matter (DWM) and MS plaques. All measured rCBVs were expressed
as percentage of each subject's caudate head rCBV. Comparison between the
rCBV values of different white matter regions was made using a student t-test.
Results: There was no significant difference between rCBV of NAWM and NWM.
NAWM had significantly lower rCBV than hypointense enhancing (HVPO-EL),
hypointense non-enhancing (HVPO-NEL) and isointense (ISO) plaques and higher
than black holes (BH). DWM had significantly higher blood volume than NAWM,
HVPO-NEL and BH, but not significant different rCBV compared to HVPO-EL
and ISO lesions. rCBVof HVPO-NEL was significantly higher than BH and lower
than HVPO-EL, but there was no difference between rCBV of ISO and HVPO
NEL, or HVPO-EL lesions.
Conclusion: DWM and MS plaques at the early stage of development have high
blood volume, probably reflecting inflammation, while with increasing axonal loss
and gliosis rCBV is decreased. DSC techniques cannot depict any difference in
perfusion between MS patients' NAWM and NWM of healthy volunteers.

8-0849 15:12

Perfusion weighted MR imaging in the follow-up of immuno-gene treated
glioblastoma multiforme
L. Stenberg, C. Petersen, P. Siesjo, G. Skagerberg, L.G. Salford, E. Englund,
R. Wirestam, E.-M. Larsson; Lund/SE

Purpose: To determine whether comparison of perfusion weighted MRI (PWI)
and contrast enhanced MRI could be used to differentiate between tumor growth
and reactive changes.
Materials and Methods: In an ongoing prospective study of immuno-gene ther
apy of glioblastoma multiforme, the first 4 patients have undergone a total of 41
MRI examinations. After surgical removal of > 80% of the tumor, the patients
received radiation therapy and then repeated immunization with autologous tu
mor cells. The patients were examined with MRI including PWI pre- and post
operatively, and the day before every second immunization. MRI was performed
at 1.5T with multi-slice PWI using dynamic single-shot, gradient-echo EPI after
injection of gadobutrol (Gadovist, Schering AG). The volumes with contrast en
hancement were determined using segmentation (software from ContextVision,
Kista, Sweden). The volumes with increased rCBV were estimated using colour
coded rCBV maps.
Results: The volume with increased rCBV was larger in 2 examinations, similar
in 23, and smaller than the volume with contrast enhancement in 16 examina
tions (all post immunization and/or radiation). Histopathology from primary sur
gery showed malignant tumour growth corresponding to regions with increased
rCBV. Large areas with contrast enhancement without increased rCBV seen in
several of the examinations may represent reactive changes. Histopathology from
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Materials and Methods: 12 patients were prospectively evaluated with conven
tional X-ray phlebography (XRV) using 60 ml non-ionic contrast medium injected
via the foot and magnetic resonance venography (MRV) after injection of
NC100150 (2 ml/kg body weight) into a cubital vein. Source images and 3D max
imum intensity projection (MIP) were interpreted on an independent workstation.
Results: XRV revealed a thrombus in 28 out of 84 veins (33.3%). There was
agreement concerning disease state (absence or presence of thrombi) in 83/84
veins (98.8%). In one patient. thrombus of the popliteal vein was diagnosed in
MRV, but not in XRV. Differences between XRV and MRV were mainly in the
location, which were rated non-diagnostic by the readers.
Conclusion: NC100150 allows prolonged and improved visualization of the pe
ripheral vasculature and may overcome some limitations of gadolinium contrast
media. A more complete examination of the proximal venous tree seems possi
ble. Enhancement of arteries and veins and motion artifacts can limit image inter
pretation. Acquisition and subtraction of a first-pass arterial image from the
equilibrium phase image may improve diagnosis in the calf veins.

8-0853 14:18

Thromboembolic disease: Assessment with whole body MR venography
S.G. Ruhm, K. Kroeger, B. Narin, M. Goyen, W. Ajaj, F. Yang, C. Herborn,
J.F. Debatin; Essen/DE

Purpose: To assess the diagnostic accuracy of a comprehensive MR protocol
consisting of MR angiography of the pulmonary arteries and whole body MR
venography for the detection of thromboembolic diesease.
Materials and Methods: Twenty-four consecutive patients with clinically sus
pected thromboembolic disease were included in the study. MR imaging was
performed on a 1.5T Magnetom Sonata system (Siemens, Erlangen, Germany)
with the patients placed on a rolling table platform capable of rapidly moving the
patient through the magnet bore. Data sets of the pulmonary vasculature, jugu 
lar, thoracic, abdominal (i.v.c.), pelvic and lower extremity veins were collected. A
double dose (0.2 mmol/kg bw.) of contrast agent (Multi hance, Bracco, Milan) was
injected for maximal pulmonary arterial enhancement (first data set). Venous
imaging was performed in the equilibrium contrast phase. MR data was com
pared to pulmonary CTA, and sonography or conventional venography of the low
er extremity.
Results: Pulmonary embolism was correctly identified by both MRA and CTA in
9 patients. For the detection of venous thrombosis, MR venography showed an
overall sensitivity and specificity of 92% and 85.7%, respectiveiy.ln addition, MR
venography detected thromboses in the jugular vein (n~1) and brachiocephalic
vein (n=1) in one patient. Three thrombi visualized in muscle (gastrocnemius)
veins by both MR venography and sonography were missed by conventional
venography.
Conclusion: The described MR protocol consisting of pulmonary MR angiogra
phy and whole body MR venography allows for rapid and accurate assessment of
patients with suspected thromboembolic disease.

8-0854 14:27

Contrast-enhanced magnetic resonance angiography of congenital inferior
vena cava anomalies
A. Alonso-Torres, J. Fernandez-Cuadrado, Y. Herrero, R. Morales,
N. Gomez-Leon; Madrid/ES

Purpose: To assess the utility of magnetic resonance angiography (MRA) im
aging for the evaluation of congenital anomalies of the inferior vena cava (IVC).
Material and Methods: We evaiuated retrospectively the contrast-enhanced three
dimensional MRA images of 21 patients (12 men and 9 women, mean age: 41)
with a variety of IVC congenitai anomalies. The examinations were performed
from October 1999 to May 2002 in a 1.5 T system (Magnetom Vision Siemens,
Erlangen, Germany) using a breath-hold 3D FLASH sequence (TR: 4 ms, TE:
1,6 ms, Flip angle: 30Q).ln two selected cases, MR-urography and MR-cavogra
phy were respectively performed using this 3D FLASH sequence. Moreover, two
of these patients were referred to our department because of pathology directly
related to an IVC anomaly.
Results: Anomalies detected were as follows: A membranous obstruction of the
hepatic segment of IVC; two obliterations of the hepatic segment; three interrup
tions of IVC with azygos continuation, one of them with two aneurysms arising
from IVC; five retroaortic left renal veins; one case of three left renal veins with
circumaortic ring; one case of two right renal veins; three double IVCs; three
cases of left sided IVC; one retrocaval ureter; and an absence of infrarenallVC.
Conclusions: We think MRA is a useful method for evaluating IVC anomalies
since it clearly depicts vascular anatomy, also allowing the study of associated

pathology. MR-urography and MR-cavography can be performed leading to an
increased diagnostic confidence.

8-0855 14:36

Dosage optimization for dynamic time-resolved contrast-enhanced three
dimensional MR angiography of the pulmonary circulation
S. Sonnet" C.H. Buitrago-Tellez', A. Schulte', G.M. Bongartz', J. Bremerich';
'Bas/e/CH,2Freiburg/DE

Purpose: To optimize the contrast media dose for assessment of pulmonary cir
culation with dynamic time-resolved contrast-enhanced three-dimensional MR
angiography (CE-3D-MRA).
Materials and Methods: Twenty young healthy volunteers (20-38 years, mean,
27.2±4.5) were investigated prospectively using a turbo FLASH MRA sequence
(TR=2.4 ms, TE=1.04 ms). Ten consecutive coronal 3D slabs of 3.2 seconds du
ration each were acquired during injection of 0.025, 0.05, 0.1 or 0.2 mmol/kg
Gadolinium-Meglumin-Godaterate (Gd-DOTA, Dotarem, Guerbet, France) at
4 mils. Signal intensities were measured in central and segmental pulmonary
arteries, the parenchyma, left atrium, aorta and inferior vena cava and maximum
signal intensity enhancement (dSlmax) was calculated. Moreover, depiction of
pulmonary vessels and pulmonary parenchyma was scored according to an im
age quality score.
Results: In the pulmonary trunk dSlmax were 38.9±9.7, 64.1±9.1, 79.7±12.2,
96±6.0 at 0.025, 0.5, 0.1 and 0.2 mmol/kg Gd-DOTA, respectively. In the pulmo
nary parenchyma almost no enhancement was seen at 0.025 and 0.5 mmol/kg
Gd-DOTA with dSlmax of 1.6±1.1 and 1.6±1.2. With 0.1 and 0.2 mmol/kg Gd
DOTA the maximum dSlmax was higher (2.9±0.8 and 6.7±2.1). Depiction of lo
bar and segmentai arteries was improved with 0.1 mmol/kg Gd-DOTA as compared
to 0.05 mmol/kg (p < 0.05) and did not further improve with 0.2 mmol/kg (p=n.s.).
Conclusion: A dose of 0.1 mmol/kg Gd-DOTA provided best depiction of pulmo
nary arteries. Further increase to 0.2 mmol/kg Gd-DOTA showed no further im
provement of image quality.

8-0856 14:45

Incidence and distribution of pulmonary saddle embolism assessed with
electron beam tomography
C.N.H. Enzweiler, A.E. Lembcke, T.H. Wiese, P. Rogalla, A. Radeljic, B. Hamm;
Berlin/DE

Purpose: To determine the incidence and distribution of acute pulmonary emboli
(PE) extending across the bifurcation of the main pulmonary artery, lobar arter
ies or segmental arteries (interpulmonary, interlobar, intersegmental saddle em
boli, respectively).
Materials and Methods: 107 consecutive patients with suspected acute PE un
derwent contrast-enhanced electron beam tomography (3 mm slice thickness,
200 msec per scan). 100 ml of contrast material was intravenously administered
(4 ml/sec). Studies were reviewed by two radiologists for the presence of PE. The
studies of 26 of 107 (24.3%) patients were positive for acute PE. Examinations
were then reviewed for the presence of emboli extending across vessel bifurca
tions (interpulmonary, interlobar or intersegmental saddle emboli) using axial scans
and multiplanar reconstructions (MPR). Saddle emboli were defined as emboli
extending across the bifurcation of a vessel into both branching vessels.
Results: One or more saddle emboli were present in 16 of 26 (61.5%) patients,
10 of 26 (38.5%) patients with acute PE had no saddle emboli. The total number
of saddle emboli ranged from 1 to 10 per patient. Interpulmonary, interlobar and
intersegmental saddle emboli were seen in 5,13 and 12 patients, respectively.
Conclusions: Pulmonary saddle emboli are present in the majority of patients
with acute PE. They are often multiple and can be found at different levels of the
pulmonary vasculature. They could account for non-occlusion of vessels thereby
reducing the sensitivity of perfusion scintigraphy. Saddle emboli seem to be a
transient form of PE, which can potentially dislodge and imitate recurrent PE.

8-0857 14:54

CT pulmonary angiography and suspected acute pulmonary embolism
T. Enden, H. Slastad, N.-E. Klow; Oslo/NO

Purpose: To evaluate the quality of CT pulmonary angiography in our depart
ment, and to relate the findings to clinical parameters and diagnoses.
Material and Methods: A retrospective study of 324 consecutive patients re
ferred to CT pulmonary angiography with clinically suspected pulmonary embo
lism (PE). From the medical records we registered clinical parameters, blood
gases, D-dimer, risk factors and the results of other imaging studies for PE and
deep venous thrombosis (DVT).
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8-0860 15:21

CE-MRA in detection of pulmonary arteria-venous malformations in
patients with Osler's disease
G.K. Schneider, M. Uder, P. Fries, F. Ahlhelm, K. Altmeyer, B. Kramann,
U. Geisthoff; Homburg a.d. Saar/DE

Purpose: Pulmonary arteriovenous malformations (PAVM) occur in isolation, or
are more commonly associated with hereditary hemorrhagic telangiectasia
(HHT/Rendu-Osler-Weber syndrome). HHT is an uncommon, autosomal disor
der affecting different organ systems, causing serious morbidity and a 10% mor
tality, mainly due to paradoxical emboli or abscess formations due to PAVM's, in
affected patients. Screening for PAVMs in order to prevent serious complications
is therefore relevant. The role of contrast enhanced MR-Angiography (CE-MRA)
in screening of patients with HHT is compared with already published screening
algorithms.
Material and Methods: 79 patients suffering from HHT or first degree relatives
(a group with increased risk for PAVMj, were subjected to CE-MRA of the pulmo
nary vasculature. All patients with positive findings underwent pulmonary angi
ography (PA) for confirmation of lesions or embolization.
Results: 27 of the examined patients showed solitary or multiple (up to 12) PAVMs
depicted on CE-MRA. In subsequent PA, PAVMs could be demonstrated in 86%
of the cases in global catheter angiography. After superselective catheterization
of the feeding vessels, the remaining 14% could also be displayed, however with
out knowledge about the exact location, detection would have been unlikely. In
these cases, MRA reconstructions were used as a landmark for selective cathe
terization.
Conclusion: This study confirms that MRA shows a high sensitivity in detection
and screening of PAVMs. Since CT angiography for detection of PAVMs in pa
tients suffering from Osiers disease is recommended every 3-5 years, MRA may
help to reduce lifetime radiation load and should therefore be included in pro
posed screening algorithms.

Results: 55 patients (17%) had PE detected on CT. 39 had bilateral PE, and 8
patients had isolated peripheral PE. 87% of the examinations showing PE had
satisfactory filling of contrast including the segmental pulmonary arteries, and
60% of the subsegmental arteries. D-dimer test was performed in 209 patients,
85% were positive. A negative D-dimer ruled out PE detected at CT.The clinical
parameters dyspnoea, concurrent DVT,use of the oral contraceptive and former
venous thromboembolism (VTE) were associated with PE (p < 0.022). The pres
ence of only 1 clinical parameter indicated a negative PE diagnosis (p < 0.017),
whereas 2 or more suggested a positive PE diagnosis (p < 0.002). CT also de
tected various ancillary findings such as consolidation, pleural effusion, nodules
and tumours. However, there were no association to the PE diagnosis.
Conclusion: CTwas an adequate first-line imaging study in the diagnostic work
up for PE. CT also showed additional pathology of importance in the chest. Our
study confirmed that a negative D-dimer ruled out clinically suspected VTE.

8-0858 15:03

Comparison between monitor-based and film-based reading of CT studies
for suspected pulmonary embolism
C.N.H. Enzweiler, T.H. Wiese, H. Kim, A. Radeljic, S. Beck, B. Hamm;
Berlin/DE

Purpose: To compare the diagnostic accuracy and time-efficiency of monitor
versus film-based reading.
Methods and Materials: 55 contrast-enhanced electron beam tomographic (EBT)
studies were performed using a standard technique (3 mm slice thickness, 140
scans). All 55 studies were independently reviewed twice by three blinded radiol
ogists using monitor-based reading (MBR) and film-based reading (FBR). MBR
and FBR were carried out in random order.The likelihood of PE was assessed for
each of 28 pulmonary vessels (2 pulmonary, 7 lobar, 19 segmental arteries) on a
scale from 5 (definitely PEl to 1 (definitely no PEl. The reading time was docu
mented for each study. Reference standard was a consensus reading on the
basis of all available data. An ROC analysis was performed.
Results: Overall sensitivity of MBR and FBR was 81.8% and 82.3%, respective
ly, for the right lung, and 81.2% and 80.4%, respectively, for the left (not signifi
cant for each). The overall specificity of MBR and FBR was 91.3% and 85.8%
(p < 0.05), respectively, for the right lung and 91.8% and 86.2% (p < 0.05), re
spectively, on the left. Mean overall reading time for MBR and FBR was 159 sec
and 195 sec (p < 0.05), respectively.
Conclusions: Monitor-based reading is more time-efficient than film-based read
ing. While the sensitivity of MBR and FBR does not differ, the specificity of MBR
is slightly but significantly higher. Monitor-based reading should be the method of
choice for the assessment of CT studies for suspected pulmonary embolism.
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8-0859 15:12

Relationship between elevated pulmonary artery diameter: Aortic ratio on
CT with pulmonary arterial hypertension associated with systemic sclerosis
o.o. Manuel, F. Guarasci, M. Akil, C. Davies, D. Fishwick, D.G. Kiely,
E.J.R. van Beek; Sheffield/UK

Purpose: Pulmonary arterial hypertension (PAH) occurs in approximately 15%
of patients with systemic sclerosis (SS) and is associated with poor prognosis. A
number of screening regimes using non-invasive techniques are currently used
to identify patients for cardiac catherisation. We have examined whether the pul
monary artery:aortic ratio at CT may be a useful non-invasive predictor of PAH in
these patients.
Material and Methods: 21 patients (3 male), mean age (range) with SS and
suspected pulmonary hypertension were studied. Patients underwent HRCT and
CTPA in addition to right heart catherisation. CT scans were interpreted by inves
tigators blinded to the results of the other investigations.
Results: Nineteen of the 21 patients studied had PAHat rest (MPAP> 25 mmHg).
There was a significant correlation between MPAP measured at RHC and P:A
ratio, r=0.50, p=0.02. All 16 patients with an elevated P:A ratio> 1 had PAH.
Patients with a P:A ratio> 1 compared to patients with a P:A ratio < 1 had signif
icantly greater MPAP: 43+/-13 versus 26+/-14 mmHg (95% CI; 2-31 mmHg,
p=0.02. Using a P:A ratio of > 1 to identify patients with PAHat cardiac catherisa
tion had a PPV of 1.0 and NPV of 0.4 whereas a P:A ratio 0.9 had PPV of 1.0 and
a NPVof 1.0.
Conclusion: An elevated pulmonary to aortic ratio measured using CT can pre
dict the presence of PAH in patients with systemic sclerosis. In these patients
undergoing CT scanning of the thorax an elevated ratio should alert the physi
cian to the possibility of pulmonary hypertension.

8-0861 16:00

Performance evaluation of an automated pulmonary nodule detection
system across different radiation dose settings in multislice CT studies
B. Baumert" L. Fan', M. Das" C.L. Novak', P. Herzoq", T. Flohr', J. Oian",
U.J. Schoepf'; 'Boston, MAlUS, zPrinceton, NJ/US,3Munich/DE,
4Forchheim/DE

Purpose: To examine the performance of an automated lung nodule detection
system over different radiation dose settings in multislice CT studies of the lung.
Methods and Materials: MSCT scans (Siemens Sensation4) were acquired with
100-140 mAs and 1.25 mm reconstructed slice thickness. Artificial image noise
with Gaussian distribution was added to the original data to simulate scan acqui
sition with lower tube currents (10,20,40,50, or 75 mAs). An automated nodule
detection system (ICAD, Siemens Corporate Research) was applied to standard
dose and simulated low-dose data sets. Two radiologists independently marked
candidate lesions in the original full-dose studies and consensus between the
readers served as the standard of reference.
Results: There were 33 confirmed nodules, including 13 detected solely by the
computer. The automated detection system achieved an average sensitivity of
43%, with a ratio of true positives to all detected candidates of 85%, and an
average of 1 false positive per patient study. Sensitivities at different dose levels
were 44% at the lowest dose settings (10/20/40 mAs), 48% at medium dose
(50175 mAs), and 40% at full dose (100-140 mAs). TP rates at different dosages
were 86%, 87%, and 81%, respectively. False positives per patient study at dif
ferent dose settings were 1, 0.7, and 1, respectively.
Conclusion: The performance of the computer aided detection system tested is
not heavily influenced by image noise due to lower dosages. Thus, low-dose MSCT
studies are a suitable surrogate for computer aided detection of lung lesions.
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8-0862 16:09

Computer aided detection (CAD) of lung nodules on multidetector-row CT
(MDCT): Impact on readers with variable levels of experience
M. Das", A.C. Schneider', F.L. Jacobson', SA Wood', U.J. Schoepf';
'Boston, MAlUS, 2Sunnyvale, GAlUS

Purpose: To assess the impact of a CAD tool for the detection of lung nodules at
high-resolution MDCT on the effectiveness of readers with varying levels of ex
perience.
Materials and Methods: Two observers with 1 year (01) and 6 years (02) of
experience independently evaluated 22 thoracic MDCT exams with 1.25 mm slice
thickness to identify every lung nodule. Two weeks later, the observers read the
studies again with the aid of a CAD tool (LungCheck, R2 Technology). The time
needed to evaluate each exam was recorded for each reader and session. The
standard of reference was defined as the set of all nodules detected by all ob
servers and CAD that were agreed upon by the observer and an adjUdicator.
Performance of each observer was measured with and without the aid of the
CAD tool.
Results: A total of 107 lung nodules were identified at consensus reading. Each
data set contained between 0 and 61 lung nodules (mean=5.9 mm). Without the
aid of the CAD tool, the sensitivity for nodule detection for 01 and 02 was 78.1%
(83/107) and 93.3% (100/107), respectively, with an average of 9.5 minutes (+/
11.3) and 7.7 minutes (+/-8.7) per case, compared to the standard of reference.
With the aid of the CAD tool 01 and 02 achieved an accuracy of 86.5% (91/107)
and 95.5% (102/107) respectively, with reading times reduced by as much as
42%.
Conclusion: Use of CAD tools improves the accuracy and effectiveness of less
experienced readers to approach that of more experienced radiologists.

8-0863 16:18

Enhancement measurement of pulmonary nodules at multislice CT
precision assessment of a 3D algorithm compared to the standard
procedure
D. Wormanns" E. Klotz', G. Kohl', S. Diederich', N. Roos', W. Heindel';
'MOnster/DE,2Forchheim/DE

Purpose: Precise density measurement of pulmonary nodules at CT is an impor
tant prerequisite for evaluation of contrast enhancement to predict whether nod
ules are benign. Precision of a volume-based measurement method was compared
to the standard 20 method currently used in clinical practice.
Material and Methods: Two consecutive low-dose CTscans (120 kVp, 20 mAs)
were obtained from 10 patients with 90 pulmonary nodules (size 5 - 20 mm) with
in a few minutes. A 4-detector CT was used (Siemens Somatom VZ, collimation
4x1 rnrn, slice thickness 1.25 mm, reconstruction interval 0.8 mm). Mean density
of each nodule was measured independently at both scans with two methods: 1)
an automatic 3D segmentation method; and 2) the standard method used in cur
rent clinical practice, as proposed in the literature (3 mm slice thickness, oval
region of interest). ROC analysis was used to compare these methods for detec
tion of 10, 30 and 50 Hounsfield units (HU) enhancement.
Results: Mean absolute measurement error was 9.9 HU for the 3D method and
16.1 HU for current clinical practice. Standard deviation of measurement error
was 10.6 HU for the 3D method and 21.0 HU for current clinical practice. ROC
analysis yielded Az values of 0.672/0.921/0.980 for the 3D method and
0.655/0.825/0.908 for current clinical practice for detection of 10/30/50 HU en
hancement.
Conclusion: The method currently used in clinical practice for enhancement
measurement in pulmonary nodules is inaccurate for small lesions; a volume
based method should be used instead.

8-0864 16:27

Experimental study on the sensitivity and specificity of MRI for detecting
small pulmonary nodules
J. Biederer, A. Schoene, S. Freitag, M. Reuter, M. Heller; Kiel/DE

Purpose: An experimental study using a chest phantom to evaluate the accura
cy of common MRI sequences for the detection of small nodules inside porcine
lungs.
Material and Methods: Fourteen porcine lungs were prepared with 366 nodules
of porcine myocardium (diameters 1.4·14 mm, volumes 0.001-1 cm-) and inflat
ed inside the phantom by evacuating the artificial pleural space. MRI comprised
2D/3D-GRE, T2·TSE and T2·HASTE sequences with parameters from patient
studies. Spiral CT (10 mm collimation, pitch 1.5, 7 mm increment) served for com
parison. Images were read by two blinded observers recording size and localisa-

tion of visible nodules on consensus. The sensitivity of each method for nodules
of given sizes was calculated with logistic regression. Specificity, PPV and NPV
were calculated for detecting nodules of > 5, 5-10 and> 10 mm in the 28 lower
lung lobes.
Results: For 1.4 mm nodules, 3D-GRE reached a sensitivity of 0.5 (2D-GRE 0.4,
T2-TSE 0.12, T2-HASTE 0.0 and CT 0.55). For 4.2 mm nodules, 3D-GRE reached
sensitivity of 0.88 (2D-GRE 0.84, T2-TSE 0.69, T2-HASTE 0.06 and CT 0.96).
95% confidence intervals for CT and GRE overlapped, T2-TSE and T2-HASTE
differed significantly (p < 0.05). For nodules> 5 mm, all methods provided a spe
cificity, PPV and NPV of 1.0, except for T2·HASTE. Below 5 mm, the diagnostic
accuracy of 3D-GRE was high (specificity/PPV/NPV approx. 0.9) , while the re
sults from 2D-GRE were influenced by false positive records (specificity 0.64,
PPV 0.74, NPV 1.0).
Conclusion: MRI with common clinical protocols (except forT2-HASTE) reach
es a high diagnostic accuracy for detecting small pulmonary nodules, if cardiac
and respiratory motion are absent.

8-0865 16:36

Reproducibility of volume measurement of lung nodules in multi-slice CT
imaging: First results of a new ellipsoid approach
S. Grosskopf, C. Della-Manta, F.Trappe: Forchheim/DE

Purpose: Reproducible volume measurement of lung nodules is an important
premise for diagnosis in the context of follow-up lung screening of small lung
nodules. In this paper we present the results of a new algorithm integrated into
the Siemens Somaris-5 LungCARE post-processing application used to measure
the size and density of lung nodules. The results are compared with those of an
algorithm integrated into previous product versions and used for previous stud
ies.
Material and Methods: In an ongoing study, pulmonary nodules (n=20) are ex
amined with low-dose multi-slice CT (Siemens Somatom Sensation 16). For all
visually detected pulmonary nodules with a diameter of 2 2 mm nodule volume
and mean density were determined using different algorithms. The new algorithm
is based on fitting ellipsoid templates to pre-segmented nodules. The reproduci
bility of results was compared on several super-sampled volumes with different
sampling-parameters.
Results: While nodule volume differences with the previous algorithm were up to
34.2% (average 12.4%) the new algorithm shows lower differences of up to 6.2%
(average 1.6%). For nodules with smooth margins, the difference in volume meas
urement is generally lower than for ill·defined nodules or nodules with contact to
blood vessels.
Conclusion: A new ellipsoid approach allows for more accurate volume meas
urement of small pulmonary nodules compared to the standard method.

8-0866 16:45

CXR vs MRI in the detection of pulmonary nodules
F.M. YQg1, T. Schreder, C. Herborn, J. Barkhausen, T. Lauenstein, J.F. Debatin,
S.C. Gohde: Essen/DE

Purpose: A comprehensive screening exam mandates evaluation of the lungs.
To date chest radiography (CXR) is performed as part of most screening pro
grams. We evaluated the diagnostic performance of unenhanced MRI regarding
its ability to detect pulmonary lesions in comparison to CXR. Consensus multide
tector-CT (MD-CT) readings served as standards of reference.
Material and Methods: 65 patients with primary malignancies who underwent
CXR and MD-CT of the chest as part of metastatic staging protocols were en
rolled. All patients underwent additional MRI of the iung (axial HASTE: TRITE:
800/23 ms, FA 160 0

, SI 5 mm), performed on a 1.5T scanner. Four blinded radiol
ogists determined number and lobe location of lung nodules for CXR and MRI.
Results: MD·CT revealed no lesion in 25, between 1 and 10 lesions in 28, and
more than 10 lesions in 12 patients. Considerably more pulmonary masses were
seen with MR-HASTE (n=135, consensus) compared to CXR (n=78-1 02). Sensi
tivities for CXR ranged between 39 and 58%, specificities between 67 and 80%.
MR HASTE was characterized by higher sensitivity values, ranging between 76
and 84% and specificities ranging between 83 and 91%. MR examination time
amounted to < 5 minutes in all patients.
Conclusion: The inability to accurately image the lungs has limited the use of
MRI as an all-encompassing screening exam. This study demonstrates MR
HASTE imaging to be fairly accurate regarding the detection of pulmonary le
sions. In view of its diagnostic superiority over CXR, MR-HASTE of the lung should
be considered a serious alternative to CXR as part of check-up exams.
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8-0870 17:21

Dual exposure dual energy digital radiography in the detection of
pulmonary nodules and calcifications
F. Fischbach. J. Ricke, T. Freund, R. Roettgen , U. Engert. R. Felix; Berlin/DE

4, stable in 2 and larger in 2 patients. Of the latter two, one underwent resection .
which demonstrated malignancy. The other had a positive PET scan, but due to
severe scleroderma and a prohibitive operative risk was not explored.
Conclusion: Volumetric measuremenls using consecutive CT scans allow differ
entiation of benign from malignant nodules through assessment of growth pat
terns , The volumetric soflware is reproducible and accurate, avoiding part ial
volume inconsistencies encountered in axial scans. Unnecessary invasive pro
cedures were avoided in 6 of the 8 patients presented . Furthe r development of
this tool could playa major role in the decision algorithm regarding small pulmo
nary nodules .

Introduction: Silicon-detector based dual energy (DE) generates 3 X-ray imag
es; a standard digital pa-lrnaqe, an isolated bone and an isolated soft tissue im
age. Separation is performed by subtracting a high from a low kilovoltage image
(120-60 kv), The aim of this study is to assess if DE has the potential for im
proved visualizat ion of pulmonary nodules .
Material and Methods: 20 patients with suspected lung nodules have been eval
uated. DE-Images were compared to the dig ital chest X-ray and CT-scans. Sen
sitivity, specificity. NPV, PPV were calculated. For statistical evaluation Brunner
and Langer's test were performed.
Results: In standard thorax radiographs , 20 out of 59 pulmonary nodules were
identified correctly. Sensitivity was 33%, PPV 83%, specificity 81% and NPV
30%. In conjunction with DE images . 25 nodules were depicted appropriately.
Thus sensitivity was 42%, PPV 88%. specificity 85% and NPV 34%.The signifi
cance for an improvement in nodule detection in conjunction with the increase of
conf idence levels was considered as highly significant (p < 0.001) . In addition,
detect ion of calcifications was improved remarkably.
Conclusion: Detector based DE improves detectability of lung lesions . It may
help to improve differential diagnosis in pulmonary nodules by better visualiza
tion of calcifications.

8-0871 16:00

High-resolution ultrasonography in the evaluation of endothelial function in
patients with chronic atrial fibrillation before and after restoration of sinus
rhythm
D.K. Tsetis , E. Skalidis , A, Katsamouris. L Petinarakis. E. Zachar is,
K. Pagonidis, E. Manios, P. Vardas, N. Gourtsoyiannis; lraklion/GR

Purpose: Atrial fibrillat ion (AF) is assoc iated with alterations in plasma levels of
nitrites and nitrates, von Willebrand factor and P-selectin expression . indicating
endothelial function abnormalities. We evaluated endothelial function by ultra
sonography in patients with chronic AF by measuring endothelium-dependent
dilatation (EDD) before and after restoration of sinus rhythm (SR) .
Material and Methods: Seventeen patients with chronic lone AF constituted our
study populat ion, Using high-resolution ultrasound , we measured brachial artery
diameter at rest, during reactive hyperemia (with flow-increase causing endothe 
lium-dependent dilatation) and after sublingu al administration of glyceryl trini
trate (GTN) (an endothelium-independent vasodilator ). Measurements were taken
during AF and 24 hours after restoration of SR. The average of 5 consecutive
cardiac cycles was used for all measurements. EDD and GTN mediated dilata
tion were expressed as the percent increase in vessel diameter from baseline .
Results: EDD was significantly higher after restoration of SR (10.23±3.69%)
compared with EDD during AF (6.67±3.57%)(p < 0.05). In contrast, GTN mediat
ed dilatation was not significantly altered (13.36±4.89% during AF versus
14.19±4.81% after restoration of SR) (p=NS) .
Conclusion: Chronic AF is associated with an impairment of endothelial func
tion that improves after SR restoration.
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8-0868 17:03

CT lung analysis: Preliminary validation of ALA-SINGLE software package
C. Beigelman-Aubry. E. Jauffret , O. Rixe. P.A. Grenier; Paris/FR

Purpose: Toclinically validate the ALA-SINGLE software package developed by
GEMS (Milwaukee, USA) for segmentation, visualizat ion, and volume estimat ion
of lung nodules depicted on CT scans .
Material and Methods: 214 metastatic lung nodules, depicled on MDCT exam
inations of the chest of 12patients , were analyzed by applying ALA-SINGLE .The
CT acquisition parameters were: 1.25 mm slice thickness. 0.6 reconstruction in
terval , pitch of 13.5 ms, lung kernel , and breath -hold at full inspiration. The soft 
ware capabilities consisted of; (1) manually marking the targeted nodule, (2)
automatically creat ing a 3D bounding box around the marked nodule and seg
menting it. (3) 3D visualizing the 3D reconstructed nodule , and (4) automatically
estimating the classic parameters (diameters and volume) .Twoindependent read
ers assessed the measurement of the greatest diameter of the nodule on the
native CT image. visually estimated the quality of the segmentation achieved by
ALA-SINGLE and noticed the value of the nodule volume provided, on two sepa
rate occasi ons. The intra- and inter-observer variab ility of the estimates was as
sessed.
Results: Experiments showed an excellent reproducibility (98%) of ALA-SIN
GLE estimates compared to intra-and inter-observer variability of the diameter
estimates from native images of 20% and 30%, respectively.
Conclusion: ALA-SINGLE allows a more reproducible quantitative estimat ion of
lung nodules than that provided by direct measurement on native CT images.
However, the accurate evaluat ion of nodule volume estimat ion requires a valida
tion of the segmentation to be performed .

8-0869 17:12

Advanced CT analysis of pulmonary nodules
F. Preteux" C.1. Fetita' , C. Beigelman-Aubry2 . E. JauffreF, P.A. Grenier":
' Evry/FR,2 Paris/FR

Purpose: To provide radiologists with image processing tools for (1) automat ic
detection and analys is of lung nodules with CT, and (2) quant itative and reliable
assessment for follow-up.
Material and Methods: A data base made of 250 lung nodules obtained from
MDCT examinations of patients with primary or secondary lung neoplasms was
built. A 3D Markov model, geometrically constrained . was developed for auto
matically segment ing abnormal focal lung opacities.A 3D visualizat ion and quan
tification procedure enabled render ing of any nodule and its environmen t and
estimated the most relevant clinical parameters (main axes length, Ferret diame
ter, elongation index, volume...).A specific 3D registration algorithm allows match
ing of nodules from successive examinations for statist ical follow-up purposes .
Segmentation accuracy. detection sensitivity and specif icity were evaluated on
100 synthetic nodules which were stat istically and mathematically modeled and
inserted into real CT scans.
Results: Nodules were clearly different iated from vascular structures. Any nod
ule with a diameter greater than 2 mm was segmented .The evaluation performed
on simulated nodules showed a specif icity of 97%, sensit ivity 98% and accuracy
96%. Nodule matching in follow-up examinations was successfully achieved in
94%.
Conclusion: The relevant prelim inary results obtained, demonstrate our interest
in developing image processing tools for reliable and cost-effective management
of lung nodules for clin ical use.

8-0867 16:54

Three-dimensional volumetric measurements of solitary pulmonary
nodules: Initial experience
O. Goitein, A. Makori, D. Shaham; Jerusalem/IL

Purpose: To evaluate growth changes over time of small pulmonary nodules ,
using CT volumetr ic software , confirming the need for biopsy or supporting a
decision for non-invasive follow-up .
Material and Methods: Computer generated small volume analysis software was
used to assess nodule volume in 30 patients , eight of whom were scanned at
least twice.The CT protocol used was; scanner - Philips MX8000 4 or dual slice,
FOV 350, slice width 1.3 mm, slice increment 0.6 mm, pitch 0.75D, table speed
2 mm/sec, rotat ion time 0.75 sec. voltage 120 kVp, 250 mAs/slice . image matrix
512x512. and image zoom 1.00. High-resolution reconstruction algorithm was
used.
Results: The average nodule size was 8.6 x 7.5 mm. On the follow-up study of
the eight patients scanned more than once, nodules were found to be smaller In
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8-0872 16:09

Endothelial dysfunction in young obese women
M. O'Dowd, C. Markham, M. Carey, T. Fitzgerald, D. Mcinerney, V. Maher;
Dublin/IE

Aim: The burden of arterial disease found with obesity and the advanced insulin
resistance syndrome is increasing at an alarming rate in European countries and
the USA. Early recognition of arterial changes will identify those who should adopt
preventive measures.
Methods and Materials: We compare endothelial function, carotid intima-media
thickness and arterial stiffness in a group of obese women (n=16), Body Mass
Index (BMI) 29.8+0.7, and under 50 years with slimmer age and sex-matched
controls (n=15) BMI 22.4+0.4. Endothelial function was measured as the per
centage of brachial artery diameter change in response to hypoxia. BMI, waist
hip ratio, blood pressure, fasting glucose, insulin, HbA 1c, uric acid and lipid lev
els were measured in all subjects.
Results: Endothelial dysfunction and measured carotid intima-media thickness
in young apparently healthy though overweight women is shown to be statistical
ly significant compared to slimmer SUbjects (9.6% versus 18.2% p < 0.001 and
0.083 cm versus 0.075 cm p < 0.007, respectively).
Conclusion: Young obese women also have metabolic abnormalities with higher
fasting insulin, glucose and uric acid levels. The vascular changes were still sig
nificantiy different in obese versus slim subjects after correction for these meta
bolic abnormalities suggesting that other factors in obese subjects may be
contributing to these vascular changes.

8-0873 16:18

Is ultrasonographic gray scale analysis discriminative enough for risk
evaluation of carotid artery interventions?
W. Lang', C. Fellner', F.A. Fellner", K.M. MOiler', K. Balzer', C. Denzel';
'Erlangen/DE, 2LinzlAT,"Bochum/DE, 4Millheim a.d. Ruhr/DE

Purpose: To investigate whether grey scale analysis can reliably characterise
internal carotid plaque morphology.
Materials and Methods: Eversion endarterectomy specimens of the internal
carotid artery of 45 patients were enrolled in the study. In vitro ultrasonography
was performed with a 10 MHz linear array transducer using a standardised con
figuration. Plaque composition was classified by histological examinations as
calcium-rich hard plaques, combined plaques, and lipid-rich soft plaques. Calci
fication zones were classified within three categories. The degree of calcification
and plaque composition were compared with the grey scale median (GSM).
Results: There were 17 out of 45 specimens with concordant results between
GSM category and histological classification. 20 plaques demonstrated a differ
ence of one category and 8 plaques a difference of two categories. Overall, using
the GSM74 and GSM93 threshold, only 38% of the specimens were categorized
correctly by ultrasound. Comparison of GSM and calcification demonstrated con
cordant results in 33% (15 of 45). In 20 cases, an aberration of one category and
in 10 cases an aberration of two categories was found.
Conclusion: GSM rating and the histological reports were not concordant. As
suming that low echo, lipid-rich plaques present a higher risk of spontaneous
embolism during interventional therapy, one would expect a correlation not only
between ultrasound and clinical findings, but also between ultrasound and his
topathology. In conclusion, for this purpose GSM rating is not discriminative
enough.

8-0874 16:27

Echo color Doppler vs angio-CT in discriminating carotid atherosclerotic
plaques for surgical treatment: A prospective study
A. Vit, A. De Candia, G. Piccoli, F. Pelizzo, G. Como, M. Bazzocchi; Udine/IT

Purpose: To compare the diagnostic accuracy of color Doppler sonography and
CT Angiography in the selection of extracranial internal carotid artery stenosis to
treat either with Endarterectomy or Percutaneous Transluminal Angioplasty
Material and Methods: 35 atherosclerotic plaques (20 patients) were studied
both with color Doppler sonography and CT angiography (technical parameters:
2-3,5-2-1; non ionic contrast medium; Iodine concentration 400 mglml, injection
rate 5 ml/sec; Sure Start®). On color Doppler sonography, the (as NASCET), the
maximum peak systolic velocity at the stenotic site and the post stenotic flow
features were evaluated. On CT angiography, we evaluated the degree of geo
metric stenosis (as NASCET) and the presence of calcium. The degree of geo
metric stenosis from both techniques was compared and the role that each had
in selecting surgery candidates was considered. CT angiography was consid
ered as the gold standard technique.

Results: CT angiography revealed 3/35 total carotid occlusions, each one dem
onstrated on color Doppler sonography; 12/35 stenosis greater than 60%, 11
(91.6%) correctly detected on color Doppler; and 19/35 stenosis less than 60%,
17 (89.5%) correctly detected on color Doppler. Predictive positive and negative
values of color Doppler in identifying stenosis greater than 60% were 92.3% and
95% respectively.
Conclusion: Color Doppler accuracy in the quantification of the dgree of carotid
stenosis is similar to that obtained with CT Angiography. Moreover, color Doppler
provides functional informations. CT angiography must be used in evaluating
plaque composition and when sonographic evaluation is not be conclusive.

8-0875 16:36

Carotid MR angiography: Dose optimization and comparison with duplex
sonography
M. Unterweger', R.A. Kubik-Huch', J.M. Frohlich", A. Hadorn', T. Huber"
R. Otto'; 'Baden/CH, 2Zilrich/CH

Purpose: Diagnostic comparison of MR carotid angiographies (MRA) performed
with either single- or double-dose gadolinium. Correlation of diagnostic results of
both dose-groups with duplex sonography.
Materials and Methods: In 21 patients (mean age 64,8; range 36 to 86 y), du
plex sonography and MRA (Siemens Sonata 1.5T with headlneck/spine array
coils, T1-w 3D-GRE coronal, voxel size=1.2xO.8xO. 9 rnrn-) were performed ac
cording to a standardized protocol (delay with CARE-bolus, acquisition time=19 s).
Patients received either a single i.v. dose (n=10; 0,1 mmollkg BW) or a double
dose (n=11 ; 0,2 mmollkg BW) of 0.5 molar Gd-DOTA followed by 30 ml saline
flush (flow-rate=2-3 mils). Grade of stenoses were staged on single-slices, MIP
images or AVI-movies and compared with duplex sonography and blood-flow
measurement pertormed on a Toshiba PowerVision 8000. MR image quality scored
on a five-point scale and diagnostic accuracy were compared for both dose groups.
Results: Both dose groups did not differ significantly regarding descriptive statis
tics. All MRA studies were diagnostic and covered the area of interest, independ
ent of dose. Image quality, rated as good or excellent in all cases, did not differ
significantly between single- and double-doses. Results of MRA revealed signif
icant stenoses in 8/21 patients, which correlated well with duplex sonography.
Conclusions: Diagnostic pertormance of carotid MRA with double-dose was not
superior to single-dose regarding diagnostic criteria and correlated well with du
plex sonography. While sonography is an excellent screening modality, MRA was
deemed helpful for preoperative planning.

8-0876 16:45

Multislice CT angiography of the carotid arteries: Diagnostic accuracy and
interobserver variability in comparison with selective catheter angiography
F. Fraioli, C. Catalano, F. Pediconi, A. Napoli, F. Fanelli, M. Danti,
R. Passariello; Rome/IT

Purpose: To assess the accuracy, inter- and intraobserver variability of multislice
computed tomography (MSCT) angiography (MSCTA) compared to digital sub
traction angiography (DSA) in patients with suspected internal carotid artery ste
nosis.
Material and Methods: 44 patients were enrolled into this prospective study. All
patients underwent selective DSA and 88 carotid arteries were examined. CTA
was performed using a MSCT scanner with 0.5 s gantry rotation time, with the
following acquisition parameters; collimation 4x1 mm, slice thickness 1.5 mm,
slice interval 1 mm and acquisition volume from the aortic arch to the intracranial
circulation. Delay time was determined using test bolus (16 ml, 4 mils). 80 ml of
contrast agent was injected at a flow rate of 4 mils. Images were assessed by 3
independent blinded readers, who were asked to evaluate MSCTA and DSA re
garding; 1) degree of stenosis, 2) irregularities of arterial walls, including calcifi
cations, intimal thickening, ulcers and plaque, 3) tandem lesions, 4) treatment
choice including either carotid endarterectomy (CEA) or percutaneous translu
minal stenting. Final diagnosis was based on consensus.
Results: Almost perfect agreement was achieved in all cases regarding degree
of stenosis, presence of tandem lesions and treatment choice, with a mean k
value of 0.798. At MSCTA, consensus reading demonstrated 27 severe, 9 mod
erate and 12 mild stenoses; 5 internal carotid arteries were occluded and 35
normal. The resultant sensitivity and specificity was respectively 98 and 96%.
Conclusion: MSCTA appears to be a fast and very accurate technique in the
assessment of patients with suspected carotid artery stenosis.
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8-0877 16:54

Contrast-enhanced three-dimensional (3D) MR-angiography (CEMRA) of
atherosclerotic internal carotid stenosis as non-invasive imaging modality
in revascularization decision making
M. Cosottini, A. Pingitore, M. Puglioli, M. Michelassi, G. Lupi, A. Abbruzzese,
R. Calabrese, G. Parenti, C. Bartolozzl: PisailT

Purpose: For internal carotid artery (ICA) stenosis, in which the stenosis ex
ceeds 70% of the vessel lumen, thromboendarterectomy significantly reduces
the risk of both stroke and further ischaemic attacks. Digital subtraction angiog
raphy (DSA) has been the accepted preoperative test to determine if a high grade
stenosis is present and necessitates surgical therapy. However the cerebral DSA
has a procedural risk of stroke in the range of 0.7-1%. An accurate non-invasive
imaging protocol without severe complications would significantly increase the
benefit of surgical treatment. The aim of this study was to evaluate the diagnostic
accuracy of CEMRA in studying carotid arteries and to compare these results
with the DSA findings. We evaluate if DSA modifies the surgical decision making
following CEMRA.
Material and Methods: 92 patients with sonographic evidence of neck vessels
stenosis were enrolled. The MRA images were obtained with a GE 1.5T equip
ment using an ultrafast 3D sequence. All patients also performed digital subtrac
tion angiography. CEMRA images were evaluated for the presence of mild,
moderate, severe stenosis and occlusion.
Results: Sensitivity and specificity were 97% and 82%, diagnostic accuracy and
agreement with DSA were 92% and k=0.81 in ICA. Considering the radiological
criteria for endarterectomy, the misclassification rate of CEMRA respect to DSA
indication was 3.2%, the lowest value of non-invasive techniques.
Conclusion: The high diagnostic accuracy and the limited misclassification rate
suggest that CEMRA could be considered a powerful tool for the pre-operative,
non invasive evaluation of atherosclerotic pathology of carotid arteries.

8-0878 17:03

MRA of the carotid arteries using three different techniques: Comparison
with intraarterial OSA
C. Fellner ', W Lang" R. Janka" R. Wutke ', WA. Bautz" FA Fellner';
'Erlangen/DE,2LinziAT

Purpose: Comparison of three different MRA techniques for the carotid arteries,
using intraarterial OSA as reference method.
Materials and Methods: 19 patients with suspected arteriosclerotic disease of
the carotid arteries underwent MRA and selective intraarterial DSA. MRA was
performed on a 1.5 T scanner using three different techniques: High-resolution
transverse time-of-flight (TOF) MRA focussing on the carotid bifurcation (voxel
size: 0.8xO.4x1.0 mm), high-resolution coronal CareBolus with fluoroscopic trig
gering (1.1 xO.6 xO.8 mm) and dynamic MRA with reduced spatial resolution
(1.9 mm x 1.1 mm x 1.0 mm) covering the supraaortic arteries from the aortic
arch to the circle of Willis. Stenoses of the internal carotid artery were assessed
by two independent readers for each method based on identical projections in
DSA and MRA. Grading of stenoses was done in steps of 10%. Spearman corre
lation coefficient as well as sensitivity and specificity for detection of severe sten
oses (70% or higher) were calculated.
Results: Mean sensitivity and specificity were found to be very similar for TOF
(94%,96%), CareBolus (100%,93%), and dynamic MRA (94%, 96%). Both high
resolution techniques; however, yielded better results regarding the grading of
stenoses in steps of 10%: Mean correlation coefficient between DSA and MRA
was higher for TOF (0.93) and CareBolus (0.94) than for the dynamic technique
(0.90); furthermore, inter-observer agreement showed the same trend (TOF: 0.95,
CareBolus: 0.94, dynamic: 0.93).
Conclusion: Improved spatial resolution in TOF and CareBolus MRA resulted in
improved accuracy of grading of stenoses compared with dynamic MRA.

8-0879 17:12

High-field MR time-of-flight angiography of the intracranial arteries: 3.0T
versus 1.5T
WA. Willinek, M. Born, H. Tschampa, C. Krautmacher, M. von Falkenhausen,
J. Gieseke, H.J. Textor, H. Urbach, H.H. Schild; Bonn/DE

Purpose: Toevaluate standard and high spatial resolution, 30 time-of-flight (TOF)
angiography at 3.0T and compare it with standard TOF at 1.5T.
Material and Methods: In a prospective, intraindividual study, intracranial MR
angiography (MRA) was performed at standard (ST) and high spatial resolution
(HR) in 7 volunteers and 8 patients on both 1.5T and 3.0T MR systems (non
zerofilled voxel sizes: 0.48 x 0.75 x 2.00 mm3 (0.92 mm3) and 0.30 x 0.44 x

1.00 mm> (0.13 mrns). Overall image quality was assessed on a 5-point scale
(5=excellent through 1= nondiagnostic) and depiction of small vessel segments
and vascular pathologies was graded (3=ecxellent through O=notvisible) by two
experienced readers.
Results: ST and HR intracranial TOF MRA at 3.0T were successfully performed
in all cases (15/15; 100%). HRTOF at 3.0T was scored to provide the best image
quality (mean score: 4.53) as compared to ST 3.0T (mean score: 3.13; p < 0.001)
and ST 1.5T (mean score: 2.20; p < 0.001). At HR 3.0T, depiction of small vessel
segments was significantly better as compared to both ST 1.5T and ST 3.0T
(p < 0.001, respectively). Vascular pathologies (aneurysm, n=1; obstruction/ste
nosis, n=4) were better depicted at HR 3.0T as compared to ST 3.0T and ST
1.5I.
Conclusion: 3.0T high spatial resolution intracranial TOF MR angiography better
displays vessel segments and vascular abnormalities as compared to standard
1.5T and 3.0T protocols. 3.0T high spatial resolution intracranial TOF is promis
ing to replace standard intracranial TOF at 1.5T in clinical routine.

8-0880 17:21

Prospective comparison of multislice CT angiography (MSCTA), contrast
enhanced MR angiography (CE-MRA) and digital subtraction angiography
(OSA) in patients with carotid artery stenosis
F. Pediconi, C. Catalano, F. Fraioli, A. Napoli, F. Fanelli, V. Finocchi, M. Danti,
R. Passariello; Rome/IT

Purpose: To prospectively compare MSCTA and CE-MRA with DSA in patients
with suspected internal carotid artery stenosis.
Materials and Methods: 43 patients with carotid artery stenosis", 50% on ultra
sound examination prospectively underwent MSCTA, CE-MRA and OSA. MSC
TA was performed acquiring a volume from the aortic arch to the intracranial
circulation administering 80 ml of contrast agent at 4 mils after determination of
the delay time by a test bolus. CE-MRA was performed on a 1.5 T scanner; 4
continuous measurements were performed starting together with contrast ad
ministration (15 ml of Gd-DTPA at 2 mils). We analyzed the degree of stenosis
based on NASCET criteria, the morphology of the plaque and the presence of
tandem lesions. Three independent readers interpreted the images and statisti
cal analysis was performed. The interobserver variability was calculated.
Results: There was significant correlation between MSCTA, CE-MRA and DSA
for degree of stenosis. Carotid artery stenosis> 70% was detected with high
sensitivity and specificity: 100% and 100%, respectively, for MSCTA; 95% and
100%, respectively, for CE-MRA. Regarding plaque morphology, better results
were obtained by MSCTA, with a sensitivity in detecting ulcers of 96% as com
pared to 89% of CE-MRA. No significant difference was seen for tandem lesions.
The interobserver agreement was perfect and nearly identical for both modali
ties.
Conclusion: There was a significant correlation between MSCTA, CE-MRA and
OSA in the evaluation of degree of stenosis. MSCTA appears to be a fast and
very accurate technique in the assessment of plaque morphology.
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8-0881 08:30

Whole body-MRI in detection of skeletal metastastases in comparison with
whole body skeletal scintigraphy and whole-body FOG-PET
N.A. Ghanem, C. Altehoefer, S. Hogerle, T.A. Bley,T. Kelly, J.T. Winterer,
C. Ghanem-Wiesel, M. Langer; Freiburg/DE

Purpose: To compare whole body MRI, skeletal scintigraphy and whole body
FDG-PET in detection of skeletal metastases in cancer patients.
Methods: 44 cancer patients were studied prospectively by whole body-MRI and
skeletal scintigraphy for staging metastastic bone diasease. In 22/44 patients
whole-body FOG-PET was performed. The MR examinations were performed
using a rolling table platform "angiosurf" for unlimited field of view with a 1.5 Tesla
system (Magnetom Sonata, Siemens, Erlangen, Germany). A coronal STIR-se
quence was used for imaging of the different body regions.
Results: In 37/44 (84%) patients skeletal scintigraphy and whole body MRI were
concordant. In 17/44 (39%) patients no metastastic disease was and in 16 of
these casesconcordant negative whole body-PET was avaible and negative too.
21/44 (48%) patients revealed skeletal metastases by skeletal scintigraphy and
whole body-MRI and in 5/21 patients whole body-PET was avaible and positive.
In 8/21 patients with metastatic disease MRI showed more extensive metastastic
disease compared to skeletal scintigraphy and in two patients it was vice versa.
6/44 (14%) patients showed discordant findings. In 2 cases skeletal scintigraphy
was false positive and in 4 cases false negative. Comparing whole body MRI and
whole body FOG-PET in 22/44 patients, there was a concordance in 95%. In one
patient PET failed to detect a metastasis of the spine.
Conclusion: Whole body MRI is an effective method for examining cancer pa
tients by the use of a rolling table platform and it is more sensitive than skeletal
scintigraphy and whole body FOG-PET in detection of skeletal metastases.

8-0882 08:39

Ablation therapy for locally recurrent musculoskeletal tumours
M.A. Hall-Craggs, A.E. Walker, w.R. Lees; London/UK

Purpose: Local recurrence is a difficult management problem for musculoskele
tal tumours. Repeated operations become less effective as clear margins are
harder to achieve. In this study local ablative therapies were used to attempt to
control local recurrence in 8 patients where "conventional" treatment modalities

had been rejected due to likely ineffectiveness or high morbidity.
Materials and Methods: Eight patients (30-82 years) were treated between 1998
and 2002. Diagnoses were: 3 Chondrosarcoma, 2 Malignant Fibrous Histiocyto
ma, 1 Chordoma, 1 Ewing's sarcoma and 1 Fibromatosis. All tumours had re
lapsed between 1 and 4 times after surgery. Radiofrequency ablation was used 3
times in 2 patients, once in 4 patients, and combined with photodynamic therapy
in one case. Laser Photocoagulation was used in 1 patient. Follow-up was by
serial MR or CT scanning and one lesion was excised.
Results: Ablation therapy facilitated local control without surgery in 4 patients
with relatively small volume disease « 50 ml). Transient stabilisation of tumour
growth occurred in 2 patients with bulky tumour (up to 500 ml). Tumour ablation
enabled successful surgical excision in 1 patient. Three serious complications
occurred including a small bowel fistula (x1), septic arthritis (x1) and inconti
nence in a patient with extensive tumour involving the sacral canal (x1). All treat
ments were within an irradiated field.
Conclusions: Local tumour ablation provides a highly effective alternative to
surgery for early recurrent musculoskeletal tumours where surgery may be diffi
cult or dangerous. Collateral damage is still a problem in irradiated tissue.

Response to treatment of bone metastasis from breast carcinoma:
Evaluation by dynamic MRI
F. Russo, L. Martincich, F. Montemurro, L. Cellini, S. Cirillo, D. Regge;
Candiolo/IT

Purpose: The aim of the study is to assess the diagnostic potential of dynamic
contrast-enhanced MRI (DEMRI) by applying functional parameters correlated to
tumoral microcirculation in the evaluation of response to medical therapy of bone
metastasis from breast carcinoma.
Materials and Methods: Ten patients with bone metastasis were evaluated with
DEMRI before and after 1, 4 and 8 months of treatment with disphosphonates
(pamidronate or zoledronate) and hormonotherapy.
The studies were performed with T1-weighted, STIR sequences and dynamic
study with three consecutive fat suppressed SPGR T1-weighted sequences dur
ing bolus injection of gadolinium chelates (0.2 ml/kg) at the rate of 3 cc/sec. Im
age analysis was performed with Functool software (G.E. Medical Systems) using
color-encoded images and time-intensity curves of the ROI.Viable tumor showed
rapid enhancement, represented by red color and by a steep sloped time-intensi
ty curve; on the other hand non viable or inflammatory tissue showed delayed
enhancement, a green-blu color coding and a flat curve.
Results: Eight cases showed a good response with considerable decrease of
early enhancement and significant delayed enhancement as generally found in
fibrotic tissue.Two patients showed progression of bone involvement with increase
of early intensity values. MR performed after 4 months of therapy was reliable in
predicting positive response to therapy in 7/8 patients. One case showed good
response after eight month of treatment.
Conclusions: Dynamic MRI is an excellent tool to evaluate the response to ther
apy of bone tumors, in particular to differentiate viable tumor from necrotic and
inflammatory tissue.

8-0884 08:57

CT-guided percutaneous radiofrequency ablation of osteoid osteoma: Long
term results
R. Cioni, N. Armillotta, I. Bargellini, C. Cappelli, V. Zampa, V. Consoli,
C. Bartolozzi; Piss/IT

Purpose: Toassess safety and efficacy of CT-guidedpercutaneous radiofrequency
(RF) ablation of osteoid osteoma (00).
Materials and Methods: From 1997 to 2001, RF was performed in 38 patients
(male/female=31/7, mean age 23 years) with 00, diagnosed by clinical and im
aging findings, including radiography, scintigraphy, contrast-enhanced MRI and
CT. In one patient two lesions were detected and treated. Treatment was per
formed with percutaneous or surgical (n=9) access, under CT-guidance, with an
18-gauge straight electrode. Lesions were heated to 85-90°C for 4-5 minutes.
Finally, CT control was performed. Patients were discharged within 24 hours and
followed-up clinically (at 1 week and every 6-12 months) and by MRI (at6 months)
and scintigraphy (after 1 year). Further imaging controls were scheduled in case
of persistent or recurrent pain.
Results: Technical success was achieved in all cases. No major complications
occurred. Mean follow-up time was 32 months. Prompt pain-relief and return to
normal activities were observed in 30/38 patients. Persistent pain occurred in 8
patients; 2 patients refused further RF and were treated surgically; RF was re
peated in 6 cases achieving success in 5. One patient reported residual pain and
is being evaluated for surgical excision. Primary and secondary success rates
were 78.9% (30/38 patients) and 97% (35/36 patients). respectively. No recur
rences were observed in follow-up.
Conclusion: CT-guided percutaneous RF ablation of 00 is safe and effective;
persistent lesions can be successfully re-treated. Complete ablation is guaran
teed by accurate evaluation of lesion site and extension.

8-0885 09:06

MR guided bone biopsy: A comparison with other imaging modalities
M.A. Hall-Craggs, A.E. Walker; London/UK

Purpose: To assess the sensitivity and specificity of MR guidance for biopsy of
bone and soft tissue tumours as compared with other imaging modalities.
Methods and Materials: A consecutive series of 120 percutaneous biopsies
performed during a 29 month period for suspected bone or soft tissue tumour
was reviewed. CT, ultrasound, fluoroscopic and MR (0.5T, open) were available
for guidance. The sensitivity and specificity for diagnosis of malignancy, indica
tions for MR guidance and procedural problems were assessed.
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Results: There were 120 biopsies in 117 patients (age range 5-85 years). Sixty
six malignant and 54 benign lesions were biopsied. MR was used for 16 (13%)
CT for 29 (24%), ultrasound for 71 (59%) and fluoroscopy for 4 procedures (3%).
The sensitivity and specificity for diagnosis for malignancy for MR guided proce
dures were 100% compared to 95% and 100% for all procedures. Indications for
use of MR guidance were (a) lesion only visible on MR (4 cases), (b) MR consid
ered the optimal modality for guidance (11 cases), (c) equipment availability (1
case). The major problems with MR guided procedures were, needle visualisa
tion for 18G MR compatible needles and the poor quality cores using the MR
compatible Tru-cut needle.
Conclusion: MR guided soft tissue and bone biopsy is necessary for only a
small proportion of cases in the context of a specialised sarcoma service but is a
reliable means of obtaining a tissue diagnosis. There remain technical problems
with the technique mainly related to the biopsy tools.

8-0886 09:15

Preoperative evaluation and monitoring chemotherapy with MRI in patients
with high-grade osteogenic and Ewing's sarcoma
R. Arkun, T. Yilmaz, A. Memis, G. Basdemir, S. Zenger, M. Argin; Izmir/TR

Purpose: In this study, the ratio of necrosis after neoadjuvant chemotherapy and
accuracy of the detecting epiphyseal-articular extension with MR imaging were
studied.
Materials and Methods: Non-metastatic, 51 patients with resectable osteogenic
and Ewing's sarcoma and treated with neoadjuvant chemotherapy were moni
tored with conventional and dynamic MRI. The tumors were evaluated in terms of
epiphyseal- articular invasion and the ratio of necrosis after neoadjuvant chemo
therapy. The results were correlated with histological findings of the surgical spec
imens.
Result: Epiphyseal invasion was found in 24 patients (47%), articular extension
12 patients (23.5%), good response to the neoadjuvant chemothrapy in 24 pa
tients (47%). Sensitivity of dynamic MR to determine the ratio of tumoral necrosis
was found 86.9%, specificity 89.2%, accuracy 88.2%. Sensitivity of MR for epi
physeal invasion was found 91.6%, specificity 88.8%, accuracy 90%; for articular
extention sensitivity 84.6%, specificity 86.8%, accuracy 86.2%.
Conclusion: Presurgical prediction of response to chemotherapy may have an
impact on a number of factors including modification of neoadjuvant treatment
protocols, patient selection for the performance and timing of limb-salvage sur
gery, planning of radiation therapy and selection of post-operative chemotherapy
regimens. MR imaging is the most cost effective imaging modality to determine
the response of chemotherapy, epiphyseal and articular invasion.

8-0887 09:24

Osteoid osteoma nidus demonstration with dynamic contrast-enhanced
MRI
M. .E'Mri, V. Zampa, I. Bargellini, S. Ortori, N. Armillotta, C. Bartolozzi; Pisa/IT

Purpose: To evaluate the role of dynamic Gadolinium-enhanced MRI (D-MRI) in
the detection of osteoid osteoma nidus.
Materials and Methods: Twelve patients with histologically proven osteoid os
teomas underwent conventional MRI (C-MRI) and D-MRI examination. C-MRI
protocol included SE-T1w, GRE- T2w and FSE-IR. D-MRI was obtained with Fast
SPGR-T1w sequence (duration 10-15s) repeated at least seven times aftergado
linium injection and followed by delayed SE-T1w acquisition. Thin section CT
scan examination followed in all cases, exploring the region of abnormal signal
seen on MRI. All images were compared regarding lesion conspicuity by two
blinded readers.
Results: With C·MRI specific abnormal findings were revealed in all the twelve
cases; however the nidus was clearly identified only in 3. On the contrary in 10
cases D-MRI accurately demonstrated osteoid osteoma nidus because of its early
and high contrast-enhancement; in 2 remaning cases the lesion was seen only
retrospectively after correlation with CT images. In all the cases nidus enhance
ment was higher than that of the peritumoral edema. Comparison of D·MRI and
CT results showed that nidus was more conspicuous at D-MRI in 1 case and at
CT study in 2; in 9 cases nidus visualization was equivalent.
Conclusions: In our experience D-MRI seems to be an interesting tool in depict
ing the nidus as a focus of very high contrast enhancement in the early phase of
the examination. It allows differentiation of the nidus from the surrounding edema
enabling differential diagnosis and allowing performance of a targeted CT scan.

8-0888 09:33

The study of soft tissue masses using contrast medium in ultrasound:
Preliminary experience with a new contrast medium and dedicated machine
A. De Marchi', P. De Petro', E. Silvestri', A. Gallo', G. Garlaschi', C. Faletti';
'Turin/IT, 'Genoa/IT

Purpose: To identify the role of contrast ultrasound (CU) using a new contrast
medium (c.m.) in soft tissue masses.
Materials and Methods: A total of 18 patients with mixed soft tissue masses,
were examined; two were suspected of having a relapse. Firstly, all patients un
derwent routine US, followed by a first generation contrast medium study,
A new second generation contrast medium (SonoVue, Bracco) and dedicated
unit for musculo-skeletal extremity evaluation, were then used and the results
compared to the previous ones. All patients had MRI with c.m., as well as histo
logical examination.
Results: Six patients had malignant and twelve benign lesions. Traditional US
with power and color Doppler and MRI With c.rn. demonstrated the enhancement
of the lesions: the new c.m. well define the edges, the homogeneity or inhomoge
neity of the masses and above all the presence of ischaemic or degenerative
areas.
Conclusions: On the basis of our previous experience, studying the importance
of vascularization in soft tissue masses and its distribution, the use of this new
specific c.m. and a dedicated unit with low mechanical index, provided useful
diagnostic information, not only as to the nature of the masses, but also relapse
rate.

8-0889 09:42

Ultrasonographic detection of lipomas and lipoma-like lesions of the
extremities
C.v. Walch, G. Bodner, S. Peer, W.R. Jaschke; Innsbruck/AT

Purpose: To show the ultrasonographic presentation of lipomas and similar le
sions and to describe the typical sonomorphological pattern.
Methods and Materials: 300 patients with soft tissue tumors of the extremities
underwent an examination with High-Resolution-Ultrasonography (HRUS) with
HDI 5000 (Advanced Technology Laboratories, Washington, USA) between
03/1996 to 09/2001. We retrospectively analysed the lipomas and the lipoma-like
lesions, which were histological verified by punch biopsy.
Results: We found 45 lipomas, 9 liposarcomas and 5 areas of fat necrosis. 80%
of the lipomas showed a sharp circumscription. The sonographic pattern was
isoechoic. Multiple septal cords (histological verified) were found in larger fipo
mas. Lipomas less than 3 em in size showed no significant sonographically de
tectable vascular supply. In lesions with more than 3 cm of size we found long
small arterial vascular structures. Liposarcomas showed partly hypoechoic, part
ly hyperechoic areas with central necrosis. All of the liposarcomas showed a
strong vascular, ananarchic vascular pattern. Lipoma-like lesions like fat necro
sis were inhomogeneous with an unsharp reflex pattern.
Conclusion: With High-Resolution-Ultrasonography it is possible to show the
exact localisation of lipomas and to differentiate lipomas from liposarcomas and
lipoma-like lesions.

8-0890 09:51

Value of conventional radiography in detection of primary bone tumours
C. MOiler', W Huber', M. Dominkus', F. Kainberger', H. Imhof'; 'Mistelbach/AT,
'Vienna/AT

Purpose: To evaluate the role of conventional radiographs in detection of prima
ry and potentially malignant bone tumours.
Methods: We retrospectively reviewed the images and medical records of 80
patients (42 male, 38 female, range 6 to 73 years) with pathologically proven
primary or potentially malignant bone tumours.
Results: Clinical symptoms ranged from a non-tender mass to a pathologic frac
ture. The most common symptom was local pain (84%). In 69 out of 80 patients
(86%) conventional radiography was the first imaging modality and in 60 cases
(87%) the malignant character of a bone lesion was correctly identified on radio
graphs. There was no significant difference concerning false diagnosis compar
ing the results of radiologists working in hospitals to the results of radiologists in
private practices (p>0,05). Bone tumours that predominantly affect adults like
chondrosarcomas, needed a longer time of diagnosis than bone tumours with
main manifestation in childhood like osteosarcomas. The median age of patients
with delayed imaging work-up (45 years +/-20) was significant higher (p < 0,001)
compared to the median age of patients, where radiographs were obtained im
mediately (27 years +/-16).
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Purpose: Somatostatin receptors are overexpressed in malignant lung tumors,
including small cell lung cancer. There are also receptors in lymphocytes giving

8-0892 08:39

Staging of non-small cell lung cancer with F-18 FOG PET
A. Goldmann', O. Wassenberg', W. Hiller', C. Mau" K.-P. Grigat'; 'Lemgo/DE,
2Detmold/DE

8-0893 08:48

Evaluation of somatostatin receptor scintigraphy whith 99m-Tc-Oepreotide
in diagnosis of lung cancer
M. Baath, R. Oanielsson, K.-G. Kolbeck, J. Klominek; Stockholm/SE

Conclusion: Conventional radiography is the most common initial imaging meth
od for bone pain and continues to play an important role to reduce the time gap
between first onset of symptoms and definitive treatment. The presence of prima
ry bone sarcomas should be taken into consideration not only in children but also
in adults presenting with unremitting pain.

8-0894 08:57

MRI characterization of residual mediastinal masses in Hodgkin'S disease:
Long term follow-up
G. Cerone, M. Sabatini, F. lannessi, V. Tombolini, E. Oi Cesare, C. Masciocchi;
L'Aquila/lT

Purpose: To evaluate the role of MRI in distinguishing fibrous from active residu
al masses in treated Hodgkin'S disease, and to verify whether the employment of
paramagnetic contrast medium could provide additional information for such a
distinction.
Material and Methods: Forty patients with mediastinal residue larger than 1.5 em
underwent MRI 1, 3, 6 and 12 months after the end of prescribed therapy. MRI
examinations were performed on 0.5 and 1.5 T systems, using SE T1 and T2
weighted sequences. Each time the residual mass was evaluated for size and
signal intensity on SE T2-weighted images and on contrast-enhanced SE Tl
weighted images. We compared our results with long term clinical follow-up (per
formed 5 to 6 years later), which was our gold-standard.
Results: We examined 28 stage II, 11 stage III and 1 stage IV patients. Low
signal intensity and low contrast enhancement were considered as inactive res
idue, homogeneous high signal intensity and high contrast enhancement as ac
tive residual disease and heterogeneous signal intensity and heterogeneous
contrast enhancement as partial remission or as necrotic/inflammatory phenom
ena. In 3 cases, the employment of contrast medium let us change our opinion
about disease activity, so increasing MR specificity, distinguishing colliquative
areas within the residual mass.
Conclusions: MRI diagnostic accuracy with respect to the gold standard is high
er if the examination is performed at least 6 months after the end of treatment
(false positive results minimized). Moreover, the accuracy seems to be slightly
higher in the evaluation of stage II disease, with respect to stage III.

an uptake in inflammations. We have evaluated the uptake of a new somatostatin
analog, in patients with pulmonary masses to differentiate benign from malignant
lesions.
Material and Methods: A pilot study of 18 patients has been performed. The
patients were submitted to the respiratory department with suspicion of lung can
cer. CT and chest X-ray was done in all patients. 740 MBq 99m-Tc-Oepreotide
was administrated, planar and tomographical imaging of thorax and whole-body
scanning with a gamma camera was made. The scintigrams were evaluated to
gether with the CT.
Results: To date, we have investigated 14 patients. Eight patients had high up
take of Oepreotide, of these 6 had lung cancer. One of the patients with lung
cancer also had a pnemonia in the contralateral lung with high Oepreotide up
take. One patient with bilaterally round atelectasis with high uptake underwent
FOG-PET on which there was no pathological uptake. Of the 6 patients without
uptake, there were 2 hamartoma, 2 round atelectasis and one scar after pneu
monia. One patient had a small adenocarcinoma deep in the right pleura sinus,
but the high uptake in the adjacent liver obscured the possibility activity detection
in the tumor. Further results will be available at the time of presentation.
Conclusion: The somatostain-analog Oepreotide looks very promising in dis
criminating between malignant and benign lung processes. A larger study is on
going.

8-0895 09:06

Use of paramagnetic contrast media and FSE T2-weighted acqu isitions with
fat saturation in the MRI evaluation of the biological activity of persistent
mediastinal mass in patients with Hodgkin's lymphoma (HO)
M. Oi Girolamo, P.Anselmo, V. Guerrisi, M. Casini, W.Antonelli, V. David;
Rome/IT

Purpose: To determine the most accurate MR acquisition technique to evaluate
the biological activity of persistent mediastinal mass in HO after therapy.
Material and Methods: We retrospectively evaluated 30 patients with mediasti
nal HO and with a residual mass larger than 3 em. All patients underwent differ
ent MR examinations (1T) performed at diagnosis, in the middle phase of
chemotherapy course, at the end of radiotherapy and 1 year after radiotherapy.
We performed axial SE-T1-weighted, FSE-T2-weighted and STIR-FSE-T2-weight
ed scans; then we performed contrast-enhanced axial SE-T1-weighted scans
(Gadolinium-OTPA). We determine 5 different types of residual mediastinal mass
considering signal intensity on T2-weighted sequences and contrast-enhance
ment. Type I, II and III were considered biologically inactive with benign changes
(fibrosis, necrosis and inflammation) while type IV and V were considered as site
of active neoplastic disease. 17 patients underwent 67Gallium scintigraphy.

Room F1
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8-0891 08:30

Preliminary results of whole body FOG-PET/CT in non small cell lung
cancer (NSCLC)
T. Fehlings, L.S. Freudenberg, G. Antoch, T. Beyer, J.F. Oebatin, A. Bockisch;
Essen/DE

Objectives: The aim of the study was to evaluate whole-body FOG-PET/CT for
detecting and monitoring disease in NSCLC in comparison with PET and CT
alone.
Material and Methods: 16 FOG-PET/CT scans were performed in 6 patients
with primary diagnosis of NSCLC and 10 patients post radio/chemotherapy. Data
acquisition was performed using a combined PET/CT system (biograph, Siemens).
CT data are also used for PET attenuation correction in 3D mode. Imaging was
performed 1 hour after intravenous injection of 350MBq of FOG. The diagnostic
accuracy of FOG-PET was compared with PET and CT alone.
Results: Prior to therapy, PET and CT revealed concordant staging results in 3/6
patients. In 2 patients, PET showed a higher N-stage. CT detected PET negative
contralateral lung metastases « 0.5 em) in 1patient. In 5/10 follow-up-patients,
PET and CT revealed concordant re-staging results. In 1 patient, CT revealed
additional liver metastases,and in another additional cerebral metastasis without
pathologic FOG-uptake. PET revealed new metastases in 2 patients despite good
clinical response of the primary tumour with reduced FOG-uptake. In 1 patient,
the histology of an enlarged mediastinal lymph node without pathological FOG
uptake showed no malignancy. Both image modalities revealed additional find
ings: CT, a cardiac myxoma; and PET, a recurrent rectal carcinoma. Image fusion
of PET and CT allowed integrative interpretation of both modalities especially
concerning post-therapeutical lymph node staging.
Conclusion: Our preliminary data suggest a higher sensitivity of Whole-body
FOG-PET/CT for detecting lymphatic and other metastases compared to FOG
PET or CT alone, even after treatment.

Purpose: To determine the value of F-18 FOG PET in the preoperative lymph
node staging (N2 or N3) of non-small cell lung cancer and to establish if preoper
ative F-18 FOG PET can alter subsequent therapy.
Methods and Materials: 52 patients with non-small cell lung cancer were preop
eratively examined with spiral CT and F18-FOG PET.The findings were statisti
cally (X'-test) compared with the histological results of extensive lymph node
sampling performed at thoracotomy.
Results: Sensitivity of F-18 FOG PET in N2 disease was 90% and 96% for N3
disease, compared with 62% for N2 disease and 78% for N3 with CT.
Conclusion: F-18 FOG PET can better differentiate between mediastinal N2 and
N3 disease in patients with non-small cell lung cancer than CT. The results of
preoperative F-18 FOG PET influence the following therapy.
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Results: STIR-FSE T2-weighted images had 100% specificity and 100% nega
tive predictive value in the characterization of fibrotic residual mediastinal mass
when MRI showed homogeneous low signal intensity. The hyperintense signal
inside the mediastinal mass with STIR-FSE-T2-weighted images is not a reliable
sign for the differentiation between active and non-active HD. Contrast-enhanced
MRI allows easy detection of necrotic/cystic lesions within the residual mediasti
nal mass, reducing false positive cases.
Conclusion: MRI must be considered the most adequate technique for the eval
uation of the biological activity of residual mediastinal mass larger than 3 em in
HD, due to the very high negative predictive value of the STIR-FSE-T2-weighted
sequence.

8-0896 09:15

The role of CT, MRI, and VT in the staging and preoperative evaluation of
malignant pleural mesothelioma
D. Yangurazova, V. Lyubshin, E. Vorozhko; TashkentlUZ

Purpose: The purpose of this study was to evaluate the utility of computed tom
ography scanning (CT), magnetic resonance imaging (MRI) and video thoracos
copy (VT) in the preoperative evaluation and staging of malignant pleural
mesothelioma (MPM) in patients who were candidates for aggressive combined
modality therapy.
Material and Methods: From July 1998 to August 2002, patients with biopsy
proven MPM underwent CT, MRI and VT.The results of each diagnostic method
were compared with the results obtained by pathologic examination of surgical
specimens.
Results: All patients had a histological diagnosis (100%) from the material sent
form VT biopsy. Anatomical correlation of CT scan findings was available in all 20
patients. The limitations of CT in initial evaluation were difficulties in assessing;
(1) chest wall involvement (9 patients), (2) mediastinal lymph nodes (4 patients),
(3) transdiaphragmatic extension of tumor (5 patients), and (4) peritoneal stud
ding and solid organ metastases less than 2 mm in size (1 patient). The CT over
all accuracy forTNM staging proposed by the International Mesothelioma Interest
Group (IMIG) was 92%. MRI, providing coronal and sagiltal images, offered slightly
better assessment of diaphragmatic involvement than CT. Penetration of bony
structures was a more common finding and was also belter shown by MRI. The
contrast-enhanced Tl fat-suppressed (CET1fs) sequence detected these fea
tures belter than other MRI sequences. The MRI overall accuracy for IMIG TNM
staging was 96%.
Conclusion: CT, MRI and VT may be helpful in selected patients with potentially
resectable disease to further examine the local extent of tumor in malignant pleu
ral mesothelioma.

8-0897 09:24

Screening for asbestos-related pleuropulmonary diseases with low-dose
multtstloe spiral CT
I. Mastora, M. Remy-Jardin, A. Sobaszek, A. Amara, N. Sebban, A. Duhamel,
J. Remy; LiJle/FR

Purpose: To evaluate the diagnostic accuracy of low-dose spiral CT as a screen
ing tool for asbestos-related disorders.
Materials and Methods: 72 retired workers (mean age: 66 yrs) with occupation
al exposure to asbestos (mean duration: 20.4 years) were entitled to a health
screening examination includinq: (a) a low-dose multislice spiral CT examination
of the thorax (collimation: 4 x 2.5 mm; pitch: 1.75; rotation time: 0.5 sec; 120 kVp;
50 mAs/slice) with reconstruction of contiguous 5-mm thick CT scans (i.e., the
low-dose spiral CT scans); and (b) HRCT scans obtained during the same ses
sion, the standard of reference for the detection of pleural and parenchymal as
bestos-related abnormalities.
Results: No significant difference was found between low-dose spiral CT and
HRCT scans for the detection of: (1) parietal pleural fibrosis, consisting of pleural
plaques (n=60; 80% vs n=58; 81%; p=0.15), mainly observed as thick and calci
fied pleural linear structures; (2) visceral pleural fibrosis, consisting of parenchy
mal bands (n=16; 22% vs n=17; 24%; p=0.56), diffuse pleural thickening (n=5;
7% vs n=5; 7%), rounded atelectasis (n=3; 4% vs n=3; 3%); and (3) parenchymal
fibrosis (n=16; 22% vs n=15; 21%; p=0.31), consisting of various combinations of
intralobular and septal lines, subpleural curvilinear and peripheral ground glass
opacities. A significantly higher frequency of emphysema (n=26; 36% vs n=14;
19%; p < 0.001) and noncalcified nodules (24% vs 6%; p < 0.001) were found on
low-dose spiral CT scans compared to HRCT scans.
Conclusion: Low-dose multislice spiral CT allows an accurate detection of as
bestos-related disease together with the concurrent screening for potentially
malignant pulmonary nodules.

8-0898 09:33

Is the ECG-triggered MDCT superior compared to MDCT for detection of
pulmonary tumors?
S. Pauls. T.R. Fleiter, J. Wahl, H.-J. Brambs; Ulm/DE

Purpose: Prospective comparison study of ECG-triggered multidetector com
puted tomography (ECG-MDCT) and multidetector helical computed tomography
(MDCT) for detection of pulmonary tumors.
Materials and Methods: 100 patients with proven or suspected intrapulmonary
tumors were examined by means of CT of the lung. The unenhanced phase was
performed by ECG-MDCT, contrast-enhanced phase was performed by MDCT.
All CT scans were assessed by two radiologist and a joint consensus reached for
detection of intrapulmonary tumors by using a five-point scale for judgment of
demarcation of pulmonary nodules and aorta, pulmonary arteries, superior vena
cava, trachea, right and left bronchus, and esophagus. Statistically significant
differences were determined with a two-tailed t-test and a Wilcoxon matched
pairs signed-ranks test.
Results: ECG-MDCT images detected 26% more pulmonary nodules than MDCT.
For tumors < 5 mm, the detection rate was 62% higher by ECG-triggered scans
(p = 0.024). At visual analysis, the median of demarcation of all pulmonary find
ings was 2 for ECG-MDCT and 3 for metastases detected by MDCT.The median
value for demarcation of pulmonary findings smaller than 10 mm was 2 by ECG
MDCT and 3 by MDCT. For aorta and left bronchus which are very influenced by
motion artefacts of the heart beat, the median of demarcation was 2 by triggered
images; the median was 4 by MDCT.
Conclusion: Our data indicate a superiority for ECG-MDCT in the diagnosis of
pulmonary tumors and in the visualisation of mediastinal structures; consequent
ly it should routinely applied.

8-0899 09:42

Adenosquamous carcinoma of the lung: Helical CT and pathological
correlation
J.Q. Yu, Z.G. Yang; Chengdu/CN

Purpose: Adenosquamous carcinoma of the lung constitute approximately 1%
to 2% of all lung cancer, with a poorer prognosis than adenocarcinoma.and sq
uamous cell carcinoma. Although several reports have described the pathologi
cal features of this tumor, information of CT features is sparse. This study is to
clarify the correlation between the helical CT features and histopathological find
ings of this entity.
Material and Methods: We examined the helical CT features of 29 patients with
surgically resected lung adenosquamous carcinomas. They included 19 men and
10 women ranging in age 41 to 72 years (mean: 61.2 years). The correlation
between helical CT morphological features and tumor growth was analyzed.
Results: The tumor was of peripheral type in 22 (75.9%) and of central type in 7
(24.1%). The size of tumor varied from 1.1 to 5.9 em. Nine (31.0%) appeared as
a homogeneous mass, other 20 (68.9%) as heterogeneous mass. The image
features shown on helical CT frequently included lobulation in 27 (93.1 %), pleu
ral tail in 22 (75.9%), necrosis of tumor in 15 (51.7%), vessel convergence in 13
(44.8%), spiculation in 17 (58.6%). cavitation in 2 (6.9%), calcification and air
bronchogram in 3 (10.3%), respectively. The helical CT features corresponded to
the tumor solid growth, frequently with the tumor necrosis, which is composed of
both squamous cell and adenocarcinoma components.
Conclusions: Adenosquamous carcinoma of the lung is predominantly localized
to the peripheral field of the lung and showed solid soft-density mass, corre
sponding to the tumor growth of the histopathological findings.

8-0900 09:51

Assessment of peripheral vessels in non-small cell lung cancer with high
resolution CT
y. Guan; Chengdu/CN

Purpose: To assess peripheral vessels of non-small cell lung cancer with high
resolution CT.
Material and Methods: Thirty-one cases with NSCLC were investigated with
HRCT to detect morphological changes of peripheral vessels, for evidence of
adaptations of the pulmonary circulation.
Results: Fifteen cases (15/31) demonstrated secondary lobular bronchovascu
lar bundle thickening. Enlargement of vessels proximal to the secondary lobular
vasculatures was demonstrated in 6/31 arteries and 4/31 in veins. The demon
strations were affected by positions. Emboliform mosaic attenuation with thinning
secondary lobular bronchovascular bundles was seen in 2 cases (2/31). Ground-
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glass attenuation was detected in 6 cases (6/31 ).Interlobular septa showed thick
ening in 12 cases (12/31).
Conclusion: Thickening of the secondary lobular bronchvascular bundle is closely
related to enlargement of the vessels proximal to secondary lobular vascula
tures. HRCT allows imaging of pulmonary arteries and veins to the level of sec
ondary lobule. HRCT can also provide information about vessels smaller than
0.3 mm in diameter. These findings suggest that HRCT provides an excellent
approach to observe the peripheral vessels in NSCLC. Evidence of enlargement
or thickening of peripheral vessels including collateral vessels and secondary
lobular bronchovascular bundles may be the result of the adaptations of the pul
monary circulation to NSCLC.

8-0902 08:39

Classification of vertebral body lesions by using in vivo 'H MRS
VA Rogozhyn, Z.Z. Rozhkova, E.G. Pedachenko, S.V. Kushaev; Kiev/VA

Purpose: Our goal is the quantitative differentiation of vertebral body lesions
using peak areas of water and lipids signals from in vivo 'H MRS.
Methods and Materials: Two groups of subjects are examined by MRI and 'H
MRS using 1.5T Magnetom Vision (SIEMENS). The 1" group (VG) consists of 5
healthy volunteers (2 males (MV) and 3 females (FV)). The 2" group (PG) in
cludes 18 patients (5 males (MP) and 13 females (FP)) with vertebral hemangi
oma and 3 (FP) with vertebral osteoporosis. Parameters for SVS
STEAM:TRITE=5000/20 ms, NS=32, and for CSI: TRITE=5000/20 ms, number
of partitions 16x16, NS=1. In the VG and PG the voxel was placed, respectively,
in the L3 and in the abnormal vertebral body identified by MRI.
Results: From the spectra the peak areas of water (4.7ppm) and following lipid
fractions: -CH3 (1.1ppm), methylene protons -(CH2 ) , (1.5ppm), CH2 , a to double
bond (CH-CH2-(CH2

) , ) (2.3ppm), CH2 , a to carboxyl (CH-CH2-(CH2) , ) (2.5ppm),
and olefinic protons H-C=C-H (5.4ppm) are obtained. The ratios of lipid to water
peak areas (LIW) is calculated. In the VG the ratio increases with age and is
different for FV and MV. Mean values of LIW are 0.29 for FV and 0.85 for MV. In

8-0901 08:30

Proton MR spectroscopy study in first-episode schizophrenia
B. Galinska, E. Tarasow, A. Szulc, B. Kubas, W. Dzienis. J. Walecki,
A. Czernikiewicz; BialystoklPL

Purpose: Previous proton MR spectroscopy studies (1H MRS) have reported
abnormalities in N-acetylaspartate (NAA), Choline (Cho) and Glutamine/gluta
mate (Glx) and GABA levels in patients with schizophrenia. However the majority
of these studies were performed in chronic patients. The purpose of this study
was to determine the metabolic changes in frontal, temporal and thalamus re
gions of the patients with first episode of schizophrenia.
Materials and Methods: We studied 16 patients (12 male and 4 female, mean
age-22.2) with diagnosis of first episode schizophrenia (ICD-10 and DSM-IV)
and 13 healthy control subjects. MR imaging and MR spectroscopy examinations
were performed on 1.5 T scaner (Picker Eclipse) with single voxel PRESS se
quence (TE=35 ms,TR=1500 ms, nex=192). Voxels of 2x2x2 cm were positioned
in the left frontal and temporal lobes and the left thalamus. Metabolites to creat
ine ratios as well as the ratios of metabolites to non-suppressed water signal
were analyzed.
Results: In the left frontal lobe the patients with schizophrenia had significantly
decreased NAAlH20 ratios (p < 0.05) and increased Cho/Cr (p < 0.001) and
Cho/H20 (p < 0.05) in comparison with healthy individuals. In left temporal lobe
we observed a trend toward lower levels of NAA and significantly higher
Glx+GABAlCr ratio (p < 0.05). No differences in metabolites levels were found in
the thalamus.
Conclusions: Abnormalities of NAA and Cho levels in the frontal lobe may re
flect the neuronal pathology in this region present at the onset of disease. In
creased Glx/GABA levels in the left temporal lobe suggest altered glutamatergic
activity in the first-episode schizophrenia.
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the PG the values of LIW are 0.11 and 0.21 in the vertebrae with and without
hemangioma, and 2.36 in osteoporotic and 1.38 in normal vertebral body, re
spectively.
Conclusion: We give MRS classification of physiological and pathological changes
in the vertebral body. Lipids content and LIW characterize of aggressiveness of
vertebral hemangioma.

8-0903 08:48

The value of MR-spectroscopy in the evaluation of recurrent contrast
enhancing lesions in the posterior fossa after tumor treatment
P.C.Sundgren, C. Blaesing, S.E. Rohrer, P.v. Maly, D. Gomez Hassan;
Ann Arbor, MI/VS

Purpose: To demonstrate the value of MR-spectroscopy in the evaluation of re
current contrast enhancing lesions in the posterior fossa and brainstem in pa
tients previously treated for tumor in this region.
Material and Method: MR-spectroscopy (MRS) was performed in 6 patients (3
male, 3 female, aged 4-60 years) previously treated for tumor in the posterior
fossa. Five patients had a new contrast-enhancing lesion in the brainstem or
midbrain; one patient had a new the lesion in the cerebellum. The MR-spectros
copy was requested by the clinician to rule-out tumor recurrence versus radiation
necrosis or inflammatory reaction. In 2 cases SVS (TE 144ITR 1500) were done
with the voxel placed in the lesion and in 5 cases 2D CSI (TE 144, TR 1000) were
performed placed over the lesion and surrounding tissue.
Results: In two of the patients the MR-spectroscopy findings were strongly sug
gestive of radiation necrosis rather then recurrent tumor. In three of the patients
elevated choline and decreased NAA peaks were present, suggestive of recur
rent tumor (cerebellar astrocytoma, medulloblastoma, and brainstem astrocyto
ma) One patient will have an additional follow-up brain MR and MRS for suspected
residual brainstem glioma.
Conclusion: MR-spectroscopy has shown to be a helpful tool in work-up of new
enhancing lesions in patients with previous tumors in the posterior fossa and the
brainstem. Successful MRS can be obtained in both brainstem and posteriorfos
sa and can in most cases be helpful in differentiate radiation necrosis form recur
rent tumor.

8-0904 08:57

'H MRS investigation of brain and liver in patients with type 1 diabetes
mellitus
VA Rogozhyn, Z.Z. Rozhkova, B.N. Mankovskii, O.E. Lipskaya; Kiev/VA

Purpose: Our goal is to investigate peculiarities of cerebral and liver metabolism
in patients with type 1 diabetes mellitus on the basis of the analysis' H MRS data.
Materials and Methods: Two groups of patients are studied by MRI and 'H MRS
by 1.5T Magnetom Vision (Siemens). In the 1st group 53 diabetics (19 - 65 y.o.)
without neurological disorders. The 2nd group consists of 60 healthy volunteers
(18-73 y.o.). 'H MRS in the brain are recorded in both hemispheres in the occiput
(gray matter) and in the forehead (white matter) with the STEAM
sequence:TRITE=1365/135,20 ms, in the liver with TRI TMITE=600/1 0115 ms.
Results: In the 'H spectra of the brain in patients with diabetes the following
signals are identified: N-acetylaspartic acid (NAA)-2.04ppm, creatine (Cr)
3.04ppm, choline (Cho)-3.24ppm, glucose (Glx)-3.43, 3.8ppm, myo-Inositoi (mlns)
3.58ppm, and lactate (Lac)-1.33ppm. In the 'H spectra of liver the signals of
following metabolites are obtained: Cho-3.2ppm, lipids- 2.0ppm, glycogen (Glc)
3.5-4.0ppm and Lac-1.3ppm. For the patients of the t st group significant de
creases in NAA and Cr, and increases in Cho, mlns and Glx peak areas are
observed. The signals of Glx and Lac in the liver's spectra in diabetics are detect
ed more frequently compared to spectra of volunteers. These findings reflect the
loss of capability of a great portion of the liver to regenerate and may be due to
decreased oxidative metabolism andlor increased glycolysis leading to lactic
acidosis in diabetics.
Conclusions: 'H MRS is very useful for evaluating the disturbances of metabo
lism in the brain and liver of patients with long-term diabetes.

8-0905 09:06

Evaluation of reproducibility of quantitative 'H-MR-spectroscopy: An in vitro
and in vivo stUdy
W. Reiche', M. Backens-, B. Strauss"; 'Lahr/DE, 2Homburg e.d. Saar/DE

Purpose: Toevaluate reproducibility of quantitative 'H-MR-spectroscopy (MRS)
in vitro and in vivo.
Materials and Methods: All MRS studies were acquired with a 1.5 T Magnetom
Vision using single volume spectroscopy (SVS) and a PRESS-sequence (TE
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135 ms, TR 1500 ms).The phantom calibration method was applied for absolute
quantification. Phantoms with different NAA-concentrations and sizes were meas
ured repeatedly with MRS to determine in vitro reproducibility. Seven healthy
volunteers (medium age 34 ± 5.9 years) were investigated twice with MRS with
one week interval to study in vivo reproducib ility.
Results: In vitro, the relative variations between the initially estimated concen
trations and repetitive investigations average between 3.1 and 7.7% with stand
ard deviations of 1.5 to 2.7%. In vivo, the mean interinvestigation variations average
for NAA in the white matter 5.4% and in the cortex 7.2%, for creatine in the white
matter 7.4% and in the cortex 11.3%, for choline in the white matter 8.0% and in
the cortex 13.7%. While standard deviations are with 3.0 to 6.3% for NAA compa
rably low, they are relatively high for choline with values of 11.5 to 18.1%.
Conclusion: Small interinvestigation variations in vivo in a range of 5 to 14%
have to be considered when interpreting MRS follow up studies. Reasons for this
are partly problems of Val-repositioning and probably also due to post process 
ing procedures, e.g. baseline and phase correct ion as well as T2- and T1-time
correct ion values .

8-0906 09:15

Clinical results of MRI and MRS in temporal lobe epilepsy
F.~, G. Bone, F. Fazekas, M. Feichtinger, R. Kleinert , E. Koerner,
O. Schroellner, J. Simbrunner, R. Stollberger ; GraziAT

Purpose: To assess the value of MRI/MRS in the preoperative work up of pa
tients with temporal lobe epilepsy (TLE) and their postoperative outcome .
Materials and Methods: Within 1997 - 2001 75 patients with epilepsy were in
cluded, 49 patients (23 rn, 26 f, age 34,7 y, range 16-50 y) were categorized as
TLE; extended imaging and proton spectroscopy has been performed at high
field (Gyroscan NT) HR-imaging and ainqle-votume H-Spectroscopy.The peaks
of NAA, Cho and Cr were assessed semi·quantitatively. Patients were included
in a clin ical follow-up.
Results: Stereotactic biopsy was performed in 28/49 and open surgery in 14/49
patients . Histology revealed hippocampal scleros is (n=24), cortical malformation
and dual pathology (n=4), neoplasm (n=5), atypical AVM (n=3) and nonspecific
gliosis (n=6). MRI and MRS were indicative of hippocampal sclerosis in all histo 
logically proven cases. A significant decrease of NAA/choline ratio was found in
temporal lobe white matter on the side of the affected hippocampus. There was
also a decrease in the NAA/creatine ratio.The postoperative outcome accord ing
to Engel's classification was 13/26 class 1,2/26 class II and 1/26 class III.
Conclusion: MRI and MRS are of clinical signif icance in the structural assess 
ment of brain abnormalities in patients with TLE. It can therefore guide neurosur
gery for biopsy and intervention achieving good clinical results in a siginificant
number of patients with TLE.

8-0907 09:24

MRI and MRS in the management of therapy refractory epilepsy in children
and young adults
D.M. Prayer, M. Feucht, H. Mayr, C. Baumgartn er, T. Czech; Vienna/AT

Purpose: To dete rmine the importance of MRI and MRS in lesional therapy -re
fractory epilepsy in a cohort young individuals .
Patients and Methods: 39 patients (23 males, t6 females) , 2-23 years, mean
11.9 years underwent MRI becaus e of therapy refractory partial complex sei
zures. Single voxel proton spectroscopy (MRS) was done in 12. MRI protocol
included transveral FLAIR sequences (5 mm), paracoronal (2-3 mm) T2 fast spin
echo, IR, FLAIR, and T1 weighted GRE sequences (1-2 mm). Contrast-enhanced
Tl -weighted sequences were added.
Results: MRI diagnoses encompassed: astrocytoma (11), Ganglioglioma or DNET
(9), mesiotemporal sclerosis (8), focal cort ical dysplas ia (6), hemimegalenceph
aly (1), unspecific scars (3), hypothalamic hamartoma (1), and porencephalic
cyst (1). Spect roscopy helped with the different ial diagnosis between low grade
astrocytoma and focal dysplasia (3), with the grading of astrocytomas (6), and
with the differentiation between scar and tumor remnants (3). 38 findings were
confirmed histologically, 1 was proven to be wrong. Lesionectomy was done to
tally in 16 cases, partly in 6, expanded in 6, selective hippocampamygdalectomy
was performed in 6, partial temporal lobe resection in 2, functional hemispherec
tomy in 3, and fenestrat ion of a cyst in1. Clinical outcome due to the Engel clas
sificat ion was la in 29 (74%), Ib in 2 (5%), II in 3 (9%), III in 2 (5%), IV in 1 (2%),
one child died postoperatively.
Conclusion: Pathologies, underlying therapy refractory epilepsy in young indi
viduals are readily identified using MRI, supported by MRS, clinical outcome is
related to the type of surgical procedure that depends on the type of lesion.

8-0908 09:33

A cerebral 31-phosphorus neurospectroscopy study of patients with
schizophrenia who have seriously and dangerously violently offended
B.K. Puri, S.J. Counsell , G. Hamilton , M.G. Bustos , I.H. Treasaden; London/UK

Purpose: This study was carried out to test the hypothesis that patients with
schizophrenia who have violently offended while psychotic suffer from changes
in cerebral phospholipid metabolism.
Materials and Methods: Cerebral 31-phosphorus MRS was carr ied out in 15
patients with schizophrenia who had violently offended (homicide, attempted
murder, or wound ing with intent to cause grievous bodily harm) while psycho tic
and in a control group of 13 age- and sex-matched healthy control subjects.Spectra
were localized on 70x70x70 cubic mm voxels in the brain using an ISIS sequence.
Results: The mean inorganic phosphate , gamma-nucleotide triphosphate and
alpha-nucleotide triphosphate peak areas were significantly higher in the patient
group than in the controls (P = 0.01, 0.01 and 0.05, respectively), while there was
a trend for the phosphodiester peak also to be raised in the patient group
(P < 0.06).
Conclusion: Our results are suggestive of increased cerebral energy metabo
lism laking place in the forens ic patients . In turn , this might be caused by a mito
chondrial disorder, possibly assoc iated with a membrane phospholipid disorder.

8-0909 09 :42

SPECT imaging of the basal ganglia in the investigation of Park insons's
syndrome
O.J. IJ.!ire, R.F.J. Browne, R.P. Murphy, B. Hogan; Dublin/IE

Purpose: The clinical diagnosis of Parkinson's disease provides only 80% sensi
tivity and 30% specificity. Within the past year 1"'·Fp·CIT has been licensed for
use in the investigation of Parkinson 's disease in the Republic of Ireland .I '23-FP·
CIT has been reported to have a sensitivity of 97.5% and a specificity of 93%. We
report on our initial experience of DaTSCAN one year after its introduction into
Ireland.
Materials and Methods: Fifty patients have being investigated using OaTSCAN
in our institution over the pastlwelve months. A neurologist initially assessed all
of these patients and only those patients with clinical uncertainty as to their diag
nosis were recruited into the study. Each patient was scored for disease severity
using the Unified Parkinson's Disease Rating System (UPDRS). Following iof
lupane SPECT imaging of the corpus striatum, correlation was made between
grade of imaging findings and severity of disease, side of disease onset, and
modification of patient treatment based on imaging findings.
Conclusion: We found that 1'23-FP·CITSPECT imaging of the Corpus Striatum
was useful both when a positive or negative result was obtained. It showed strong
correlation with side of disease onset as well as producing a significant effect on
SUbsequentpatient management.

8-0910 09:51

Parkinson's disease: Correlation between MRI and 1231-FP-CITSPECT
Imaging with clinical findings
E.M. Covelli', A. Brunett i", P. Sullo ', G. Mazzarella', E. Tedeschi', M. Nuzzo' ,
E. Lombard i' , A. Di Lauro' , G. Belfiore' ; ' Caserta/IT,2Nap les/1T

Purpose: We report our initial experience in a general hospital selting using 1231
FP-CIT (OaTSCAN) in the evaluation of 30 consecutive patients with suspect
Parkinson's disease (PO).
Materials and Methods: 30 consecutive patients (19M, 11F, age 61±13 yrs) with
suspect diagnosis of PO were prospectively studied. Patients underwent MRI
(27) at 1.5T or CT (3) when MR was controindicated, to rule out focal brain abner
malities. Motor and intellectual funct ion were evaluated with UPDRS and Hoehn
and Yahr Scale (H&V). SPECT imaging of the striatal dopamine transporters was
performed using two head rotating gamma camera. Visual assessment of FP·CIT
striatal uptake was performed ; studies were classified as normal , nondiagnost ic,
abnormal (unilateral or bilateral ). Fp·CIT imaging findings were correlated with
the neurological findings .
Results: In 5 patients (16.6%, 1M, 4F, age 55±11 yrs, 01.5, 5>UPDRS < 24) the
1231-FP-CIT brain SPECT was normal , suggesting that their Parkinsonian syn
drome could be related to a benign condition such as BET. In 2 patients (6.6%,
1M, 1F, age 71±4 yrs, 1.52, 22>UPDRS < 30), the 1231-FP-CIT brain SPECT
were considered non diagnostic, with MRIICT findings compatible with presence
of subcortical cerebrovascular disease. In the remaining 23 patients (76.6%, age
57±10 yrs, 04, 5>UPDRS< 56), abnormal striatal FP-CIT uptake was observed ,
with a good correlation with neurologic findings.
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Conclusion: Our results confirm literature data suggesting that 1231-FP-CIT scan
could be used routinely in the clinical practice to support the diagnosis of PD and
to differentiate other conditions. FP-CIT could have a significant clinical impact
for treatment selection and follow-up.

8-0911 08:30

Can Levovist-enhanced Doppler ultrasound replace angiography in renal
arteries imaging?
A Drelich-Zbroja, T. Jargiello, A. Szymanska, W. Krzyzanowski, M. Szczerbo
Tr~anowska;LubHn/PL

Purpose: To evaluate the diagnostic efficacy of Levovist in the ultrasound im
aging of renal arteries.
Material and Methods: During a 16-month period, 100 hypertensive patients
(200 renal arteries) with suspected renal artery stenosis were referred for ultra
sound examinations using color and spectral Doppler before and after Levovist
injection and angiography. The results of Doppler examinations before and after
Levovist administration were compared with the results of angiography. Hemody
namically significant renal artery stenoses (> 60% in angiography) were diag
nosed following Doppler (parameters: maximum systolic velocity> 2 mis, diastolic
velocity> 1.5 mis, RAR > 3.5, acceleration time >0.08 s).
Results: The number of diagnostic visualizations of the right renal artery (RRA)
increased from 68% before Levovist injection to 98% after Levovist enhancement
and visualization of left renal artery (LRA) increased from 61% to 97% when
enhanced. In conventional Doppler examinations, 3 stenoses of RRA and 1 ste
nosis of LRA were diagnosed. After Levovist enhancement the number of RRA
stenoses increased to 5 and the number of LRA stenoses increased to 2. Angi
ography confirmed these stenoses.
Conclusion: The diagnostic efficacy of Levovist-enhanced Doppler ultrasound
examinations is comparable to angiography and can replace it in diagnostic im
aging of renal arteries.

8-0912 08:39

Magnetic resonance evaluation of overall and single renal GFR using a 3D
VISE sequence
L. Allan, D.G. Sheppard, S. Gandy, R.M. Blackley, W. Milne, G. Houston,
J. Davidson; Dundee/UK

Purpose: To determine the ability of a gadolinium-enhanced 3D magnetic reso
nance (MR) technique and MR calculated renal volumes to quantify overall and
single kidney glomerular filtration rates (GFR).
Materials and Methods: Seventeen patients who had undergone MR renogra
phy (MRR) and isotope GFR studies were retrospectively identified. All MR stud
ies were performed on a 1.5T Siemens Symphony (Siemens, Erlangen, Germany).
Nine sequential volumetric interpolated breath-hold examination (VIBE) sequenc
es were acquired from 0-240 sec, following administration of 2 ml of gadoteridol
(prohance™ Bracco, Italy). Peak enhancement measurements were obtained for
the aorta (Ao) and the right and left renal arteries (RA), renal veins (RV) and
renal cortex (RC).lsotope GFR measurements (total and divided) were then com
pared to MR peak enhancement values, MR calculated total and cortical renal
volumes and MR calculated extraction fractions (EF = RA-RV/RA).
Results: There is a stronger association between renal cortical volume and total
GFR (R'= 0.87) than with total renal volume (R'= 0.38). Cortical volume multi
plied by peak cortical enhancement measurements for each kidney best evalu
ated divided renal function with a range of 1.4% (S.D. 6%). There is a stronger
association between MR calculated EFs and total renal volume (R'= 0.52) than
with cortical volume (R'= 0.4).
Conclusions: Using 3D MR cortical perfusion and cortical volume data it is pos
sible to calculate overall and single kidney GFR measurements.
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Non-invasive evaluation of renovascular hypertension: PAToptimized 3D
contrast enhanced MR angiography using 12-channel phased array body
coil
O. Ozsarlak, P.M. Parizel, A.M.A. De Schepper; Antwerp/BE

Purpose: The aim of this review is first to emphasize the performances, limita
tions and diagnostic criteria for MR angiography in the evaluation of renovascular
disease. Second to determine the role of recently introduced parallel acquisition
technique in MR angiography.
Methods and Materials: More than 150 MR angiography examinations of renal
arteries were reviewed for the size of kidneys, the presence of any anatomic
variations, the number of renal arteries, the presence of renal artery stenosis or
occlusion, together with the limitations, artifacts and pitfalls of the technique. Thirty
five examinations were performed after applying parallel acquisition technique
(PAT) by using the 12-channel phased array body coil. Influence of PATon slice
thickness, image matrix, breath hold time, total examination time, and image quality
were discussed.
Results: PATby using mSENSE reconstruction method leads to faster 3D MRA
acqulsttlons. This results not only shortening the examination time, but also short
ening the breath hold time, which on turn will provide better image quality due to
decreased motion and breathing artifacts. Lower image matrix, thicker slice thick
ness can be obtained. PAT optimized 3D contrast enhanced MR angiography,
which is unique among noninvasive imaging modalities in that it offers a compre
hensive 3D evaluation of renal anatomy, and renal vascular territories in a very
short acquisition time.
Conclusion: In this review, we discuss the performances of MR angiography in
the evaluation of renovascular disease. PAToptimized 3D contrast enhanced MR
angiography using 12-channel phased array body coil provides an excellent eval
uation of renal arteries by decreasing the acquisition time.

8-0914 08:57

Is unenhanced, free-breathing high-resolution MRA superior to contrast
enhanced MRA for exclusion of renal artery stenosis?
1. Allkemper" A Wall', C. Bremer" H. Kooijman', B. Tornbach', W. Heindel';
'Munster/DE,2Hamburg/DE

Purpose: To assess the diagnostic value of unenhanced, navigator-gated free
breathing (NAV-MRA), unenhanced, breath-hold (UB-MRA), and contrast-en
hanced breath-hold (CE-MRA) MRA for exclusion of renal artery stenosis.
Materials and Methods: 26 patients with arterial hypertension were enrolled in
this study for exclusion of renal artery stenosis. NAV-MRA (balanced-FFE, TRITE
7.1/3.6 ms, voxel size 0.9 x 0.9 x 2.0 mm), UB-MRA (balanced-FFE, TRITE
6.4/3.2 ms, voxel size 1.25 x 1.25 x 2.8 mm), and CE-MRA (FFE, TRITE
5.7/1.7 ms, voxel size 1.3 x 1.3 x 2.6 mm) were performed on a 1.5 T clinical MR
imaging system (Gyroscan Intera®, Philips Medical Systems, Netherlands).
Quantitative image analysis included SNR measurements in the aorta and in the
proximal and distal part of the renal arteries. Qualitative analysis was performed
by two radiologists in terms of diagnostic image quality, presence of artefacts,
and vessel conspicuity. Student-t and Wilcoxon signed rank test were used for
statistical analysis.
Results: Renal artery stenosis was detected in 7/26 patients with either imaging
technique. In all vessel compartments SNR was comparable for CE- and NAV
MRA, while SNR of both imaging techniques was superior to UB-MRA (p < 0.01).
In comparison to the proximal part of the renal arteries, both unenhanced im
aging techniques (NAV- and BH-MRA) provided a lower SNR in the distal part of
the vessels. Image quality in terms of exclusion of renal artery stenosis was
comparable for all techniques.
Conclusion: Navigator-gated free-breathing MRA is comparable to contrast-en
hanced MRA for exclusion of renal artery stenosis, avoiding contrast media in
jection while offering highest resolution.

8-0915 09:06

Retrospective cardiac-gated phase-contrast MR vs Doppler flowmetry in
hemodynamic evaluation of renal artery stenosis
O. Ozsarlak, P. Van Dyck, P.M. Parizel, AM.A. De Schepper; Antwerp/BE

Purpose: The aim of this study was to define a correlation between the degree of
stenosis and peak systolic velocity curve profile changes in the renal arteries
measured by 3D MR cine phase-contrast flowmetric study. The second aim was
to compare MR PC-flowmetry with Doppler flowmetry of renal arteries in the eval
uation of renovascular hypertension.
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Methods and Materials: Twenty-five patients clinically suspected of having ren
ovascular hypertension underwent both MR and Doppler examinations for as
sessment of renal artery stenosis. MR flowmetry was obtained using retrospective
cardiac-gated 3D MR cine phase-contrast technique, after morphologic assess
ment of renal arteries by contrast enhanced 3D MR angiography. Four acquis i
ti ons were performed on ea ch case through the renal arteries with
velocity -encoding of 200 cm/s . Doppler tlowmetry was also performed by calcu
lating the peak velocities through the interlobar arteries. proximal portion of renal
arte ries on each side. and suprarenal aorta . Peak systolic velocity values . and
curve changes were compared .
Results: There was a good correlation of peak systolic velocity measurements
between both modalit ies. The peak systolic velocity threshold value of 80 cm/s
detected unilateral high-grade stenosis In 4 patients and bilateral high-grade ste
nosis in two patients . In two patients with subocclusive renal artery disease . no
flow value was able to obtain by either modality.
Conclusion: The combination of MR angiography and MR flowmetry allows both
morphologic and functional assessment of the renal arteries .There Is good agree
ment between MR cine phase-contrast flowrnetry and Doppler flowmetry results.
which are both reproducible.

8-0916 09:15

Interobserver variability in the evaluation of renal artery stenosis with
Gadolinium-enhanced MR angiography and digital subtraction angiography
M. WehrschOtz, M. Aschauer, P. Schedlbauer, H. Portugaller. K. Hausegger .
F. Ebner; GrazlAT

Purpose: The purpose of this study was to assess interobserver variability in the
evaluation of renal artery stenosis (RAS) with Gadolinium-enhanced MR angiog
rayphy (MRA) and digital subtraction angiography (DSA) in patients with hyper
tension.
Materials and Methods: Two radiologists reviewed MRA and DSA obtained for
clinically suspected hypertension in 38 patients. Studies were post-processed to
display images in MIP and source images. DSA, performed in each patient, was
the standard for comparison. For each main renal artery. an estimate of percent
age stenosis was made for any stenos is that was detected by the two radiolo
gists . MRA stenosis and DSA-stenosis were categorized as mild (1-39 %),
moderate (40-69%), and severe (> 70%). DSA stenosis estimates of 70% or greater
were considered hemodynamically significant.
Results: Analysis of variance demonstrated MIP estimates of stenosis were sta
tistically greater than source images estimates in one reader. MIP images showed
a larger mean difference from DSA estimates than source images estimates for
both readers. Also estimates for MIP versus DSA reached significance for both
readers. The interobserver variance for MIP and source images was excellent
(0.80< l(:>0.90) . The specifity of source images was high (96.7%), and less for
MIP(75%).
Conclusion: In this study MIP. was less specific than the other image display
algorithm tested . At depicting renal artery stenosis . source images have always
to be taken into consideration to reach a high diagnostic value.

8-0917 09 :24

Multislice CT angiography vs. MR angiography and DSA: Potential role and
diagnostic "add-ons" in the assessment of renal artery stenosis
B. M.!lrlin.2. L. Salute, M. Salcuni , F. Di Fabio. L. Bonomo; Chieti/IT

Purpose: To determine the role and potential "add-ons" of Multislice CT angio
graphic (MS-CTA) assessment of renal artery stenosis (RAS) vs. MR angiogra
phy (MRA) and digital subtraction angiography (DSA) .
Material and Method: Thirty patients (59.2 ± 14.4 yrs) with suspected or proven
RAS underwent MS-CTA (rotation time 0.5s, slice collimation 1 rnrn, slice thlck
ness 1.25 mrn, reconstruction interval 0.8 rnrn, CM 120 ml 300 mgl/mL, flow rate
3 mils) . followed by MRA or DSAIPTRA (Percutaneous Transluminal Renal Angi
oplasty). Two experienced radiolog ists independently reviewed original and re
constructed images for RAS (graded as 0 normal , 1 mild <=50%. 2 moderate
51-69%.3 severe 70-99%. 4 occluded). Each renal artery was divided in three
segments (oroxtrnal, intermed iate and distal) for analysis . Disagreements were
ruled-out by consensus.
Results: Thirty-seven stenoses or occlusions were detected at MRA (11 pts) and
DSA (19 pts) , 33 in the main renal arteries and 4 in accessory arter ies (19 de
tected) . MS-CTA correctly identified 35/37 stenoses (94.6%. p < 0.01) : 2 mild
lesions were underscored as normal. Grading correlation was 189/199 (95.0%,
P < 0.01): only two grade-2 lesions were overestimated as grade 3 and no under
estimation occurred from 3 to 2. The only 1 to 3 overestirnation with respect to
DSA turned out to be PTRA-eligible for the presence of a pressure gradient.

Sensitivity, specificity and accuracy were 94.6. 97.5 and 97.0% respectively. In
terobserver agreement was high (195/199 , 98.0%, p < 0.01). MS-CTA correctly
indicated PTRA for all treated patients (19 lesions. 14 pts).
Conclusions: MS-CTA high diagnostic performance in RAS patients strongly
supports CTA as a primary non-invasive imaging technique in patients not direct
ly eligible for DSA-PTRA .

8-0918 09:33

Diagnosis of visceral arterial disease by magnetic resonance angiography:
Comparison to intra-arterial DSA
C.M.~, A. Dirisamer, A. Koechl. J. tamrner, S.A. Thurnher, M. Cejna ;
Vienna/AT

Purpose: We evaluated the value of contrast-enhanced magnet ic resonance
angiography (MRA) in the detection of visceral arterial disease in comparison to
DSA.
Material and Methods: A database search was performed to identify patients
who underwent both abdominal MRA as well as DSA. Only patients with addi
tional lateral views and intra-arterial pressure measurements during DSA were
included .Therefore. 31 patients (15 men, 16 women . mean age 58 years) could
be evaluated. MR examinations were performed using a 1.0T magnet and a
phased-array body coil during administration of 20 ml Gadolinium. Indication for
MRA included aortic disease (n = 9) or known or suspected visceral arterial dis
ease (n = 22).
Results : In all of the 31 patients . both the celiac trunk as well as the superior
mesenteric artery were correctly visualized , but the small inferior mesenteric ar
tery was assessable in only 20 patients. MRA findings included 35 visceral artery
stenoses or occlusions. 3 visceral artery aneurysms. and 4 visceral artery dis
sections . In 4 vessel segments, stenosis grade was overestimated by MRA, and
in three cases, stenosis was suspected at MRA. but DSA showed patent vessels.
The sensitivity and specific ity values in overall stenosis detection reached 100%
and 93.8%. respectively. with a kappa value of 0.93. indicating excellent con
cordance between the two methods.
Conclusion: With this clinical evaluation , high diagnostic accuracy of contrast 
enhanced MRA in diagnos is of visceral artery disorders was shown . The small
number of incorrect diagnoses exemplifies the usefulness of this non-invasive
method for the diagnosis of visceral artery diseases .

8-0919 09:42

SUbmilllmeter CT angiography of abdominal visceral vessels using 16
detector-row CT
B.J. Wintersperger. P. Herzog. C.R. Becker, K. Nikolaou, TF. Jakobs,
M.F. Reiser; Munich/DE

Purpose: Recently developed 16 detector-row CT (DCT) scanners allow for im
proved spatial resolution and faster volume coverage. This study is to implement
a CTA protocol for visualization of the visceral vasculature using a 16 DCT scan
ner system and to compare with digital subtra ction angiography.
Material and Methods: 30 patients with abdominal vascular diseases or hepato
cellular carcinoma (HCC) underwent abdominal CT angiography on a 16 DCT
scanner (Somatom Sensation 16) using 16xO.75 mm collimation. Opacification
was provided by injection of 120 mllopromol (Solutrast 300) (Flow: 5 mils + 50 ml
NaCI). Individual scan delay was calculated by peak arrival time assessment
(+8s). Thin MIP projections were reconstructed in 3 orthogonal planes. SNR
measurements were performed within the aorta and major abdominal aortic
branches . Image quality was graded on a 5 point scale. Compar ison to invasive
DSA was available in 17 patients.
Results: Image quality was SUfficient in all patients. SNR within the abdominal
aorta did not show significant differences along its course (prox: 316:1:42HU; dist:
331:1:62HU: P=0.3). Opacification of visceral vessels was high in all patients (HA:
323±48HU. SMA: 347±46HU. IMA: 301±41HU. RA: 328±42HU). Hepatic vascu
lature as well as SMA branches could be identified up to 4"' order. Morphologic
information of CTA was equal to DSA.
Conclusion: 16 DCT provides excellent details of the abdominal visceral ves
sels based on isotropic sub-millimeter data sets.This allows a reliable depiction
of vessel pathology and gives valuable information for pre-interventional plan
ning . In comparison to 4 detector-row scanners. there is no restriction of spatial
resolut ion in whole abdominal CTA.
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8-0921 10:39

8-0920 10:30

Volumetric evaluation of the right hepatic lobe prior to living related liver
donation (LRLD) based on CT-studies
M.J. Brinkmann. A.J. Lemke, A. Pascher, I.M. Sauer, T. SteinmOller,
S.M. Niehues, P. Neuhaus, R. Felix; Berlin/DE

Purpose: Against a background of the large need and the simultaneously exist
ing shortage of grafts living related liver donation (LRLD) plays an essential part
in transplantation surgery. Purpose of the study was to scrutinize intraoperatively
the accuracy of predicting the volumetry of the right hepatic lobe based on preop
eratively performed computed tomography.
Materials and Methods: In a prospective study the volume of the right hepatic
lobe was calculated based on computed tomography studies in 29 patients be
fore living related liver donation. The calculated volumes were compared with the
volumes measured intraoperatively by weighing the transplanted right hepatic
lobe.
Results: The mean percentage divergence of the preoperatively calculated vol
umes (mean = 980 ml; standard divergence = 168 ml) of the right hepatic lobe
from the intraoperatively measured volumes (mean = 749 ml; standard divergence
= 170 ml on the supposition that the liver's physical density amounts to 1.0 g I ml)
amounts to +33.01% (standard divergence = 14.23%). By the aid of the factor of
correction to the amount of 0.75 the volume of the right hepatic lobe graft can be
determined preoperatively.
Conclusion: Pre-explantive volumetry of the right hepatic lobe based on CT
studies in living related liver donors renders possible a sufficient volumetric eval
uation of the hepatic graft in consideration of a factor of correction.

Magnetic resonance cholangiography in the evaluation of potential living
liver donors: Biliary anatomy variants increase the risk of complications
S. Precetti, V. Vilgrain, G. Brancatelli, F. Dondero, D. Sommacale, J. Belghiti,
Y. Menu; Clichy/FR

Purpose: To test the hypothesis that liver donors biliary anatomy variants affect
recipients morbidity.
Methods and Materials: 34 patients underwent hepatectomy (right, n=21 - left,
n=13) for living donor liver transplantation. Bilio-biliary anastomosis were made
in nine recipients. In 25 recipients, bilio-enteric anastomosis were performed with
one (n=13), two (n=10), three [ne l}, and four ducts (n=1). MRC images in donors
were interpreted jointly by two abdominal radiologists who classified biliary
anatomy as normal or variant and compared it to intra-operative cholangiography
and operative findings. Data were correlated with the number of biliary anasto
mosis and with the presence of post-surgical biliary complications in donors and
recipients.
Results: MRC data were consistent with operative findings in 81% (25/31) of
patients. Normal biliary anatomy was observed in 41% (14/34) of patients. In
donors with normal anatomy, one anastomosis was performed in 93% (13/14) of
recipients. In donors with biliary variants, two to four anastomosis were performed
in 65% (13/20) of recipients (P £.05). Leakage occurred in four donors and re
quired percutaneous drainage in two. Two of these donors had anatomy variants.
Nine recipients had complications including leakage (n=8) and stenosis (n=1)
requiring surgical procedure (n= 2) and percutaneous ± endoscopic drainage
(n=7). In 78% (7/9) of these recipients, the liver was donated from patients with
biliary variants (P=not significant).
Conclusion: Biliary variants in donors affect surgical management, and are more
likely to require multiple bile ducts anastomosis. Recipients of livers with biliary
variants develop complications more often than those with normal biliary anatomy.

10:30 -12:00
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Roome 8-0922 10:48

Multislice CT anatomy of hepatic artery in patients undergoing liver
transplantation, using 3D reconstructions
G. Eic.QQ!i. A. De Candia, S. Smania, S. Doratiotto, F. Pelizzo, M. Bazzocchi;
Udine/fT

Purpose: To evaluate the accuracy of multislice CT angiography, investigating
vascular anatomy and anatomical variants of hepatic artery in patients undergo
ing liver transplantation.
Material and Methods: From January 2001 to May 2002, 20 patients (12 male
and 8 female) candidate for liver transplantation were examined using multislice
CTwith a three phasic protocol following the administration of lomeron 400 mglml
at a rate of 5 mils using Sure Start technique. The following protocol was applied
in all patients: row thickness 3, pitch 5.5, image thickness 3, recostruction 1.
Vascular reconstruction was obtained with 3D Maximum Intensity Projection and
Volume Rendering algorithms using the dates of arterial phase. All variants were
classified by Michaels's classification. All patients have been transplanted and
the anatomical results of CT have been verified surgically.
Results: CT angiography detected 5 anatomical variants of the hepatic artery
and one aneurysm of the celiac trunk; the other 14 patients had a normal anatomy.
In all patients the results of CT correlates with the surgical ones.
Conclusion: Our results suggest that multislice CT angiography is useful for
planning surgical transplantation, giving precise information about vascular
anatomy and its variants, (those are common). In our opinion this examination
can replace conventional angiography.

8-0923 10:57

"AII-in-one" imaging protocols for potential living liver donors: Comparison
of MRT and multislice CT with intraoperative findings
T. Schroeder, S.G. ROhm,M. Malaga, J.F. Debatin; Essen/DE

Purpose: To compare "all-in-one" multidetector-CT with MRI for evaluation of
potential living liver donors.
Materials and Methods: 25 consecutive potential living donors of the right he
patic lobe underwent both MR- and multidetector-CT pre-harvest imaging. MRI
was performed on a high-performance 1.5T scanner (Magnetom Sonata®, Sie
mens), CT on a 4-row multislice-scanner (VolumeZoom®, Siemens). Both scan
protocols included angiography of the arterial and venous hepatic systems. CT
additionally included infusion of a biliary contrast agent. Data analysis was based
on source images, MPRs and 3D postprocessings. Determination of image quality
was based on a 4-point scale (IQR), ranging from 1=excellent to 4=non-diagnos
tic. Preoperative and intraoperative (n=12) findings were correlated.
Results: All exams were tolerated well. Mean in-room times were 11 (CT) and 22
(MRI) minutes, respectively. Both MRI and CT showed two benign parenchymal
lesions (IQR MR: 3.8; ICQ CT: 3.5). Determination of liver volumes was equally
(IQR MR: 3.4; ICQ CT: 3.5). MRA revealed 15 variants of the arterial liver supply
(IQR 3.2), CTA 18 (IQR 3.4). MRCP identified 4 biliary variants (IQR 1.25), CT
cholangiography 17 (lOR 3.5). Both MRI and CT showed each 4 hepatic and
portal venous variants (lOR MR: 3.4, CT: 2.8). CT- and MR-findings correlated
well with the intraoperative findings.
Conclusion: Both techniques proved to be efficient and robust to determine all
necessary data about potential living liver donors anatomy in one single diagnos
tic step. The main advantage of CT is the ability to accurately assess the biliary
anatomy.

8-0924 11:06

Comparison of CT angiography (CTA) and digital subtraction angiography
(DSA) in donors prior to live donor adult liver transplantation
C. Wald" C.F. Beckmann', N. Erbay" C.P. Molgaard', V. Raptopoulos',
E. Pomfret'; 1Burlington, MAlUS, "Boston. MAlUS

Purpose: To compare the diagnostic accuracy of hepatic CTA with standard he
patic DSA in the evaluation of patients prior to live donor adult liver transplanta
tion utilizing the right lobe.
Methods and Materials: Since April 2000 a total of 37 patients underwent CTA
including multiplanar and volumetric computed analysis as well as DSA of the
upper abdominal vasculature prior to live donor right hepatectomy. CTA and DSA
images of the consecutive cases were interpreted by two experienced angiogra
phers and two diagnostic radiologists in a blinded fashion.
Results: The origin of the left and right hepatic artery could be determined in all
patients with DSA and CTA, findings were identical in 95% of cases. The arterial
branch to Segment IV of the liver was identified in 36 cases (97%) on CTA and in
33 cases (89%) on DSA. The origin of the Seg IV arterial branch was identified
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on both CTA and DSA in 32 patients, description of the parent vessel was identi
cal in all 32 cases (100%). In 1 case (3%) of CTA and in 4 cases (11%) of DSA
the Seg IV artery origin could not be unequivocally determined.
Conclusion: CTA is a powerful non-invasive tool for the evaluation of the hepatic
vasculature, the accuracy of which compares favorably with catheter-based he
patic angiography. We recommend CTA as the initial evaluation modality prior to
live donor right hepatectomy. DSA should be reserved for cases of inadequate
visualization of the hepatic vasculature on CTA (e.g. timing mismatch, low cardi
acoutput).

8-0925 11:15

Presurgical virtual hepatectomy: A new application tool of multislice CT
P.M. Carrascosa', C.M. Capunay', P. Sisco', J. Costa', N. Perrone', A. Krisna",
D. Smith', J. Carrascosa"; 'Buenos AireslAR, 2Cleveland, OHIUS

Purpose: To determine the usefulness of presurgical virtual liver hepatectomy
with multislice CT, in correlation with surgery findings.
Materials and Methods: Between July 2001 and August 2002,25 patients with
primary or secondary liver tumors were evaluated with MSCT and then operated
on. MSCTs were performed with a multislice CT scanner (Mx8000; Philips Med
ical System). An arterial and a venous phases with slices of 2.5 mm width, 1.3 mm
reconstruction interval, pitch 0,875, kV: 120, mAs were performed. Once acquired
images were sent to a workstation where, with the help of the surgeons, the 3D
volumes of each lesion, of the total liver and of the segments to be resected were
calculated, Statistical analysis: Spearman Rank order correlation was performed
to compare the results of the resected liver volume between MSCT and surgery.
Results: Virtual Liver segmentation allowed to perform the surgery in 100% of
the patients in one time and there were no complications in the 18 patients eval
uated, Spearman Rank order correlation for resected liver volume was 0.80 (Cl
0,54-0.93). P value < 0,0001.
Conclusion: Presurgical liver hepatectomy is a new application tool of MSCT, It
is very useful in the moment of deciding the surgical technique for each patient
and this information allowed the surgeons to know if the remnant liver was enough
for the patients to avoid a post-surgical liver insufficiency,

8-0926 11:24

Complications of orthotopic liver transplantation: Comprehensive
evaluation with MR Imaging, MR cholangiography and 3D contrast
enhanced MR angiography
p. Boraschi, R. Gigoni, M, Femia, M,C. Cossu, E. Neri, C, Bartolozzi,
F. Falaschi; PisailT

Purpose: To evaluate a comprehensive MR imaging protocol as noninvasive di
agnostic modality for simultaneous detection of parenchymal, biliary and vascu
lar complications after orthotopic liver transplantation.
Materials and Methods: Fitty-two liver transplant recipients suspected to have
complications (abnormal serum liver tests and/or various abnormalities at ultra
sound) underwent our standard MR protocol at 1,5T unit (Signa, GE Medical
Systems) using a phased array coil, Axial Tlw and T2w sequences were first
obtained. MR cholangiography (MRC) was performed through a breath-hold, thin
and thick-slab, single-shot T2w sequence in the coronal plane. MR angiography
(MRA) was obtained using a 3D coronal spoiled gradient-echo sequence, which
enabled acquisition of 32 partitions 2.0-2.5 mmthick. A fixed dose of 20 ml gado
benate dimeglumine (MultiHance, Bracco) was administered at 2 mils. Two ob
servers in conference reviewed source images and 3D reconstructions to
determine the presence of parenchymal, biliary, and vascular complications. MR
findings were correlated with surgery, endoscopic retrograde cholangiography
(ERC), biopsy, DSA and imaging follow-up.
Results: MR imaging revealed abnormal findings in 42 (81%) out of 52 patients,
including biliary complications (anastomotic and non-anastomotic strictures, lith
iasis) in thirty-one, vascular disease (hepatic artery stenosis and thrombosis) in
nine, and evidence of hepatic abscess and hematoma in two. ERC confirmed
findings of MRC in thirty cases, but suggested disease underestimation in three.
DSA confirmed 7 MRA findings, but suggested disease overestimation in two.
Conclusion: MR imaging combined with MRC and MRA can provide a compre
hensive assessment of parenchymal, biliary and vascular complications in most
recipients of liver transplantation.

8-0927 11:33

Biliary complications after liver transplantation: Diagnosis and
management with MR cholangiography
C.~, E. Alba, M. Cruz, J. Figueras, E. Andia, A. Sanchez, T. Serrano;
BarcelonaiES

Purpose: To evaluate the results of MR Cholangiography (MRCP) as the only
imaging procedure in the diagnosis and management of biliary complications
atter orthotopic liver transplantation (OlT).
Materials and Methods: The study population consisted of 55 consecutive pa
tients with clinical signs or abnormal liver function tests suspicious of biliary com
plication. MRCP was performed on a 1.5 T unit with a phased array coil. Breath-held
Single-shot Half-Fourier and multi thin-slice Single-shot Half-FourierT2-weight
ed images were obtained in axial and coronal planes. Biliary complications were
classified according to the imaging findings in four types:
1-Anastomotic stricture
2-lschemic cholangitis (non-anastomotic stricture)
3-Biliary stones or sludge
4-Donor-to-recipient common bile duct (CBO) disproportion
MRCP findings were correlated with histologic, surgical or direct cholangiogra
phy findings.
Results: Anastomotic stricture was diagnosed in 18 patients (31.4%) and ischemic
cholangitis in 8 (14.8%). In 23 patients (42.5%) MRCP disclosed biliary stones or
sludge but only eight of this cases (14.8%) had this complication as an isolated
finding. MRCP was normal in 13 patients (24%). In four cases (7.4%) donor-to
recipient CBO disproportion was observed. The overall diagnostic accuracy of
MRCP was 96.2% (52/54). There was a false negative finding in a case of CBO
and a false positive diagnosis of stenotic anastomosis in a patient with donor-to
recipient CBD disproportion. The PPV of MRCP for the diagnosis of biliary com
plication was 98.1%.
Conclusion: MRCP is a useful imaging procedure in the assessment of biliary
complications atter liver trasplantation. Direct cholangiography should be reserved
only for therapeutic procedures.

8-0928 11:42

The role of multislice CT angiography in the detection of arterial vascular
complications after liver transplantation
S. Ooratiotto, A. De Candia, M. Vergendo, F.Toso, G. Como, M. Bazzocchi;
UdinellT

Purpose: To investigate the diagnostic accuracy of the multi slice CT angiogra
phy in detection of arterial vascular complication atter liver transplantation.
Materials and Methods: 34 patients presenting clinical or sonographic findings
suggestive for hepatic arterial vascular complications were prospectively exami
nated by multi slice contrast-enhanced CT.CT was performed using a rnultidetec
tor scanner, atter iv injection of 2 ml/Kg of contrast material at 5 ml/sec with a
concentration of 400 mg/mL. Arterial phase images were acquired using Sure
Start® software (3-5.5-3-2). Post processing was performed using a commercial
ly available workstation with maximum intensity projection and volume rendering
reconstructions. CT examination was performed following a sonographic suspi
cion of arterial stenosis in 5 patients and a sonographic evidence of arterial throm
bosis in 8 patients. Multislice CT angiographic finding of hepatic arterial vascular
complications were confirmed by surgery or conventional angiography.
Results: Multislice CT angiography detected 1 severe stenosis and 2 mild to
moderate hepatic arterial stenosis; a complete thrombosis at the origin of donor
hepatic artery with collateral arterial circulation has been shown in 1 patient with
sonographic suspicion of arterial stenosis (low resistive index 0.33-0.42). Hepat
ic acute arterial thrombosis has been detected in 4 patients and hepatic chronic
arterial thrombosis in 3 patients. Mullislice CT angiography did not shown evi
dence of vascular complications in 23 patients.
Conclusion: Our early results indicate that multislice CT angiography with max
imum intensity projection and volume rendering is able to accurately show the
arterial anastomosis and the frequent and potentially lethal vascular complica
tions in transplant recipients.

8-0929 11:51

CT evaluation of lesions In liver segment IV in family donors after resection
of segments 11+11I of the left liver lobe
M. Michalak, R. Pacho, B. Pruszynski, M. Krawczyk; WarsawlPL

Purpose: To evaluate the outcome of the segment IV in the family donors.
Material and Methods: In each of 15 donors 3 CT examinations of the liver were
performed (before the surgery, and two control studies postoperatively). The vol-
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ume of segment IV was calculated using planimetric method. The ischemic le
sions in the segment IV were analyzed.
Results: In 13/15 cases a decrease of the segment IV volume in consequent
control examinations were found. The mean decrease was, respectively 38.6% in
the first and 59.3% in the second control study. Ischemic lesions were found in 14
of 15 cases. Moderate and significant lesions were found in 40% cases in the first
control examination and in 13.3% cases in the second control examination.
Discussion: Ischemic lesions are due to the ligation of the supplying hepatic
artery. The ligation of the branch of the left portal vein and left hepatic duct in
crease the atrophy additionally. The decrease of the volume of segment IV re
sults from its atrophy and the fact that during the partial resection of the liver the
cutting line is placed to the right from the left hepatic vein. Therefore not only
segments 11+111 are resected but also a part of the parenchyma of the segment IV.
Conclusion: A decrease of the segment IV in consequent control examinations
was found. The regeneration of the entire liver after the resection of segments
11+111 is caused by the regeneration of the right hepatic lobe only.

8-0931 10:39

3D dynamic MRI in breast malignancies: Review of 480 cases
G. Cerone, M. Di Pietro, M. Sabatini, D. Erriquez, E. Di Cesare, C. Masciocchi;
L'Aquilai/T

Purpose: To focus the main applications of dynamic 3D contrast enhanced MRI
in breast malignancies by retrospective review of 500 cases.
Materials and Methods: 480 cases of breast MRI, performed for different clini
cal queries and carried out on 1.5T unit by means of a standard protocol (3D
FSPGR dynamic sequence, 1 serie pre and 7 series post contrast medium i.v,
administration), were retrospectively reviewed. We have focused our attention on
cases of malignancies, newly diagnosed (52 cases) or previously present (89), to
evaluate the efficacy of MRI in early diagnosis and correct staging of breast can
cer in selected cases.
Results: 145 patients underwent MRI because of the mammographic finding of
serious suspicion of breast cancer (nodule or microcalcifications), 89 for the eval
uation of surgical scar, 28 because of the presence of dense breast, ultrasono
graphic dubious findings and familiar history of breast cancer. In 26/110 cases
MRI found a malignancy corresponding to mammographic evidence of rnicrocal
cifications; in 30/35 patients with mammo/ultrasonographic finding of nodule sus-

Parenchymal contrast medium enhancement in MR imaging of the breast:
Menstrual cycle dependency in healthy volunteers with oral contraceptive
use?
J. Welger, J. Lorenzen, B. Lisboa, G. Krupski, G.B. Adam; Hamburg/DE

Purpose: To evaluate changes of contrast medium enhancement in healthy vol
unteers with oral contraceptive treatment in MR imaging of the breast.
Materials and Methods: 16 healthy volunteers (age: 22-36, mean 28.2) without
breast disease were examined two times during one menstrual cycle (days 7-14
and days 21-2). All volunteers used oral contraceptives for more than 6 months
continuously. Examinations were performed with a 0.5 T magnet (dynamic 3D
gradient echo protocol with subtraction post-processing). We evaluated the number
of enhancing foci and the parenchymal contrast medium enhancement during
the different phases of the cycle by region of interest.
Results: Only a total of two 2 enhancing foci were found in 2 of 17 volunteers.
Time/signal intensity diagrams in these both cases were not suspicious « 80%
increase after the first minute of contrast medium injection, no wash-out phe
nomen). Contrast medium enhancement in cycle days 7-14 (mean enhancement:
0.12-0.26, minutes 1-8 p.i) was not significantly different (p: 0.2209, Wilcoxon
signed rank test) from cycle days 21-2 (mean: 0.13-0.32).
Conclusion: Menstrual cycle dependency of parenchymal contrast medium en
hancement seems to be of minor relevance for pre-menopausal women using
oral contraceptives.
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pect of malignancy, MRI confirmed the diagnosis: in 4 of these 30 cases MRI
allowed a better staging of disease, detecting a multifocal/multicentric condition.
Seven cases were breast cancers that were MR-only visible.
Conclusions: On the basis of our experience breast MRI represents a usefull
diagnostic tool, which should support mammography and ultrasonography in se
lected cases for the early diagnosis of breast cancer (recurrence on scar tissue,
dense breast) and for a more correct staging of local disease.

8-0932 10:48

The blooming effect: A new further sign of malignancy in MR
mammography
D.R. Fischer, P. Baltzer, M. Freesmeyer, C. Marx, A. Malich, S. Wurdinger,
W.A. Kaiser; JenaiDE

Purpose: To evaluate potential diagnostic relevance of blooming effect for suspi
cious breast lesions in MRM.
Materials and Methods: 1035 MRM-examinations, all following the same im
aging protocol (from 1994-2001) were retrospectively evaluated by 2 experienced
radiologists in consensus. 514 malignant and 279 benign lesions (all histological
ly proven) were evaluated. Using a 1.5 T Gyroscan ACS II-imager (Philips, Ger
many) and a double breast coil, 0.1 mmol/kgbw Magnevist (Schering, Germany)
were injected into an antecubital vein to obtain dynamic coronal and axial T1
weighted-FFE images every minute up to 7 minutes after injection. Blooming ef
fect describes progredient unsharpness of lesion borders initially sharply-shaped
and fast enhancing 7 minutes after bolus-injection.
Results: 324/514 (63.0%) malignant lesions and 41/279 (14.7%) benign lesions
revealed a positive blooming sign (sensitivity of 63.0%, specifity of 85.3%, accu
racy of 70.9%. PPV of blooming phenomenon was observed as 88.8%, NPV as
0.56%). Benign lesions showing a positive "blooming" sign were fibroadenomas
in 9.8%, papillomata in 26.8%, phylloides tumors in 4.9%, ADH in 2.4%, inflam
mation in 7.3% and radial scars in 7.3%.
Conclusion: Blooming effect is a highly important additional phenomenon which
should be taken into account when diagnosing MR mammographies for it in
creases the ability to discriminate uncertain breast lesions. However, this effect
can only be used as an additional item to well known other effects such as pla
teau, wash out and cancer corner.

8-0933 10:57

Dynamic whole breast MR mammography with VIBE for characterization of
enhancing breast lesions
K. Schelfout', P. Vanhoenacker', L. Van Hoe', E. Kersschot', P. t.eyman',
K. Heyvaert', G. Vandemaele"; jAa/sf/BE, 2Brussels/BE

Purpose: To assess the value of volume interpolated gradient echo (VIBE) im
aging in characterization of focal enhancing breast lesions.
Materials and Methods: 25 female patients were examined with MR mammog
raphy on a 1.5 T MR unit. A series of 9 coronal VIBE sequences (12 seconds
/sequence, TR 3,5 ms, TE 1,3 ms, matrix 256x256, FA 20, 64 partitions, slice
thickness 3,5 mm) were acquired during bolus injection of Gadolinium-DTPA. High
resolution fat suppressed gradient echo images were acquired once before and
twice after injection of gadolinium, following the acquisition of the VIBE series.
Peak enhancement rate (PER), time to peak enhancement rate (TIP) and max
imal absolute enhancement (MAE) were calculated and correlated with histolog
ic results. Receiver operating curves were generated for PER, TIP and MAE to
discriminate between malignant and benign lesions and to select optimal cut-off
values.
Results: 22 malignant and 21 benign lesions were detected. Area under the ROC
curve (AUC) was 0,844 (95%CI 0,701-0,936) for MAE, 0,893 (95% Cl 0.760
0,966) for PER and 0,581 (95% CI 0.421-0,730) for TIP. For a cut-off value of 24
signal intensity units per 12 seconds, PER reached sensitivity of 86.4% (95%CI
65,1-96,9) and specificity of 85,7% (95%CI 63,6-96,8). Difference for AUC be
tween PER and MAE did not reach statistical significance (p=O,314).
Conclusion: VIBE imaging is a useful adjunct to high resolution MR mammogra
phy for characterization of enhancing breast lesions. Specificity of 85,7% using
peak enhancement rate can be reached with a high time resolution and with full
breast coverage.
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Gadobenate dimeglumine (Gd-SOPTA) vs Gadopentate dimeglumine (Gd·
OTPA)for contrast enhanced magnetic resonance mammography (CE
MRM): Improvement in lesion detection
F. Pediconi, R. Occhiato, L. Scardella , D. Pepino, C. Catalano, R. Passariello ;
Rome/IT

Purpose: The purpose of this study was to compare CE-MRM with 0.1 mmollKg
Gd-BOPTA to CE·MRM with 0.1 mmol/Kg Gd-DTPA in breast lesions.
Materials and Methods: 20 consecutive patients with mammographic and sono
graphic suspected breast tumors underwent CE-MRM using a 3D FLASH T1-w
images acquired pre- and 1, 2, 3, 4, 5 min post-contrast . Gd-DTPA and Gd
BOPTA enhanced MRM were performed within 72 hours using a standard dose
of 0.1 mmol/Kg at a flow rate of 2 mils . Signal intensity and dynamic contrast
medium behaviour of the detected lesions were evaluated. Separate and com
bined assessment of unenhanced , enhanced and subtracted images was per
formed blindly by two readers. Sensitivity, specificity and diagnostic accuracy
were calculated for lesion detection . Histopathologic examination after surgical
excision was performed in all patients.
Results: One patient was excluded from the study due to motion artefac ts in
subtracted images. In the detection of mammary carcinomas , we obtained a spe
cificity of 75%, sensitivity of 100% and accuracy of 100% with Gd-BOPTA en
hanced MRM; a specific ity of 60%, sensitivity of 88% and accuracy of 90% with
Gd-DTPA enhanced MRM.Additionally, Gd-BOPTA enhanced MRM allowed de
tection of 3 multifocal (3/3) , 1 multicentr ic (1/1) , 2 bilateral tumors (3 /3) and 3
radial scars (3/3) . Gd-DTPA enhanced MRM detected 2 multifocal (2/3 ), 1 mult i
centric (1/1), 1 bilateral tumors (1/2) and 3 radial scars (3/3) .
Conclusion: Greater diagnostic accuracy for breast lesion detect ion and char
acterization is achievable with 0.1 mmol/Kg Gd-BOPTA as compared to Gd-DTPA.

8-0935 11:15

Improvement of the diagnostic value of breast MRI using automatic motion
correction
A.~, H.-J. Witlsack, M. Cohnen , L.w. Poll, U. Madder; DOsseldorf/DE

Purpose: Breast lesions can be distinctly characterized by gadolinium based
contrast enhanced MRI. However, analysis of both architectural features of the
enhanced regions and dynamics of contrast enhancement can be badly ham
pered by motion artefacts. To minimize this movement related artefacts we per
formed motion correction in 40 consecutive patients.
Materials and Methods: We used an automat ic motion correction algor ithm im
plemented in the software mammatool that minimizes the mean square differ
ence of the intensities between the first dynamic scan and the followingMR images.
The investigati ons were performed on a Siemens Magnetom Vision MR scanner
using a 3D gradient echo sequenc e (TR=8.1 ms, TE=4 ms, flip angle = 20°,
matrix=256x256, scan urne-so sec + 20 sec delay).We acquired 7 dynamic scans
resulting in a total scan time of 8 minutes. The calculation time of the motion
correction algorithm for all dynamic scans was about 10 minutes on a Pentium-III
833MHz personal computer with 768 MB RAM running WinNT 4.0.
Results: Image quality was signifi cantly improved in 19 of 40 (48%) examina
tions after motion correction. Relevant diagnosti c informat ion was added in 7
cases (18%). One investigation could not be evaluated due to severe motion
artefact but was correctly analyzed after perfoming the motion correction as proved
by a control examination and histology. In 21 examinations without relevant mo
tion artefact the correction algor ithm did not show any improvement.
Conclusion: The correction algorithm implemented in the software mammatool
reduced automal ically motion related artefact and improved accuracy and effi
ciency of lesion detection and characterization in dynamic breast MRI.

8-0936 11:24

Positive predictive value of malignancy in solely MR imaging detected
breast lesions. Does les ion scoring facilitate biopsy decision?
K.C. Siegmann '. C. Gorriz ' ,T. Xydeas ' , A. Wersebe ' , M. Mueller-Sch impfle",
U. Krainick' , K. Sotlar ' , CD. Claussen' ; ' Til bingen/DE, 2Frankfurt a. Main/DE

Purpose: To evaluate the positive predictive value of malignancy in solely MRI
detected suspicious breast lesions in regard to an assigned score system to
determine lesions which need MR guided intervention and histologic work-up .
Materials and Methods: We performed 26 MRI guided 14-Gauge core needle
biopsies (BARD, Karlsruhe, Germany) and 153 pre-operative lesion iocalizations
either with an MR compatible coil (Cook, Danmark) or wire (Somatex, Berlin ,
Germany) in 150 patients (mean age 51 years) with exclusively MRI detected
breast lesions (mean size 12 mm) at 1.0 Tesla (n=168) or 0.2 Tesla (n=ll). The

diagnostic contrast enhanced dynamic breast MR imaging data (T l w FLASH 3D;
0.16 mmol Gd-DTPA)were prospectively evaluated according to a published scor
ing system (Gottinqen Score) which assesses lesion morphology (shape, rim,
enhancement pattern) and enhancement kinet ics (magnitude of initial enhance
ment, shape of signal intensity curve) into a 0 to 8 points scale. The results were
correlated with histology.
Results: Malignant histology was obtained 26.8% (48/179) of the lesions, benign
histology in 73.2% (13 1/179) . According to the score n=20/52154/42111 lesions
reached 3/415/6 /7 poin ts. The positive biopsy rate in these classes was
20117.3/18.5/47 .6/45.5 %. Lesions with a score of at least 6 points were signifi
cantly (p < 0.0001) more frequently malignant whereas lesions with a score of 3
to 5 points demonstrated no significant difference.
Conclusion: Solely MRI detected suspicous breast lesions are frequently malig
nant and need MRI guided intervention. The score system can separate lesions
with a high positive biopsy rate (6-8 points) which warrant an excisional biopsy
after MRI guided lesion localization rather than MRI-guided core biopsy.

8-0937 11:33

Pre-operative assessment of DCIS and minimally invasive ductal carcinoma
of the breast with high resolution contrast enhanced MR imaging
A. tfulhQlj, W. Buchberger,T. Frede, H. Zunterer, P. Obrist , M. Dunser.
H.-P. Kroll, M. Bernatho va; Innsb ruck/AT

Purpose: To evaluate the accuracy of contrast enhanced MR imaging in predict
ing the extent of tumor growth in patients with biopsy proven in-situ or minimally
invasive ductal breast carcinoma.
Materials and Methods: 26 patients with DCIS and 14 patients withTmic under
went pre-operative MR imaging after stereotactically guided core needle biopsy.
The MR imaging protocol included an axial fat saturated 3D GE sequence (TR:
10 ms, TE: 2 ms, 256x256 matr ix, slice thicknes s: 2 mm) which was acquired as
a baseline and after injection of 0.2 mllkg Gd DTPA, with a coronal dynamic 3D
FLASH sequence (TR: 8 rns,TE:4 ms, 128x256 matrix , slice thickness : 1.5 mm).
Post-processing included image subtraction , calculation of parameteric images
and calculation of contrast enhancement curves.
Results: MR imaging correctly predicted the involvement of more than one breast
quadrant in 11/11 cases (mammography: 5/t 1) and showed c1 inically/mammo
graph ically occult contralateral cancer in two patients. MR was false negative in
two cases and false positive in three cases .The enhancement pattern was nod
ular in 12 lesions, segmental in 15 lesions and linear-dendritic in 8 tumors. The
shape (p < 0.01) and slope (p < 0.05) of the contrast enhancement curves corre
lated with histological grading.
Conclusion: Contrast enhanced MR imaging appears to be a promising method
for pre-operative staging of in-si tu or minimally invasive ductal breast cancer.

8-0938 11:42

MR features of invasive lobular breast cancers determined on a data-pool of
1035 breast MRI examinations
C. MMlI, K. Alkenbrech er, A. Malich , M. Freesmeyer, D.R. Fischer,
S. Wurdinger, W.A. Kaiser ; Jena/DE

Purpose: Todescrib e typical features of invasive lobular breast cancers (ILC) in
MR mammography in order to avoid false negative MR interpretation .
Materials and Methods: From 1994 to 2001 1035 patients underwent MR mam
mography (MRM) for diagnost ic purpo ses having a suspicious finding in mam
mography/ultrasound. Using a 1.5 T Gyroscan ACS II-imager (Philips, Germany )
and a double breast coil , 0.1 mmollkgbw Magnevist (Schering, Germany ) were
injected into an antecubital vein to obtain dynamic coronal and axial T11T2 weight
ed FFE-images every minute up to 7 minutes after injection . 793 out of the 819
visible lesions were histologically proven and revealed an ILC in 115 cases. Ex
clusively singular lesions, detected prior to treatment were included in the study
(therefore 7 lesions excluded ). Imaging features of 108 cases (53 pure ILC and
55 mixed ILC) were analysed retrospectively by 2 experienced radiologists in
consensus accord ing to 18 predef ined morphological and dynam ic features.
Results: Sensitivity of MRM was 108/115 (93.9%) regarding ILC. Here are some
of the described features: circums cribed lesions without sharp-shaped border
lines : 98/108 (91%), reticula r morphology: 10/108 (g%), inhomogeneous centrip
etal contrast enhancement: 77/108 (71%), plateau or washout: 321108 (30%) and
66/108 (61%), respect ively, hook sign: 42/108 (39%), blooming: 61/108 (56%),
dark in T2: 88/108 (81%) and other. There were no statist ically significant mor
pholog ical differences between pure and mixed LC.
Conclusion: MRM offers suitable features to reach ILC sensit ive. Well known
problems in detection of ILC in mammography (such as size and low contrast)
seem to be without importance in MRM.
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Breast MRI for local staging of breast cancer In difficult cases
B.~' , P. Valdes ' , M. Acebal ' , P. Sanchez' , P. Garcia Herrera' ;
'Malaga/ES.2Marbella/ES

8-0940 10:30

Colorectal stenting in the management of colonic obstruction due to
ovarian carcinoma
VA Qudd alwar. J.K . Hussey; Aberdeen/UK

8-0941 10:39

Percutaneous radiological gastrostomy (PRG) In patients with neurologic
diseases:Technical success, complications and outcome
M.~, A. Keeling, S. Lyon, M.J. Lee ; Dublin/IE

Purpose: To evaluate the efficacy of PAG placement in patients with neurologic
dise ases.
Methods and Materials: We retrospectively rev iewed 118 patients (M: F; 71:47,
age range 15-91. mean age 57) with a variety of neurologic disorders including
CVA (n: 44); MND (n:40); others (n:34). A standard technique was used, with a

Purpose: Patients with ovarian carcinoma occa sionally present with colorectal
obstruction.We present a retrospective study of our experience of colorectal stent
ing in the management of these patients.
Materials and Methods: 10 patients with ovarian carcinoma presenting with color
ectal obstruction were referred for colorectal sten t placement. All procedures were
performed in the interventional rad iology su ite under f1uorscopic guidance_
Results: Techn ical success was achieved in 8/10 (80%). Two patients required
two attempts at stenting. 6 patients had a nitinol stent inserted and 2 pat ients had
a wallstent placed. Meantime to death follow ing stent placement was 39 .2 days
(range 8 - 80 days ).
Conclusions: Patients with ovarian carcinoma causing coloractal obstruction are
diff icult to manage. Studies have shown that these patients have a poor propno
sis.They may have multilevel obstruction and may also have ureteric obstruction.
Surg ery in these patients is complex and difficult. Many of these patients have a
limted life expectancy and stenting offers a nonoperative means of relief. It also
forgoes the need for the patient to learn colostomy management in the months
before death . We believe that colorectal stent ing is an option to consider in the
pall iation of pati ents with ovarian carcinoma pre sent ing with colorectal obstruc
tion .

8-0942 10:48

Image-guided omental biopsy in patients with known or unknown primary
tumors: Wh ich parameters may affect yield?
C. Del Frate' , M. Harisinghani2• R.S. Arellano' , D.A . Gervais' . P.E Hahn' .
P.R. Mueller' ; 'Udine/IT, 2Bos/on, MAlUS

Purpose: To assess the role of irnaqe-quided omental core biopsy in patients
with known or unknown primary, presenting with CT-findings of omental disease.
Materials and Methods: In a four-year peri od , thirty-two patients with CT-find·
ings of omental disease, underwent omental biopsy. Seventeen patients had no
history of previous carcinoma, while 15 had history of mal ignancy.Thirty-fou r, 19
CT-guided and 15 us-cutoec, FNA and core biopsies were performed with 22
gauge and 18-gauge needle respectively.
Results: In t4/17 pat ients (82.35%) with no history of prior malignancy omental
biopsy was diagnostic, showing the pres ence of malignant cells in 13 and luber
culo sis in 1 patient. In 3/17 pat ients ( t 7.65%) without prior malignancy, four biop
sies were false -negative (3 US-guided and 1 CT-guided); in all cases omental
thickness was less than 2 em and appeared nodular. In 15/15 pat ients (tOO%)
with history of previous tumor, biopsy was diagnostic, confirming in 12 cases
recurrence of the primary tum or, diagnosing new primary in 2 patients and post
surgical fibrosis in 1 patient. In only one case (US-gUidance, 18-gauge) the mao
terial obtained was considered non-sufficient for final diagnosis, even though
suspicious for malignant cells, and biopsy was repeated after few months. No
complications of biopsy occurred.
Conclusion: Image-gUided peritoneal core biopsy is a simple and safe tech ·
nique , in assessing the recurrence in patients with history of primary malignancy
and for providing site-specific diagnoses in patients with CT findings of omental
disease and unknown primary. Diagnostic yield may be reduced if omenta l thick
ness is less than 2 cms and with nodular appearance.

combination ofT-fastener gastropexy (performed in 56 of 118 patients) and place 
ment of either a 14-18 French gastrostomy tube or button gastrostomy catheter.
Technical success, complications and outcome were recorded. Complications
were classified as major (requiring intervention) or mino r. Follow-up was availa
ble in all patients (mean 10 months).
Results: Technical success rate was 97.5 % (3 failed procedures with subse
quent surgical gastrostomy).Two techn ical complications were encountered, with
one tube placed intraperitoneally (removed without feeding). and one patient who
required CT guidance for PRG placement. One death occurred due to maovert
ent placement of the tube with in the peritoneal cavity with result ing per iton itis
afte r feeding. Eight minor complications occurred inclUding perituballeaks in 2,
surgical site seps is in 4, and haemorrhage and shoulder pain in one case each .
Twenty two of 118 (19%) patients with successful PRG placement had failed
endoscopic gastrostomy attempts. On follow-up 37/118 (31 %) tubes were re
placed because of tube blockage or dislodgements.
Conclusion: The provision of enteral nutrition to this group of patients can be
technically challenging because of lack of patient cooperation. increased risk of
aspiration and often a high lying gastric position. PRG has a high success rate in
this patient group, but is associated With significant long term tube related prob
lems (31% repeat procedures).

8-0943 10:57

Feasibility of serial liver biopsy with tru-cut to evaluate metastases treated
with experimental drugs
A. Hidalgo , A. Alonso, L. Marim6n . F. Aojo , J. Tabernero, J. 8aselga;
Barcelona/ES

Purpose: To evaluate the results and complications of serial CT-gu ided biopsies
in pat ients with liver metastases treated with experimental drugs.
Materials and Methods: 23 patients with liver metastasis from different origins
were enrolled in 3 different protocols to evaluate the response to two new biolog
ic drugs: a farnesyltransferase (FT) inhibitor, which blocks a crucial enzyme in
the Aas pathway, and a tyrosine kinase inhibitor of the EGFR. Ser ialtru-cut CT
guided biopsies with a 18G needle were performed at 4 scheduled time -points
during treatment: baseline, day one (+2- and - s-nour) and day two. We obta ined
2 to 4 cyl inders both from tumor and no rmal liver parenchyma on each sampling .
The target lesions measured 2-8 em of diameter. 8 iochemical determinat ion of
FT activity and different inmunohystochemistry sta inings (pEGRF, pMAPK, p27,
Ki67, apoptosis) of the signal transduction pathway were determined in each
tissue sample. All these biopsies were performed in an outpatient bas is.
Results: We obtained 271 biopsies from 23 different patients. All the scheduled
tissue studies could be performed with the amount of tissue obtained. In all but
three patients the complete serial biopsies schedule was performed. Three pa-
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Purpose: To dete rmine the role of brea st MRI for evaluating the true extent of the
breast tumor. paying particular attention to mult icentricity and bilaterality. espe
cially in difficult cases.
Materials and Methods: From December 1999 to January 2002, 120 women
with breast carcinoma diagnosed by mammography, US. and /or biopsy under
went cont rast -enhanced MR imaging. Apart from the cancer, they all had at least
one other lesion in the ipsi- or contralateral breast wh ich was mammographically
indeterminate or difficult to manage with conv entional methods. MRI was per
formed with a Signa Echo-Speed 1.5 T (GE) , using a double breast coil. First.
both 2D T1-weighted and T2-weighted FSE images were performed. Then the
entire breast was scanned using a 3D FLASH sequence before the injection of
0.16 mmollkg of Gd-DPTA and seven times after , at 55 seconds intervals. The
lesions were analysed for size, shape, margin and pattern of contrast enhance
ment. Histological samples were also obtained in all cases.
Results: An overall diagnostic concordance of 90% between MRI findings and
local staging of the tumor was found . The sens itiv ity and the specificity of con
trast MA mammography in diagnosing the indeterminate multicentric lesions was
96% and 89% respectively. clearly superior to other radiological exam inations.
Conclusion: MAl of the breast is a highly precise method for the local staging of
breast cancer and it is an instrumental techn ique in dec iding treatment options in
mammographically indeterminate or diff icult cases .
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tients were excluded from the program due to minor complications after the first
biopsy: 1 pneumothorax, 1 subcapsular liver hema toma , and 1 hernobilia, None
of these patients needed hosp italization.
Conclusion: Serial liver biopsy with tru -cut is a safe and easy procedure. In our
ser ies , samples obta ined allowed evaluation of molecular changes that influence
the opt ima l dose , sequence and schedule of the new ant ineoplasic agents.

8-0944 11:06

Algorithm of radial diagnosis for pelvic combined gunshot injuries
V. Nikitin, V. Iro¥ill1 A. Tchekochikhin , O. Averk in; Moscow/RU

Purpose: Diagnosis of pelvic guns hot injuries (PGI) is one of the significant prob
lems of urgent surgery as the ir frequency approaches 9.2-9 .7%.
Methods and Materials: Complex analysis of case records was performed in
188 PGI casualties. The following radial methods were used: digital radiography,
ultrasonic investigation of high resolution with color doppler mapping and spiral
comput ed tomography (SCT) with bolus amplifi cation . Fragmentation injuries pre
vailed (48.2%) compared with bullet wounds (35.2%) ; mine-explosive trauma
constituted 16.6%.
Results: Injur ies of pelvic bones and urinary bladder were revealed in 69 and
13.9% of the cases respectively. Cyst ic injuries (CI) had combined character:
penetratin g into abdominal cavity (60.2%), comb ined with large (20.4%) and small
intestine (32.0%) inj uries. Prostate and urethra were affected in 21.1%, ureter in
1.2%. main vessels and nerves in 3.4%. Tho racoabdominal wounds comb ined
with CI were in 9.4%.
On admission 62.0% of the patients had shock status of different degree that
minimized the volume of special urolog ic investigations.That's why about 22% of
CI and 98% of ureter lower third were reveale d intraopera tively or in postopera
tive per iod .The most serious CI complication is peritonitis (39.2%) .
Conclusions: The following invest igation algorithm was developed : to begin with
survey roentg enography optimal for detectio n of bone fractures, shell pres ence,
periton itis signs. Next step is SCT. If patient critical state prevents CT perform
ance it is reasonabl e to conduct US and special urologic radiopaque investiga
tions in pre operative peri od.

8-0945 11:15

Radiological f indings in Boerhaave's syndrome
N.A.~, O.S. Spr inger,TA Bley, O. Schaf er. C. Altehoefer,
A. Fuertwangler, M. Langer ; Fre/burg/DE

Purpose: To define the role of chest radiography, esophagogram and computed
tomog raphy in pat ients with Boerhaave's syndrome.
Material and Methods: Computed tomography in 14 patients (11 male, 3 female,
mean age: 60 years , median = 66 years , age range: 36·78 years) with spontane
ous esophageal perforation were retrospectively reviewed and compared with
esophagograms (n=11) and chest radiography (n=14).
Results: Chest radiography revealed pleural eff usion in 9/14 and infiltrates in
9/14 pat ients . Pneumothorax and pneumopericard ium were observed in two pa
tients each. A pneumomediastinum was seen in three patients. Two chest radio 
graphs were normal. Esophagogram perfo rmed in 11 patients dem onstrated
contras t med ia extravasation at sup radiaph ragma tic level in 7 patients indicating
esophag eal perf orat ion with esoph ago-pl eural fistula. A submucosal contra st
media depot represen ting a conta ined perfo ration was detected in 4 case s. CT
demon strated periesophageal ai r co llections indica ting eso-phageal perforation
in all pat ients. Pleural effusion wa s seen in 11/14 and infiltrates in 8/14 patients .
Contrast media extravas ation was observed in 7/14 patients , whereas a th icken
ing of the esophageal wall was depicted in 11/14 patients. Unenhanced CT-scans
revea led 4 intramural hematom a. Periaortal air tracks (n=7), pneumothoraces
(n=3), pneumom edia stinum (n=6) and med iastinal flu id colle ction s (n=7) were
depi cted in CT.
Conclusion: By demonstrating periesophageal air collections computed tomog 
raphy indicates esoph ageal perforat ion in all patients with Boerhaave's syndrom e.
Computed tomography reveals the decisive crit eria for diagnosing Boerhaave's
syndrome and should therefore be perform ed in the diagno stic wor k-up of these
patients.

8-0946 11:24

Mesenteric injuries after blunt trauma: Is there a role for CT evaluation?
M. Scaglione, E. De Lutio, A. Dieltrich , N. Gagliardi, F. Flagiello, P. Lombardo,
R. Grass i; Naples/IT

Purpose: To determine the value of contrast-enhanced computed tomography
(CT) in the management of mesenteric injuries after blunt trauma.

Methods and Materials: 1,619 consecutive abdominal CT examinations were
performed. Findings at CT were evaluated before patients were classified as hav
ing grade 1 or grade 2 lesions or none . Grade 1 included minor inju ries : me
senter ic haziness, confin ed fluid , and/o r small hem atomas « 30 mm) within the
mesenteric folds and abdom inal injuries; grade 2 was appropriate to evidence of
major injuries: moderate to large hematomas (> 30 mm), act ive bleeding , hemo
peritoneum.
Results: At CT: 161 (9.9%) of 1,619 pat ient s were classified as having grade 1
and 25 (1.5%) of 1,619 pat ients as hav ing grad e 2 injuries. Of the 161 (77 .6%)
pat ients with grade 1 injuries. 125 were managed conservatively, while 36 (22.4%)
underwent surgery. Of the 25 (84%) pat ients with grade 2 injuries, 21 were treat
ed surg ically and 1 (4%) patient was foll owed med icall y. Three (12%) of the 25
patients underwent lapa rotomy after 24 h close clinical observation and mon itor
ing. Initial CT findings in 1,433 (88%) of the 1,619 patients were negative for
mesenteric injuries, and in 1,430 of these cases no delayed mesent eric hemor
rhage was observed.
Conclusion: Persistent, active extravasation of contrast material, in isolat ion or
associated with further abdominal les ions , is a sign of a high likelihood of Injury
requiring urgent laparotomy. Haz iness , isolated confined clotted mesenter ic he
morrhage, and small hematomas with in the mesentery are nonsp ecif ic find ings .
Close clin ical observation, mon ito ring , and surgical expertise are mandatory for
appropriate management.

8-0947 11:33

CT findings of small bowel (58) perforation
V. Maniatis, E. Vardak i, D. fuOOQQy, A. Roussakis, R. Efth imiadou, A. Loris ,
J . Pappas, J . Andreou; Athen s/GR

Purpose: To evaluate the CT find ings of small bowel (SB) perforation in order to
help corr ect pre-operative diag nosis.
Method and Materials: During a 5-yea r period, 23 patients (age range 20-85, 11
men and 12 women ) with proven SB perforation underwent CT prior to surgery.
We retro spectively reviewed these CT scans to evaluate the ima ging findings.
CT diagnosis was based on (a) direct findings: extralum inal air or gastrografin
and (b) indirect findings such as a bowel wall-related phlegmon surrounding a
rad iopaque fore ign body or an absces s with flu id in the mesentery.
Results: The re were 19 true -positive and 4 false-negative results. CT diagnosis
was based on direct findings in 13 case s (68%) and on indi rect finding s in 6
cases (32%). Free intraabdominal air was seen in 13 cases and esca pe of gas
trograf in in 2 cases. Other usual findings were bowel-wall thicken ing (15), ascites
(13), inflammatory mass or absc ess (9) , infi ltration of mesenteric fat (8). Ca uses
of SB perforation were: Crohn 's disease (8), trauma (7), foreign body (4), neo
plasm (2), ischemia (1), unknown (1).
Conclusion: SB perforation is a surgical emergency condition that can be diag
nosed by CT rapidly and with high sensitivity.

8-0948 11:42

Prospective evaluation of normal appendiceal diameter on CT
M.A. .6..rn'!ill' , S. Tarnburrlni -" , C.D. Furtado ' , D. Nanig ian ' , C.B. Sirlin ' ,
G. Casola ' ; 'San Diego, GAlUS, 2Gantanzaro/IT

Purpose: Based on data from the ultrasound literature, appendic eal diam eter
> 6 mm is currently used as a cri terion for the CT diagnos is of acute appendicitis.
The purpose of the present study was to establ ish the normal range and upper
size limit of the appendix on CT.
Methods and Materials: Abdominopelvic CT was performed in 500 consecutive
outpatients (269 male , 231 female) with no acute abdominal symptoms and no
history of disease likely to affect the appendix. Average age was 54.2 years (range
19 to 88 years). The largest cross sectional appendiceal diameter (outer wall to
outer wall ) was measured on a PACS station .
Results: Of 500 patients imag ed, 105 (21%) had prior app endecto my. In the
remaining 395 , the appendix was visu alized in 82% (324/395) .The appendiceal
diameter ranged from 3.8 to 10 mm with a mean of 5.8 mm, med ian of 5.3, and
stand ard deviation of 1.4 mm. The appendix was less than or equal to 5 mm in
51% of patients,S to 6 mm in 20%,6 to 7 mm in 13%, 7 to 8 mm in 9%, and
greate r than 8 mm in 7%. Ther e was no significa nt correlat ion of diameter with
age or sex of the pat ient.
Conclusion: The normal appendix measures up to 10 mm in diameter on CT
and measures over 6 mm in 29% of pat ients. The use of 6 mm as the upper limit
of normal may lead to false posit ive stud ies , particularly in the absence of addi·
tional signs of inflammation.
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8-0949 11:51

Imaging acute appendicitis: Diagnostic value of non-enhanced CT
S. Tamburrini"', C.D. Furtado", MA Brown', C.B. Sirlin', G. Casola';
'Catanzaro/IT, 2San Diego, CAiUS

Purpose: The optimal CT technique for evaluating patients with suspected acute
appendicitis remains controversial. The present study aims to 1) determine how
often non-enhanced CT (NECT) allows for confident diagnosis and 2) determine
the accuracy of NECT when findings are definitive.
Methods and Materials: From 1998 to 2002, 546 patients (225 male and 321
female) underwent NECT for suspected acute appendicitis. Patients were aged 3
to 86 years (mean 38.3 years). In patients with definitive initial NECT, results
were compared to clinical, surgical, and histological follow-up to determine diag
nostic accuracy. In patients with indeterminate NECT, results of repeat CT with
contrast (intravenous, oral andlor rectal) were reviewed to determine how often a
definitive study was ultimately achieved.
Results: NECT was definitive in 368/546 (67%) patients and indeterminate in
178/546 (33%) patients. In the 368 NECT exams that were considered definitive,
sensitivity, specificity, positive predictive value and negative predictive value were
93%. 95%, 86% and 98% respectively for the detection of acute appendicitis. Of
178 indeterminate studies, 149 were repeated with contrast, most commonly in
travenous (n = 89) or oral and intravenous combined (n = 44). After repeat CT
with contrast, 138/149 (93%) studies were definitive and 11 remained indetermi
nate.
Conclusion: NECT is definitive with high accuracy in 67% of patients evaluated
for acute appendicitis. In these patients, NECT can decrease time to diagnosis,
patient discomfort, and morbidity related to contrast adminstration. In patients
with indeterminate NECT, repeat CT with contrast can lead to a definitive study in
93% of cases.

8-0951 10:39

Influence of low molecular weight heparin (LMWH) on potential
haemorrhagic complications in interventional radiology
M.C. Hurley, E. Mohamed, S. Lyon, M.J. Lee; Dublin/IE

Purpose: To examine the risk of haemorrhagic complications after interventional
radiology procedures in patients on LMWH.
Materials and Methods: 464 (261 Males, 203 Females; mean age 61.25) con
secutive patients referred for interventional radiological procedures were enrolled.
Of the 464 patients, 151 had venous puncture, 184 had arterial puncture, 46 had
biopsies and 83 had other procedures. In our study no specific instruction was
given to clinicians with regards to stopping LMWH.
Results: Of the 464 patients, 82 patients were on LMWH. All 82 patients had a
normal coaqulation profile. Nine of 82 patients did not have their LMWH dose
withheld on the day of the procedure. Complications related to bleeding occurred
in 10 of 464 patients. Of the 10 patients only one was on LMWH, this patient had
a small groin haematoma. The remaining 9 patients were not on LMWH, two had
haemothoraces after jugular line insertion, one had GI bleeding after biliary drain
removal, four had large groin haematomas, one of these patients was on heparin
and had an abnormal coagulation screen, one had transient haematuria and one
had perinephric haematoma after renal biopsy.
Conclusion: Preliminary data suggests that significant bleeding complications
are uncommon in patients on LMWH irrespective of whether it is stopped. The
study is ongoing.

8-0952 10:48

Alcohol sclerotherapy of cystic changes of the kidneys:Ten years
experience
D.Qdak; Zagreb/HR

Purpose: IVC filters are effective in preventing recurrent pulmonary embolism.
However, complications with permanent filters are described. We report our re
sults in 52 patients using retrievable filters.
Materials and Methods: Retrievable GOntherTulip (GT) filters were inserted in
52 patients (F: M=29:23, mean age: 59 years). Indications included: planned major
surgery with recent DVT or high PE risk (n=18); extensive i1io-femoralthrombus
(n=14); DVTwith anti-coagulant complications (n=7); anticoagulanttherapy con
traindicated (n=7); breakthrough PE despite anti-coagulant therapy (n=6). All
patients were followed up for immediate and long-term complications.
Results: Eighteen patients underwent attempted retrieval of their IVC filter, with
16 successful retrievals. In one patient the filter was left in-situ, due to extensive
thrombus within the filter. In the second patient the filter was adherent to the
caval wall and was unable to be removed. Mean length of implantation was 42.1
days (range 7-126). All retrieved filters were snared using the GT retrieval-set
and a right internal juqular vein approach. One complication occurred in the per
manent group, with a patient developing a PE within 12 hours of the procedure.
Complications in the retrieval group included: 1 pneumothorax; 1 thrombosis of
the insertion vein and 1 transient Horner's syndrome.
Conclusion: Insertion and retrieval of GT filters is safe and feasible. Although
our mean retrieval (42.1 days) is significantly longer than manufacturers' recom
mendation (ten days), our data suggest that the maximum implantation period
may be SUbstantially longer.
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8-0950 10:30

Retrievable GuntherTulip filter: Experience in 33 patients
O. Terhaar, M. Given, S. Lyon, F.P. McGrath, M.J. Lee; Dublin/IE

Room F2 Purpose: To evaluate the technical success of this interventional procedure, tech
nical and clinical success of long-term work on US-guided sclerotherapy of renal
cysts and complications of the procedure.
Materials and Methods: In a period from January 1991 to January 2001, alcohol
sclerotherapy of large renal cysts was performed in 10500 patients (male 6843,
mean age 53 years, female 3657, mean age 55 years). Basic indications includ
ed cystic changes larger than 5 em, compressing the excretory system of the
kidney or renal parenchyma, i.e. the surrounding tissue, and subcortical cysts.
Early and late complications during the procedure could be identified.
Results: The most common early complication was pain during the evacuation of
the cyst contents, that is during the application of a sclerosing agent. Nausea
was a very rare complication. In 38 patients the procedure had to be terminated
because of intense pain during the application of the sclerosing agent and in 57
cases the procedure could not procede to sclerotherapy due to blood in the cyst
content, resulting from cyst wall damage during catheter insertion. Of late com
plications pain was the most frequent one, although resolving spontaneously
during postprocedural hospital stay.Half-year and one-year follow-up revealed a
relapse in 81 patients, which accounts for 0.8% of all procedures.
Conclusion: US-guided alcohol sclerotherapy of renal cysts is a simple proce
dure, leading to the complete regression of a cystic lesion and is inexpensive
since only one set of material for sclerotherapy and a two-day hospital stay is all
that is required.

8-0953 10:57

Balloon catheter dilatation of benign ureteroenteric anastomotic strictures
vs placement of a catheter through the stoma of the ileal conduit
I.S. Kaskarelis, X.C. Orfanos, M.A. Kolios, S. Pitsoulis, E. Patsi, S. Tsolaki,
P. Patouras, P.N. Piperopoulos; Athens/GR

Purpose: To evaluate the long-term efficacy of multiple percutaneous balloon
dilatations of benign ureteroenteric anastomotic strictures vis retrograde place
ment of a catheter through the stoma of the ileal conduit.
Materials and Methods: 25 benign ureteroenteric anastomotic strictures in 21
patients were either treated by multiple balloon dilatations [Group A: 8 patients, 8
strictures, 2+-6>, mean age 64,2 (42-78)] or retrograde insertion of a nephrosto
my catheter, which then had to be changed regularly [Group B: 10 patients, 14
strictures, 1+-9>, mean age 62,1 (48-75)]. In three cases because of difficulties
to pass the stenosis only nephrostomy was inserted.
Results: In group A long-term follow-up was possible in five patients. The mean
time of patency of the stenosis was 33.2 months. The survival time of these pa
tients was the same, since all five died with good kidney function. In group B
long-term follow-up was possible in eight patients: 4 patients are still alive, 4 died



with good kidney function and two were lost to follow-up.The mean time of ureter
patency was 37.5 months.
Conclusion: Balloon dilatation of benign ureteroenteric anastomotic strictures is
technically successful in the majority of cases and long term results are fair in
comparison to a group were a catheter was left in place . However, regular chang
es of catheters through the ileal conduit give a sense of security, as much to the
patient as to the phys ician and is also well tolerated by the pat ient.

8-0954 11:06

Augmented reality visualization for CT guided interventions: Feasibility and
phantom evaluation
M. Das ', F. Sauer' , A. Khamene", S.K. Vogt' , C.T. Mamisch 3, S. Schaller".
R.M.M . Seibel', R. Kikinis' , U.J.~' ; 'Boston, MAlUS, ' Princeton, NJ/US,
"Mii lheim a.d. Ruhr/DE. 4ForchheimiDE

Purpose: To test the feasibility of augmented reality (AR) visualization of CT data
for guiding minimally invasive procedures.
Materials and Methods: A high-resolution multidetector-row CT (Siemens Sen
sation4) scan of a multimodality interventional 3D abdominal phantom was ac
quired with 1.25-mm thick sections. The phantom contains multiple simulated
liver lesions (hypodense on CT, hypoechoic on US). AR visua lization was provid
ed with a video-see-through head mounted display.Two miniature video cameras
serve as artificial eyes for the user. A third head mounted video camera is track 
ing optical markers attached to the phantom and a biopsy needle. In the aug
mented vide o view, the user pe rceives selected CT slices, a graphical
representation of the needle path with in the phantom and the trajectory towards
the lesion. Using this system, 15 attempts were pertormed to localize simulated
liver lesions with a 10 em coax ial biopsy needle.The pos ition of the needle was
subsequently verified by ultrasound.
Results: Average target lesion size was 1 em (range: 0.5-1.5 em). With the aid of
AR guidance the lesions were successfully localized with the first needle pass in
all cases (100%) . Average time per needle pass from the tiine of needle entry to
successful lesion localization was 8 sec.
Conclusion: AR guidance based on CT data for pertorming minimally invasive
procedures is feas ible , allows intuitive and accurate lesion localization in a 3D
phantom and increases accuracy and speed. Future work will be directed at the
clinical use of AR guidance.

8-0955 11:15

CT-guided biopsy: How many specimens need to be obtained?
M. JQs1', M. Gartenschliiger', T. Maie r' , O. Kotterer'. A. Wieschen3, G. Mall ' ,
P.E. Huppert' ; 'Darmstadt/DE. ' Frankfurt a. Main /DE , ' ROsselsheim/DE

Purpose: In CT-guided biopsy with coaxial side cutting needle systems, one pas
sage of the condu it allows for several samplings by slightly different angulation of
the system. What is the diagnostic yield of multiple specimens in comparison to
the first one obta ined?
Materials and Methods: Prospective study conducted from 1998-2001 with 615
biopsies obtained from 167 conse cut ive patients. Biopsy sites were lung in 64
patients, extrapulmonary thoracic locations in 14, abdomen and retroperitoneal
space in 63 and others in 26. It was attempted to collect 3-5 specimens from
each pati ent . Specimens were numbered chronologically. Complications occu red
in 26% (asymptomatic pneumothorax in 16% out of 167 patients ).
Results: Th ree or more biopsies were obtained in 141 patients . Fewer complica
tions occured among patients with 3 or more tissue samples. Histological verifi
cation of malignant tumor was possible from the first t issue specimen in 77.8% ,
from 1" + 2"' specimen in 78.1%, from 1" -3'" specimen in 78.5%, diagnostic yield
did not rise in patients with> 3 specimens.
Conclusion: In CT-guided biopsies with automated side cutting systems the di
agnostic yield of a second and third tissue specimen is marginal as compa red to
the first specimen. If the biopsy mater ial obtained with the first pass of the needle
cor responds macroscopically to sol id tissue, the diagnostic value of add itional
needle passes is low.

8-0956 11:24

Three-dimensional imaging of the spine using a standard vascular system:
Application to percutaneous vertebroplasty procedures
H. Deramo.nd' . F.G. Barral ", Y. Trousset", C. Riddell3, K. Benali "; 'Amiens/FR,
' SI. Etienne/FR , ' BuciFR

Purpose: A vascular c-arm is proposed to provide on a single device both ' CT
like" and fluoroscopy images. The aim of this study is to demonstrate the clinical

benefit of this 3D imaging technique during percutaneous vertebroplasty proce 
dures (PVP).
Material and Methods: Rotational acquisitions (200° at 1OO/sec.) were performed
on 2 cadavers at different times of a PVP using a vascular C-arm (GE Medical
Systems) .These acquisitions were pertormed on 2 segments of the spine (tho
rac ic, lumbo-sacral) with or without collimation and with two diff erent numbers of
views (84 or 134) .Three-dimensional reconstructions were obtained at 2 resolu
tions (0.4-mm3 or 0.8-mm 3 isotropic voxel). The 32 obtained volumes were then
visualized with the volume analysis soffware to allow for trontaVsagittal /coronal
and oblique reformatted slices as well as contrast adjustment. Two radiologists
used a 11 point Likert scale (O=unacceptable, 5=average, 10=excellent) to as
sess the quality (10) of key clinical information in the image in both planning
(bone structure, trajectory plane, entry point) and interventional (needle direction
and endpo int , cement distribution) modes.
Results : 3D images prov ided relevant clinical information for planning and inter
ventional phases (score z 7.5). Collimation allowed for better bone structure vis
ualizat ion (p < 0.05). During interventional phase , key information relative to needle
position , needle direction and cement distribution was evaluated as "good" (score ;0,

7).
Conclusion : 3D bone imaging on a vascu lar C-arm is feasible and can docu
ment in a precise way 3D anatomy, pos ition ing of the needle as well as the distri 
bution of cement into the vertebral body during PVP.

8-0957 11:33

MR-guided biopsies of unclear liver lesions In low field system:Technique
and results
S.~, D. Kiefl , N. Abolmaali, C. Herzog, K. Eichler, R. Straub, T.J. Vogl;
Frankfurt a. Main/DE

Purpose: To evaluate the safety and precision of liver tumor biopsies in an open
low field system using different sequence techniques.
Materials and Methods: In 46 patients (mean age 65.8 years) with unclear liver
tumors MR-guided biopsies were performed in a low field system (0.2 T, Magne
tom Open , Siemens) using two different sequences. For the mon itoring of the
procedure Tl -weighted FLASH sequences (TRfTE=1 00/9 ; 70°) in all patients and
addi tional a FISP-Rotated-Keyhole-sequence (TRfTE=18/8 ; 90°) were used . Af
ter pos itioning of the needle tip in the tumors 187 biopsy specimens were ac
quired with 16 G cutting needles (Somatex) during the interventional procedures.
The size of the biopsied lesions ranged from1 to 10 em.The visibility of the nee
dles and the prec ision of the biopsy procedure were evaluated.
Results: All interventional biopsies were pertormed without vascular or organ
injuries . Adequate spec imens for histological interpretation were Obtained in 40
cases (85%). In 2 patients (4%) the biopsy results were non -specific and in 5
patients (11%) the lesion were missed, due to a size less than 15 mm in diame
ter. The possibility of the free slice orientation facilitated the intervention proce
dures. The organs, tumors and vessels were easily determined. T1-weighted
FLASH images proved opt imal for conf irming needle-tip placement during the
biopsies or punctures. Mean intervention time was 8.3 min ±5 min.
Conclusion: MR-guided abdominal biops ies are safely and precisely pertormed
using T1-weighted FLASH-sequences with sufficient visualization of the lesions.

8-0958 11:42

Initial experience with a new MR-compatlble radiofrequency probe for
cooled tip ablation under open-field MRI
A.D.~', C.D. Becke r' , A. Roggan' , S. Terraz ', F.Terrier' ; 'Geneva/CH,
' Berlin/DE

Purpose: To evaluate the feasibility of cooled t ip radiofrequency (RF) ablation
under open- field MR guidance.
Materials and Methods: A new, MR- compatible pertused 17-G RF probe with a
3-cm active tip (Celon , Berlin, Germany) was adapted for use with the standard
Radionics system (Tyco Medical . Zur ich, Switzerland). Using the impedance-con 
trolled mode, RF energy was first deposited in an ex-vivo pig liver, in order to test
MR compatibil ity, artefacts and the macroscopic effect of the procedure at 0.23T
(Outlook, Philips Medical Systems). Next , three colorectal metastatic liver lesions
in one patient (two sessions) , an hepatocellular carcinoma and a colorectal me
tastasis in two other pat ients respectively, were treated using a 3D navigation
system for gu idance and standard parameters for RF ablation (65-90 n, 100-135
W, 15 min). All lesions presented a mean size under 2 em.
Results: Artefact size was adequate for needle visualization and placement us
ing breathhold T1-weighted GRE sequence (119/6, 80°). Macroscopic lesion size
ex vivo was 3 x 4 em. Following RF treatment of the patient, we observed disap-
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pearanee of the previously hyperintense signal of the metastases on T2W FSE
images (3000 /90 ,902) . No adverse effects were observed.
Conclusion: Initial data show that this new needle offers the possibility to per
form cooled-tip RF ablation under open-field MR guidance. Additional work is
needed to assess the diagnostic signs indicating tissue ablation.

Conclusion: Contrast-enhanced MDCT is a sensitive tool for the detection of
soft plaques in the coronary artery wall . Screening for non-calcified plaques will
identify more patients with signs of CAD that are missed in a calcium scor ing.

8-0961

8-0959 11:51

MR guided radiofrequency ablation of secondary hepatic neoplasms: Initial
experience
A.H. Mahn ken, J. Tacke, A. Buecker, E. Spimtrup, G.A. Krombach,
G.A. Krombach, R.W. Gunther; Aachen/DE

Purpose: To evaluate feasibility and efficacy of magnetic resonance (MR)-guid
ed radio frequency ablation (RFA) with a LeVeen electrode in secondary hepatic
malignancies.
Materials and Methods: 12 non-resectable hepatic metastases from colo-rectal
(n = 10), pancreatic (n = 1) and ovarian carcinoma (n = 1) in ten patients (4
female, 6 male, mean age 62.2 years) were treated by percutaneous radiofre
quency ablation .Tumor size averaged 3.1 (2 .0 - 4.0) em. For RFA a MR-compat
ible umbrella shaped LeVeen electrode with a diameter of 3.5 em in combination
with a 200W RF generator was used (Radiotherapeutics, Mountain View, CA ,
USA) . The interventions were performed using a 1.5T MR interventional whole
body scanner (ACS-NT, Philips Medical Systems, Best , The Netherlands) . In all
pat ients the RF electrode was placed under MR-gu idance using fast Tl and T2
weighted gradient echo sequences. RFA was perform ed by a standardized abla
tion protocol under general anesthesia. For follow -up i.v, contrast enhanced
multi slice spiral-CT was performed.
Results: In all patients correct placement of the RF electrode and RFA proce
dure were possible .The necrosis size ranged from 3.0 to 5.6 (mean 3.8) cm. Peri
intervent ional complications did not occur. The post-interventional follow-up
examinations revealed residual tumor in one patient , not suitable for further RFA
treatment. In the othe r patients residual tumor or tumor recurrence were not ob
served du ring follow-up.
Conclusion : MR guided RFA using a high-field interventional MR scanner is
techn ically feasible. RFA is a safe and effect ive procedure for minimally invasive
therapy of non-resectable liver neoplasms.
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8-0962 10:39

Non-invasive coronary angiography using 16-slice CT-scannertechnology
compared to invasive coronary angiography in detection of coronary heart
disease
M.H,K. Hoffmann', F. Brausewetter', H. Shi' , H. Gelman'. P Prather',
A,J. Aschoff', H.-J. Brambs ' ; ' Ulm/DE, 2Haifa/IL, 3Cleveland, OH/US

Background: Fast 16-slice spiral CT has the potential to deliver superior cardiac
visualization due to the combination of high temporal and spatial resolution . Cov
erage far beyond the proximal coronary branches is possible. We compared this
method against the current gold-standard of invasive coronary angiog raphy,
Methods: Thirty patients diagnosed with significant coronary arterial disease at
invasive heart catheterization procedures were entered into the study. They were
exam ined with a 16-slice multi-detector CT (MX aooo lOT, Philips Medical Sys
tems) . Raw data were reconstructed using cone-beam correction algorithms and
adaptive segmentation. Spatial resolut ion was almost isotrop ic (0.6 mm in-plane,
o.a mm z-axis resofution),Axial slice images were evaluated with 3D-past-process
ing tools on a workstation (MxView, Philips ). CTs were evaluated for signs of
significant CHD and then compared with coronary angiograms. In addit ion , im
age quality was compared to previous 4-sl ice acquisitions.
Results: Visualization of the coronary arteries improved compared to 4-slice
acquisition techniques. Temporal resolution was averaging 140 msec. Th is al
lowed imaging of the heart in late diastole with minimal motion arti facts. Sensitiv
ity and specificity in detection of significant GHD exceeded 90%.This compares
favorably to data previously published using 4-slice scanner technology (sensi
tivity 73%) and is associated with unsurpassed distal coverage.
Conclusion: The degradation of image quality due to coronary motion is strongly
reduced by adaptive segmentation techn iques. Using 3D-cone-correction with
high resolution 16-sl ice scanning offers the potential to reliably image the coro
nary tree up to its terminal branches.Th is may have major implications for clinical
routine offering fast and reliable non-invasive coronary imaging tools .
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8-0960 10:30

Multirow-detector computed tomography of the coronary arteries:
Assessment of non-calcified vessel-wall changes
K.~, C.R. Becker, A. Knez , B.J. Wintersperger, S. Sagmeister,
M.F. Reiser; Munich/DE

Purpose: To investigate the incidence of non-calcified plaques in a group of pa
tients with suspicion of coronary artery disease (CAD) and assess the predictive
value of these vessel wall changes for the detection of CAD at an earlier stage.
Materials and Methods: 200 patients with suspicion of CAD underwent native
and contrast-enhanced 4-detector-row CT (Siemens Volume Zoom , Germany)
(162 men , 38 women , 58±12 years , arterial hypertension 72%, hyperlipidemia
55%, smo kers 35%, diabetes 29%) .All examinations were reviewed for the pres
ence of soft tissue plaques with an attenuation of 10 -130 HU.The number, mean
attenuation, vessel segment location and volume of these plaques were record
ed. Addit ionally, in all patients, calcium scoring was performed using the non
contrast-enhanced data sets and the Agatston score and the volume score of
each patient was recorded.
Results: CT angiography was successful in 96% of the cases with an adequate
image qua lity. Coronary calcium was detected in 74% (148/200) of the patients
with a medium volume score of 263±312.ln 40% of these patients (59/148) , soft
plaques could be found. The mean calcium volume score in these patients with
soft-plaques was 200±181. Overall incidence of non-calcified plaques was 34%
(67/200). In 52 patients (26%), no calcium was detected. 15% of these patients
without calcifications showed non-calcified plaques (8/52) .
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8-0963 10:48

Coronary plaque morphology evaluation with multislice CT
P.M. Carrascosa', L. Padilla ' , C.M. Capufiay', J. Belardl', P.Johnson' ,
S. Chandra', J.C. Parodi', J. Carrascosa': 'Buenos Aires/AR,
2Cleveland, OH/US

Purpose: To determine the usefulness of multislice CT (MSCT) in the differenti
ation of coronary plaque morphology in comparison with intravascular ultrasound
(IVUS).
Methods: Eighteen patients with known coronary artery disease were evaluated
with MSCT and IVUS. Retrospective card iac acquisitions were performed with a
mullislice CT scanner (MxaOOO; Philips Medical System) with slices of 1 mm width;
0.6 mm reconstruction interval and 130 ml of non -ionic contrast was adm inis
tered with a power injector. During the acqu isition the patients' EGG were record
ed. If necessary. beta-blockers were administered to reduce the heart rate to
below 70 bpm. Four phases were performed, one in the peak of the R wave and
three diastolic phases in the 50, 75 and 87.5 of the R-R Interval. Images were
sent to a workstation and analyzed with multiplanar reconstructions. Images were
analyzed in both methods dividing each artery in segments of 10 mm length since
its origin up to they reach the diameter of 2 mm.The type of plaques was class i
fied as: Concentric (CP) or Eccentr ic (EP) .The 95% conf idence intervals for the
proportions were calculated by the exact binomial method.
Results: There were 27 true-positives, 34 true-negatives,6 false -negative and 12
false-positive f indings. The sens itivity of MSGT for the identification of EP was
81.80% (63.9 ,92.4), the specificity 73.9% (58.6,85.2) , the positive predictive
value 69.2% (58 .6, 85.2) and the negative predictive value85 % (69.5, 93.8) .
Conclusions: MSCT showed high sens itivity and specificity in the identif ication
of EP that is one of the important issues to be observed for vulnerable plaque 's
classification.



8-0964 10:57

Different reconstructions of ECG gated MDCT based on assessment of
coronary artery segments during heart cycle
L.Brandi' . D. Cristea' . H. Pump ' . L. Poll' . M. Das' . R. Kikin is' . R.M.M. Seibel ' .
T.C. Mamisch'; 'Mulhe ima.d. Ruhr/DE, ' Dusseldorf/DE, 3Boston, MAlUS

Purpose: The goal is to present the coronary arteries in relation with the func
tional parameters of the heart using different reconstructions of retrospective ECG
gated multislice CT. For each segment of coronary arteries we want to determine
the point of cardiac cycle in which it can be seen better.
Material and Methods: 23 pat ients were investigated with MDCT with a rotation
time of 500 ms, simultaneous acqu isition of 4x2.5 mm slices and recording of the
ECG trace . In each pat ient a volume data set of the heart was aquired with intra
venous injection of 100-120 ml of lopromide 300 injected at a flow rate of 3 mVsec.
Based on the ECG of the pat ient 10 times transaxial images of the coronary
arteries were retrospectively reconstructed by each 10% of RR interval. This data
was used for 3Dimage reconstruction, and the volume of each segment was as
sessed .
Results: During the atrial contraction we could measure the highest volume for
segments 1,2.5.13. During diastole we could measure the highest volume for
segments 1,2,3.4.6.11 .14.15. We could asses all segments 1-15 only in
reconstruction during diastole at 60%170% in 15 patients. By comparing the cor
onary artery volume we determined two peaks of high volume at 20%/30 % and
60%170%.
Conclusions: It was possible to obtain for each segment of the coronary arteries
a signific ant interval where it can be visualized in an optimal way.This indicates a
strong relation to 3D movement of the segmentsand the possibility of visualiza
tion with MDCT.

8-0965 11:06

Contrast bolus optimization in four row multi-detector CT angiography of
the coronary arteries
C. B@'.C.R. Becker'. C. Honq", A. Knez' . M.F. Reiser ' ; ' Munich/DE,
' St. Louis, MS/US

Purpose: The primary aim of the study was to determine the optimal iodine den
sity and injection rates for coronary CT angiography (CTA).The secondary objec
tive was to determine the presence. degree and sites of coronary artery disease.
Convent ional coronary angiography (CCA) served as the gold standard for com
parison .
Methods and Material: Sixty pat ients were randomly assigned to one of four
groups, which differed in regard to iodine concentration (Iomeprol 300 and 400.
AIlana . Konstanz. Germany) and injection rate (2.5 and 3.5 mVs). CTA was per
formed with a four row multi-detector CT scanner (Sensation 4, Siemens , Forch
heim, Germany). Measurements of signal intensities (in HU) In the left ventricle
and in 5 coronary arteries were obtained. Fifteen coronary segments per pat ient
were evaluated to local ize and determine the degree of steno ses.
Results: The combinat ion of the higher iodine concentration (400 mglm l) and
the faster inject ion rate (3.5 mVs) achieved the highest signal intensity values.
However, no signif icant difference was observed between the higher iodine con
centration at low flow and the lower iodine concentrat ion at high flow. Compared
to CCA , CTA established correct diagnoses in 86% of all cases. However, in 58%
the site and degree of stenoses were not in agreement with GGA. The higher
iodine concentration resulted in higher signal intensities than the lower concen
tration. at both injection rates .
Conclusion: Although CTA established correct diagnosis in the major ity of cases
the diagnostic findings were not very cons istent with CCA with regard to localiza 
tion and degree of stenoses.

8-0966 11:15

Phase-weighted sparse-view iterative reconstruction for cardiac CT
B. !2e....M.illl. P.M. Edic. S.K. Basu; Niskayuna, NY/US

Purpose: In previous work. we scanned a beating rabbit heart using a prototype
high-resolution VCT-scanner. We acquired a sinogram in one single 18s-rotation
spann ing 45 cardiac cycles. In order to make a reconstruction of a particular
phase of the cardiac cycle , only the projection data corresponding to that single
phase would be used. Only 45 views are available for each of the 46 phases , a
situation called sparse view sampling . A filtered backproje ction (FBP) reconstruc
tion using 45 views results in images with many streaks . The aim of this study is
to reduce these motion artifacts while maintaining high temporal resolut ion.
Materials and Methods: First. an FBP reconstruction using the entire dataset is
performed.This gives a blurred image with relatively few streaks but without any

temporal information. Second , iterative reconst ruct ion is performed . using the
FBP reconstruction as initial estimate . again using the entir e sinogram, but giv
ing the views corresponding to or near the appropriate phase a much higher
weight. By doing so, the phase information is largely preserved, yet allowing oth
er phases to contribute at locations in the imag e where not enough data is avail
able.
Results: Movies of the beating heart were obta ined using both methods and
compared.The new algorithm results in a dramatic improvement in image quality.
Motion artifacts are strongly reduced and the phase information is very well pre
served .
Conclusion: We have developed a new iterative algor ithm for sparse-v iew CT
data and we successfully applied the algorithm to a data set of a beating rabbit
heart .

8-0967 11:24

Contrast enhanced 16 slice coronary CT angiography compared to invasive
coronary angiography
J. Bremerich, J. Schwarz . C. Kaiser , M. Gutmann , P. Buser, G.M. Bongartz;
Basle/CH

Purpose: To compare coronary CT angiography (Coro-CT) with the goldstand
ard invasive coronary-angiography .
Materials and Methods: Thirty consecutive pat ients with suspected coronary
artery disease referred to our hosp ital for invasive coronary-angiography were
studied with Coro-CT as follows : A test bolus scan (20 ml Ultrav ist300 at 4 mils)
was performed to optimize bolus timing. Coro-CT was acquired on a 16 row rnul
tislice CT (Sensation 16. Siemens, Germany) with 16 x 0.75 ml collimation dur
ing inject ion of 100 ml Ultravist300 at 4 mils) . ECG was recorded during the scan
to allow for retrospective gating. Images were reconstructed at late diastole with
a thickness of 1 mm and an increment of 0.5 mm. Coronary artery system was
divided into 16 segments (1 Trunc, 5 LAD, 5 LCX. and 5 RCA). Which were com
pared to invasive coronary-angiography with respect to assessabi lity and pres
ence of relevant stenos is of > 50%.
Results: Most segments were assessable on Coro-CT and in >70% of assessa
ble segments Coro-CT matched with invasive coronary-angiography with respect
to significant stenoses of > 50%. Coro-CT was particularly helpful to assess the
coronary trunc and in patients with low pretest probability for significant coronary
artery disease.
Conclusion: Preliminary results of this ongoing study showed the high potential
to subst itute invasive coronary-angiography by non-invasive Coro-CT in selected
patients .

8-0968 11:33

Myocardial perfusion: Evaluation by multislice CT
PM. Carrascosa'. A. Meretta" C.M . Capuriay', L. Padilla'. S. Pohlman ' .
J . Belardi ' , J . Carrascosa' ; ' Buenos Aire slAR, ' Cleveland, OH/US

Purpose: To determine the usefulness of a perfusion CTsoftware in the evalua
tion of myocardial perfusion in comparison with nuclear medicine (NM).
Methods: Between October 2001 and February 2002 ,20 patients with suspect
ed lateral, septal or apical hypoperfusion were evaluated with multislice CT (MSCT)
and NM. MSCTwas performed with a CT scann er (Mx8000; Philips Medica l Sys
tems). Following the injection of 40 ml of iodinated contrast at 5 rnl/sec, a series
of 120 retrospective scans were obtained on a single anatomical location of 20 mm
length. Each study was reprocessed obtaining the perfusion peak enhancement,
the perfus ion and the total blood volume. A qualitat ive analysis was performed
and compared with nuclear medicine results . Statistical analysis: the 95% confi
dence interval s for the proportion were calculated by the exact binomial method.
Results: MSCT detected 16 pathologic segments whereas NM detected 20.There
were 12 segments that could not be evaluated due to software errors .There were
10 true-pos itive. 23 true-negative. 9 false-pos itive and 6 false-negative find ings.
Sensit ivity was 62.5% (35.9, 83.7) , Specificity 71.9% (53.0, 85 .6), Positive Pre
dicitve Value 52.6% (29.5, 74.8) and Negative Predictive Value 79 .3% (59.7, 91.3).
Conclusion: As the CT perfusion software only evaluated 20 mm length , some
regions of the myocard ial was not evaluated. These initial results showed low
values of sensit ivity and specificity, but more stud ies have to be done to validate
these results.
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Quantitative and qualitative assessment of the left ventricle volumes with
ECG-gated multlslice spiral CT: Value of different image reconstruction
algorithms in comparison to MRI
A.H. Mahnken' , E. Spuntrup ', M. Niathammer", A. Buecker', J. Boese ',
J.E. Wildberger" T. Flohr2

, A.M. Sinha' , R.W. Gunther' ; 'Aachen/DE,
2Forchheim/DE,3Heidelberg/DE

Purpose: To assess the value of different image reconstruction algorithms for
assessment of the left ventricular function using retrospectively ECG-gated MSCT
of the heart .
Methods and Materials: In fifteen patients MSCT and cine MRI of the heart
were performed. For MSCT data standard and multi-segmental image reconstruc
tion with improved temporal resolution were used. Standardized multiplanar refor
mats in the short axis and long axis views were reconstructed from MSCT data.
End-systolic and end-diastolic volume, stroke volume. ejection fraction and myo
cardial mass were calculated. Left ventricular wall motion was assessed qualita
tively.
Results: MSCT was in good agreement with MRI for quantification of the ven
tricular function . Compared to MRI the relative differences of the functional pa
rameters ranged from 0.74% to 2.09% for standard image reconstruction and
from 0.02% to 1.59% utilizing multi-segmental image reconstruction. There was
no statistically significant difference between both image reconstruction algo
rithms. For wall motion analysis standard image reconstruction showed a signif
icant difference to MRI with a correspondence in 83.75% of the 240 assessed
segments, while multi-segmental image reconstruction agreed with MRI in 92.5%
of the segments.
Conclusion: Multi-segmental image reconstruction shows a tendency to improve
the quantitative assessment of left ventricular function when compared to stand
ard image reconstruction. Multi-segmental image reconstruction allows for qual
itative wall motion analysis.

8-0970 10:30

Renal cell carcinoma: Correlation of CT findings with hlstomorphologic
subtypes
M. Vlychou , K. Gossios, K. Hastazer is, S. Stefanaki, N.E. Sravropoulos,
O. Kontogiannis; loannina/GR

Purpose: The aim of this study was to distinguish the histomorphologic subtypes
of renal cell tumors by CT.
Methods and Materials: We reviewed the CT findings of 23 patients with various
subtypes of renal cell tumors (10 clear cell , 4 granular cell , 3 papillary, 1 sarco
matold , and 5 collec ting duct). Unenhanced CT scans and in excretory phase
scans were obtained in all patients . Comparison of the patient age and sex, clin
ical presentation, and CT features as tumor size, degree and pattern of enhance
ment, calcification, tumor-spreading to perinephric area, venous invasion and
lymphadenopathy were included in the study.
Results: The age of the patients ranged from 49 to 82 years. Hematuria was a
persistent symptom in 20 patients. The size of the tumors ranged from 1.5 to
16 em. Clear cell carcinomas and sarcomatoid showed unhomogeneity and strong
er enhancement than the other subtypes. Transitional cell carcinomas of the reo
nal pelvis had common CT features with the papillaries (homogeneity, soft margins,
mild enhancement). Calcification was in 2 clear cell carcinomas and 1 collecting
duct. Perinephric or pararenal changes were noted in 3 clear cell carcinomas, 1
granular cell , 1 collecting duct.
Conclusion: This small series of renal cell carcinomas show the failure to find
reliable CT characteristics that would permit an accurate class ification. The ho
mogeneity of the tumor and its enhancement could be valuable parameters in the
diagnosis.
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High resolution multidetector-row computed tomography in the
preoperative assessment of patients with suspected renal cell carcinoma
F.Erni2li,C. Catalano, M. Danti, F. Pediconi, A. Napoli, M. Francone, P. Nardis,
R. Passariello; Rome/IT

Purpose: To evaluate the accuracy of MOCT in the preoperative assessment of
patients with renal cell carcinoma (RCC).
Material and Methods: Forty patients with suspected RCC underwent MOCT.
Unhenhanced (4 x 2.5 mm collimation, 5 mm thickness and 5 mm interval) and
enhanced (4 x 1 mm collimation, 1.25 thickness , 1 mm and 5 mm reconstruction
interval) acquisitions on arterial, parenchymal and urographic phase were per
formed . A real time interact ion approach with 3D data set was performed on a
dedicated workstat ion. Second set of reconstruction (5 mm images) were printed
on hard copies. The two sets of images were evaluated by two observers for
identification of lesions and size; infiltration of perivisceral fat/adrenal gland; re
nal vein and IVC invasion; presence of pseudocapsule; nodal involvement and
infiltration of adjacent organs. Imaging findings were compared with surgical spec
imens , following Robson criteria.
Results: Forty-two RCCs were identified in the forty patients ; two patients had
double lesions. A perfect agreement was achieved for high grade stages for both
one and five mm images. A pseudo-capsule was seen in 16 patients by using 1
mm MDCT, demonstrated at pathology in 15 cases. MOCT findings perfectly cor
relates with pathological specimens. All vascular anomalies were detected at
t-rnrn protocol , including one case of triple renal arteries and a case of bilateral
double renal arteries. not detected with 5 mm images.
Conclusion: High resolut ion MOCT provides excellent parenchymal and vascu
lar anatomic informations and is very accurate in the preoperative evaluation of
patients with RCC also allowing correct treatment planning.

8-0972 10:48

Analysis of postoperative tumor recurrence in renal cell carcinoma
E. Chae, J. Kim, K. Cho; Seoul/KR

Purpose: To establish reasonable imaging follow-up protocot , we analyzed the
postoperative recurrence pattern of renal cell carcinoma with regard to initial prog
nostic factors.
Materials and Methods: We retrospectively reviewed 382 patients who under
went complete resection for renal cell carcinoma between January 1989 and May
2001 .The modes of tumor recurrence were classified as distant metastasis, ab
dominal lymph node metastasis, and local recurrence in the surgical bed. We
assessed correlation between the pattern of tumor recurrence and various tumor
factors including initial tumor stage. tumor size, histologic subtype , and grade.
Results: Mean follow-up duration was 29.37 months and recurrence was diag
nosed In 46 patients. Hematogeneous metastasis was the most common mode
of recurrence .The incidence of tumor recurrence according to pathologic tumor
stage was 7% for stage T1, 17% for T2, 30% for T3a , 40% for T3b, and 50% for
stage T4 renal cell carcinoma. Relations with tumor diameter is same as follow
ing: 7% of tumors smaller than 4 em, 9% of 4-7 em, 18% of 7.1-10 em, and 43%
of tumors greater than 10 em.The incidence according to histologic subtype was
8.9,20,6.3,27,56, and 19% for clear cell , papillary, chromophobe, granular,
sarcomatoid, and mixed type. Recurrence was found in 3.3% of patients with
grade 1, 7.4% of grade 2,19% of grade 3, and in 24% of patients with grade 4.
Conclusion: We confirmed that the risk of postoperative tumor recurrence of
renal cell carcinoma depends on their initial tumor stage, size, histologic type,
and grade.

8-0973 10:57

Characterization of renal tumours with pulse Inversion harmonic imaging
by intermittent high mechanical index technique using a subjective score
and objective quantification: Preliminary results
E. Ql@g, M. Bertolotto, M. Monduzzi , R. Pozzi-Mucelli ; Triesfe/IT

Purpose: To evaluate whether pulse inversion harmonic imaging (PIHI) with Lev
ovist could reveal differential features in solid and cystic renal masses .
Methods and Materials: 26 renal masses in 26 patients were evaluated by PIHI
after Levovist injection by intermittent high mechanical index stimulation performed
every 10-15 seconds during arterial (20-60 seconds after injection) and late phase
(60-120 seconds) . Helical CT (HCT) (n=6) or histologic findings on surgical/biop 
sy specimens (n=20) were considered as reference procedures. Evaluation of
contrast enhancement intensity was performed by a subjective scoring system
(SSS; 0-3) on solid and cystic masses and by objective quant ification in solid
masses (significance p < 0.05).
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Results; 11 sol id renal cell carcinomas (RCCs) , 1 embryonal metanephric ade
noma (EMA), 7 ang iomyolipomas (AMLs; 6 typical and 1 atyp ical on conventional
US), 4 cystic RCCs and 3 complex inflammatory cysts we re identified . Solid RCCs
revealed higher (p < 0.05) contrast enhancement (SSS = 2.27 +1- 0.78; 700 +1
946 lineary units) than typical AMLs (SSS = 0.6 +1- 0.54; 6 +1-1 .5 lineary units)
during arterial phase, decreasing dur ing late phase. EMA and atypical AML re
vealed intense contrast enhancement during arterial phase (SSS=2; 28 and 12
Iineary units respectively), progressively decreasing during late phase (SSS=1 ;
8 and 7 lineary units respectively). Cystic RCCs and complex inflammatory cysts
revealed intense contrast enhancement on peripheral wall during arterial phase
(SSS =2.1 +/- 0.48) decreasing on late phase (SSS=1 .71 +1-0.48) .
Conclusions: PIHI may differentiate sol id RCC from typ ical AML, while differen
tial diagnosis in ben ign and malignant cystic renal masses remains difficult.

8-0974 11:06

A diagnostic challenge: Is differentiation of the renal papillary carcinoma
and renal cysts possible by means of quantitative parameters?
A.J. Ruppert-Kohlmayr' , M.M. Uggowitzer' , G.S.K. Ruppert' , T. Meissnitzer' ;
' GrazlAT,2Wildon/AT,3Leoben/AT

Purpose: Spiral-CT and multislice (MS )-CT enables a much better resolution of
kidney disorders.The purpose of our study was to search for specific quantitative
enhancement characteristics of morphologically similar lesions, hypovascular rena l
pap illary carcinoma and renal cysts, especially hyperdense cysts, with sp iral-CT.
Material and Methods: In a retrospective study 42 patients with histologically
ver ified 16 renal papillary carcinomas and 44 renal cysts (14 hyperdens and 30
simple cysts) were examined by Spiral-CT (coil. 5 mrn, pitch 1,5, RI 3 mm , 100 ml
Ultravist,4 ml/sec). Morpholog ic appearance and quantitat ive parameters were
evaluated. Corrected enhancement pattern (independent from cardiac output)
was calculated from measured attenuation values in different phases.
Results: Morphologically 13 of 16 RPC (81%) and all cysts (100%) were homog
enously hypodense in contrast phases. Unenhanced density values of RPC is
significantly higher (mean value (mv) : 38,6 HU ; range : 46,6 to 27,3) than in sim 
ple cysts (mv : 16,8 HU; range: 8,1 to 19,7) and not sign ificantly higher than in
hyperdense cysts (mv: 27 ,03 HU ; range : 21 to 40 ,3) . In the contrast phases abso
lute enhancement either in corticomedullary or in nephrographic phase of all
RPC was higher than 12 HU. Absolute enhancement of all simple and hyperdens
cysts were neither in corticomedullary nor in nephrograph ic phase higher than
12 HU.
Conclusion: Differentiation of ren al papillary carcinoma and simple and hyper
den se cysts is diff icult by only morphologic evaluation , but highly accurate by
evaluation of absolute contrast enhancement with spiral-CT.

8-0975 11:15

Visualization of adrenal masses with novel ultrasound techniques:Tissue
harmonic imaging, 3D ultrasound and SonoCT
R.Z . Siapa, W. Jakubowski, A.A. Kasperlik-laluska, A. Januszewicz,
A.M. Pajk , K.T. Szopinski, E. Roslonowska; Warsaw/PL

Purpose: To exami ne the abil ity of nove l ultrasound (US) techniques: tissue har
mon ic imaging (THI) , three-dimensional (3D) US and SonoCT, to visualize adre
nal masses.
Methods and Materials: Fifty-si x ad rena l masses in 51 patients. which were
visualized with CT imaging were evaluated with two-dimensional (20) US, THI
and 3D US and 44 adrenal mas ses with SonoCT. The examinations were per
formed on ded icated 3D systems: Voluson 530 , Sonoace 9900 and Voluson 730
(Kretztechnik AG) and with HOI 5000 system (ATL). The images and volumes
were evaluated by two independent readers and than consensus was established.
Results: THI improved contrast in 57% of cases and visualization of margins of
adrenal masses in 41% of cases. Three small left -sided adrenal masses were
primarily visualized only on 3D US with THI option. In 4% of cases the quality of
THI images was w orse (right sided adrenal masses in pat ients with fatty liver) .
Three-d imensional US improved evaluation of adrenal masses over 20 US in
46% of cases. SonoCT improved contrast in 57% of cases and improved del ine
ation of adrenal mass margins in 52% of ca ses.
Conclusion: Novel US techniques as THI , 3D and SonoCT improve the visuali
zat ion of adrenal masses.They improve visualization of complex anatomy, adre
nal mass margins and dimen sions. Appli cation of 3D US together with THI opt ion
improves capabilit ies of US in visualization of small left-sided adrenal masses.
SonoCT in contrast to THI improves visualization of right-sided adrenal masses
in patients with tatty liver.

8-0976 11:24

Pheochromocytomas on MR imaging - morphology and contrast
enhancement
B.~, T. Mang, K. EI-Rabadi, D. Latzke, B. Niederle, G. Heinz-Peer;
Vienn a/AT

Purpose: To analyze mo rphology and contrast-enhancement patterns in a large
series of pheochromocytomas.
Material and Methods: MR exam ination of 44 pat ients (18m , 26f , mean age 51 ,9
years) with histologically proven pheochromocytomas including 2 malignant phe
os were retrospectively evaluated. We assessed T2w-TSE sequ ences, in- and
opposed-phase images, unenhanced and contrast enhanced T1 GRE sequenc
es including dynamic images up to 5 min p.i. Referring to the literature a homog
enous br ight T2-signal (light bulb sign) and br ight contrast-enhancement of the
les ion was considered as typical pheochromocytoma. Additionally the largest di
ameter of these pheochromocytomas was evaluated.
Results: 6/45 (mean size 6,4 em, range 4,0 - 5,5 em) pheochromocytomas showed
a typical appearence on T2 and contrast enhanced sequences. 12/45 (mean size
4,8 em, range 2,0 - 9 cm) pheochromocytomas presented a homogenous, medi
um signal intensity on T2w sequences (without cystic lesions), with rapid en
hancement and fast wa sh out on contrast enhanced series. The majority of
pheochromocytomas 27/45 (mean size 4 ,3 em, range 2 ,2 - 11 em) presented
with one to multiple cystic lesions on T2w images.These lesions showed var ious
enhancement patterns on contrast-enhanced series depending on the extent of
cystic or necrotic areas. None of the les ions showed a significant decrease of
signal intensity on opposed-phase images compared to in-phase Images. In 2
pheochromocytomas small areas of hem orrh age could be identified .
Conclusion: Pheochromocytomas may have varying morphology and enhance
ment patterns on MR imaging. Independently of size, most of pheochromocyto
mas present with small or large cyst ic areas. Only a minority of
pheochromocytomas show the classical "light bulb" sign on MR images.

8-0977 11:33

Quantitative analysis of CT attenuation values in differentiating solid
adrenal masses
M.E.A. Abou-Elghar, M.E . Elazab, H.F. Refa ie, T.A. EI-Diasty; Mansoura/EG

Purpose: The evaluation of the role attenuation values of adrenal masses with
computed tomography before and after mult iple phases
of contrast enhancement to detect its valu e in characterization of adrenal mass
es .
Material and Methods: 54 pat ients with 63 solid adrenal masses. Their ages
ranged from 6 to 70 years. All were subjects to non-enhanced CT, early post
enhanced CT and delayed 10 minutes scan.
Results: At unenhanced CT, 17 out of 19 adenomas were below 18 HU, the
mean attenuation value for adenomas was 0.67± 5.6 HU compared to 43 ±22.7
for non-adenomas (P 0.001 ) with 92% sensit ivity and 100% specificity. At early
and post -contrast CT scan there was grealer overlap in attenuation of the adeno
ma s and non-adenomas the mean value for adenoma versus no n-adenomas.
The mean attenuation values was 35.4 ± 27 .8 HU for adenomas vs 90 ± 21 HU
for non-adenomas (P O. 116). At delayed 10 minutes scan all adenomas had
attenuation less than 35 HU except on e. Mean value for ad enomas was 18.4
±15.9 HU versus 60 .1 ± 11.2 HU for non -adenomas (P 0.068). with 92% sensitiv 
ity and 100% specificity.
Conclusion: Non -enhanced CT and delayed enhanced CT sca n after 10 min 
utes of contrast administration are highly valuable in differentiating adenomas
from non-adenomas. Masses with specific features such as adre nal hemorrhage
and myelolipomas could be easily identified by their specific attenuation values
on non-enhanced images. At early phases of enhancement the differentiation
between adenomas and non-adenomas is inva luable but it is important in detec
tion of vascular and adjacent organ extension of malignant masses.

8-0978 11:42

Characterisation of adrenal masses: Correlation between unenhanced CT
and chemical shift MR Imag ing
G.~' , V. Giasotto", O. Brunetti ', F. Zandrinos, G. Cittadini jr.' ;
ILavagna/IT, 2Alessandria/IT, 3Genoa/IT

Purpose: To compare attenuation values at unenhanced CT sca ns with signal
intensity (SI) quantitative analysis at chemical shift in-phase (IP) and opposed
phase (OP) MR imaging in adrenal masses characterisation.
Materials and Methods: 20 patients with 24 adrenal masses (16 non functional
adenomas and 8 metastases) underwent MR imaging and unenhanced CT ex-
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aminations. MR imaging, performed at 1.5 T, included T1-weighted breath-hold
gradient-echo IP and OP sequences. For each lesion SI-index ([SI ,p- SI opJISI
,p) and chemical-shift ratio (CS-r) relative to the spleen ([SI... " /SI",_ ]opdividing
by [SI...o/ SI",,,,,,,,],p) were calculated. CT absolute attenuation value (HU) was also
determined .
Results: The mean attenuation value of the malignant lesions was significan tly
greater than the mean attenuation value of the benign lesions (p < 0.0001). Sim
ilarly the mean CS-r for the metastases was significantly greater than for the
adenomas (p < 0.0001) whereas the mean SI-index of the benign lesions was
significantly greater than for the metastases (p < 0.0001), and there was no over
lap between adenomas and metastases . Moreover CT attenuation values was
significantly correlated with both SI-index and CS-r values.
Conclusion : Chemical-shift MR imaging and CT both depict the presence of
lipid within adrenal lesions. Although CT attenuat ion are highly correlated with
both SI-index and CS-r values, MR quantitative analysis shown higher accuracy
for a similar subset of adrenal lesions that were indeterminate at unenhanced
CT, better using the relative to spleen ratio.

arter ial, portal and late phases. Triphasic spiral CT was performed in all cases to
confirm US findings.
Results: Final diagnoses were hepatocellular carcinoma (HCC) (n=34), focal
nodular hyperplasia (FNH) (n=14), hemangiomas (n=20), metastases (n=13) and
adenoma (n=1).Twenty-nine HCCs, all FNHs and adenoma showed strong ho
mogeneous enhancement during the arterial phase . In the remanini ng 5 HCCs,
the enhancement was inhomogeneous due to necrotic changes . In the portal
phase all HCCs showed a rapid wash-out, while other lesions remained hypere
choic, due to their portal supply. Hemangiomas were easily differentiated given
their early nodular enhancement pattern with progress ive centripeta l filling in the
portal and late phases. Helical CT confirmed these features in all lesions ,
Conclusions: CnTI with continuous scanning and SonoVue seems to be a use
ful diagnostic tool for different ial diagnosis of liver neoplasms, allowing the iden
tification of characteristic real time enhancement patterns with impressive definition
of tumoral microcirculation .

8-0982 10:48
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Pulse Inversion harmonic imaging with a second-generation ultrasound
contrast-agent: Possibility of characterisation of focal liver lesions
B, QQ§r, L. Pichler,T. Mahdi, M. Urban, W. Hruby; Vienna/AT

8-0981 10:39

Specific features of focal liver lesions on contrast-enhanced US with low
mechanical index real time scanning and SonoVue
P. Ricci, V. Cantisani , A. Oi Filippo, F.Arduini, E. Pagliara , S. Pacella ,
R. Passariello; Rome/IT

8-0980 10:30

Detectablllty windows for HCCs during contrast enhanced ultrasound scan
G. Bizzarr j' , V. Anelli' , A. Bianchin i' , O. Valle' , S. Oe Nuntis' , S. Pacella' ,
C.M. Pacella' ; 'Albano Laziale/IT, 2Rome/IT

Purpose: To determine the usefulness of Contrast Tuned Imaging (CnTI" ' - Esa
ole, Genoa, Italy), a novel ultrasound technique, which works with low mechani
cal index (MI) continuous scann ing, using a second generat ion contrast agent,
for optimal character ization of focal liver lesions,
Materials and Method: 82 hepat ic lesions were detected in 77 patients at un
ehnanced US, Lesions were SUbsequently characterized follOWing IV bolus ad
ministration of SonoVue (Bracco, Milan, Italy). Contrast -enhanced examinations
were performed with real time continuous scanning, using a Esaote Esatune
equipment with the CnTITM software, that enables non-destructive imaging at very
low MI (0.04-0.2). Enhancement patterns of lesions were assessed during the

8-0983 10:57

Real-time contrast-enhanced US with a second-generation agent: Value in
incidental liver lesions characterization
R. .lJlOO.Qni, L. Crocelli , O. Cioni, M. Oliva, C. Della Pina, I. Lera, C. Barto lozzi;
Pisa/IT

Purpose: To assess the use of a new second generation ultrasound cont rast
agent for characterisation of incidentally detected liver lesions in patients during
routine sonograph ic scanning , and in patients with follow up investigations with a
known malignancy.
Materials and Methods: Of the 42 patients who were enrolled in the study 17
patients had a known malignanc y.The patients were investigated using conven
tional sonography and Pulse Inversion Harmonic Imaging (PIH) using the sec
ond generation contrast agent SonoVue (Bracco) . The enhancement pattern of
the sonographic contrast agent was used to establish the diagnosis. Final diag
nosis was made by cross sectional imaging - helical CT and/orMRI and/or biop
sy.
Results: PIH found metastases in 12 of the 17 patients with underlying malig
nant disease, hemangiomas in 3 patients and cysts in the subcent imeter range in
2 patients . PIH was correc t in 16 of 17 patients. In the remaining 25 patients PIH
showed hemangiomas in 8, focal nodular hyperplasia in 6, focal fatty change in 3,
metastases in 3, and HCC in 2 patients. 4 patients - 2 with atypical hemangi
omas, 1 with focal fatty changes and 1 with metastases - could not be character
ised correctly. Compared to reference imaging correct diagnosis could be reached
using PIH with SonoVue in 37 (88,1%) of the 42 patients .
Conclusion: PIH with SonoVue seems to be a promising tool in characteris ation
of focal liver lesions and will probably diminish the need for cross sectional inves
tigations.

Purpose: To investigate the usefulness of contrast US in characterizing focal
liver lesions of incidental detection.
Materials and Methods: A series of 37 focal lesions incidentall y detected - but
not characterized - by baseline US in 31 patients with neither history of malig
nancy nor chronic liver disease were examined with contrast US by using contin
uous , low mechanical ind ex (0.01-0.04), real-t ime scanning (CnTI, Esaote
Biomedica) after bolus inject ion of 2.4 ml of a second-generation agent (s ene
Vue, Bracco). All patients also underwent spiral CT (n = 6), MR imaging (n = 14),
or both (n = 11).Videotapes of contrast US studies were reviewed by three blind
ed readers. Final diagnosis was based on combined results from clinical, labora
tory, and imaging findings . Four pat ients without a definite diagnosis were
submitted to US-gUided biopsy for histolog ic assessment.
Results : Final diagnoses included hemangioma (n = 14), focal nodular hyperpla
sia (n = 18), hepatocellular adenoma (n = 2), metasta sis from unknown primary
(n = 2), and angiosarcoma (n = 1).The three blinded readers who analyzed tumor
enhancement pattern at cont rast US correctly different iated benign versus ma
lignant tumors in 37 of 37 lesions (100%), Correct lesion characterization was
achieved 30 of 37 lesions (81"/0) .
Conclusion: Contrast US is a tool for differentiating benign from malignant inci
dental liver lesions, and may help achieve correct lesion characteri zation,

Room liM
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Contrast media in clinical sonography
Moderators:
J.S. Lem eris; Amsterdam/NL
C. Stoupis ; Berne/CH

10:30·12:00

Purpose: Todeterm ine the time span during which HCCs can be detected by US
after single bolus injection and evaluate different modalities of contrast injection
for whole liver survey.
Mater ials and Methods: 45 HCCs in 30 cirrhotic patients were continuously
scanned using a 2-5 MHz probe working in harmonic mode with a low mechani
cal index after a single bolus injection of 2.5 ml of SonoVue. In 3 subgroups of 10
patients a second bolus of contrast was injected respectively after 180, 300 and
600 seconds. In 10 patients US scans were repeated during slow bolus injection
(5 ml diluted to 20 ml at 1 ml/sec). Video clips were examined by 4 radiologists in
order to determine the number and the length of detectability windows.
Results: First bolus injection detectabil ity window length was 18.2 /8.4 seconds
(mean/SO). All lesions but one appeared hyperechoic during the arterial domi
nant phase. Only 2 lesions appeared hypoechoic 60 seconds after the injection.
Second bolus induced comparable enhancement only when injected after at least
300 seconds . Slow bolus inject ion did not induce a significant increase in de
tectability window.
Conclusion: In cirrhotic patients whole liver examination requires multi bolus
technique with an interval between boluses greater than 300 seconds .
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8-0984 11:06

Pulse inversion and SonoVue: Improving biopsy precision
R.~, G. Patelli, G. DiToll a, L.F. Frigerio, L. Suman; Milan/IT

Purpose: Toevaluate if pulse inversion and contrast media are useful in improv
ing precis ion biopsies.
Material and Methods: from March to July 2002, 15 patients underwent liver
biopsy to assess the nature of a lesion seen at a baseline examination. If the
lesion was under one centimetre in diameter, the procedure was performed using
pulse inversion and contrast admin istration as guide. We administred a 4.8 ml
bolus of a contrast echo enhancer agent via the antecub ital vein. At 1 min post
contrast administration, using the pulse inversion mode and a biopsy guide the
operator performed the biopsy. We tried to qualify on a visual-analogical scale
the confidence in biopsy ing using this method:The operator graded on a scale of
ot010 the confidence given by biopsying while seeing the lesion in this way.
Results: The biopsy was succesful in all the procedures .The operato rs were
found to be confident to hit a lesion over 5 on the subjective scale. In 3 cases the
lesion was seen only after contrast administrat ion.
Conclusion: Contrast enhance rs seem to be useful in guiding biopsy and im
proving the confidence of the operator in detect ing and hitting the lesion .

8-0985 11:15

Usefulness of contrast-enhanced ultrasonography in the selection and real
time monitoring of patients undergoing percutaneous radiofrequency
thermal ablation (PRFTA) of liver tumors
L. Cova, L. Solbiati , T. lerace; Busto Arsizio/IT

Purpose: Toevaluate the usefulness of contrast-enhanced ultrasonography (CE
US) in select ing patients undergo ing PRFTA of liver tumours and in monitoring
results during the treatment session.
Methods: Eighty seven patients with primary or secondary tumours at CT per
formed 30 days before US, were enrolled. A second-generation echo-contrast
agent SonoVue (Bracco, Italy) was administered at a dose of 2.4-4.8 ml before
thermoablative treatment. Patients were examined using real time low mechani
cal index harmonic imaging. CE-US was repeated 5-10 min after PRFTA but still
under general anesthesia. The control of CE-US results was performed using
contrast enhanced spiral CT, 24 hours after thermoablat ion.
Results: The same number of lesions was found pre-ablat ion on CT and unen
hanced US in 78/87 patients (90%); after SonoVue admin istration this increased
to 86/87 (98.9%). CE-US showed more lesions compared to CT in one patient
who was subsequently excluded from treatment. Pre-treatment diagnoses included
HCC (82 lesions in 58 patients) , metastases (34 lesions in 18 patients) , FNH (4),
angioma (2), adenoma (1), hepatocellular dysplasia (3), pseudolesions (3).Ther
moablation was performed in 53/87 (61%) patients. In 7 patients CE-US per
formed during treatment showed the presence of still viable tissue, which was
immediately treated by a second targeted electrode insert ion guided by US. In
50/53 patients (94.3%) post-treatment CT showed a complete necros is.
Conclusions: CE-US is useful in the select ion of patients referred for PRFTA
therapy, for the localisat ion of the treatment area, and for the immediate evalua
tion of PRFTA results , thus significan tly reducing the need for subsequent term
re-treatment.

8-0986 11:24

Evaluation with contrast enhanced US of perfusion changes in untreatable
hepatocellular carcinoma after thalidomide administration: Preliminary
results
M. Bertolotto, C. Gasparini, E. Quaia, F. Nascimben, L. Croce, R. Pozzi
Mucelli; Trieste/IT

Purpose: Thalidomide administration can reduce portal hypertension in end-stage
cirrhot ic patients with untreatab le hepatocellular carcinoma (HCCl . A reduction
in tumour vascularity has also been suggested .The aim of this study is to inves
tigate with contrast enhanced US changes in tumour vascularity after administra
tion of this drug.
Materials and Methods: Nine consecutive cirrhotic patients with untreatable HCC
were studied with contrast enhanced US before and 15 days after oral adminis
tration of 100 mglday thalidomide.During venous infusion of SonoVue(6.4 mllmin),
the perfusion of the tumour and of the surround ing liver parenchyma was quanti
fied by destroying the microbubbles in the scan plane first, and then measuring
their tissue replenishment in real time at low mechanical index (MI=0.09). The
signal intensity (SI) during the replenishement of the scan volume was measured
in a region of interest in the lesion and in the surrounding parenchyma using
dedicated software (HDllab , ATL, USA) and fitted to an exponential function:

SI=A(1-exp(-bt) where A is the plateau SI reflecting the blood volume fraction
(BVF) and b is the slope of the function reflecting the speed of blood.
Results: After thalidomide administration the tumour BVF and the ratio between
the BVF of the lesion and the parenchyma decreased significantly (P < 0.05 and
P -c 0.02), while no significant differences were found between the speed of blood
in both the lesion and the parenchyma and between the BVF of the parenchyma.
Conclusion: Contrast enhanced US can be used effectively to evaluate the ac
tion of thalidomide in cirrhotic patients with untreatable HCC.

8-0987 11:33

Contrast enhanced harmonic ultrasonography in the evaluation of
therapeutic response to radiofrequency ablation of hepatocellular
carcinoma: Initial report
P. Cabassa, A. Milesi, M.R. Crist inelli , F. Simeone, L. Romanini; Bresc ia/IT

Purpose: To assess the utility of contrast enhanced harmon ic Ultrasonography
(CEUS) in the evaluation of early assessment of therapeutic response to RF
ablation of hepatocellular carcinoma (HCC).
Materials and Methods: 22 consecutive patients with 22 HCC character ized by
biopsy, treated with radiofrequency ablation , represent the study population. All
patients had contrast enhanced ultrasound (CEUS) with a second generat ion
contrast media (SonoVue, Bracco, Italy) before and after ablation. After a base
line US study using an Acuson Sequoia (Acuson, Mountain View, CA, USA) the
contrast dose (2.4 ml) was administered intravenously in bolus . Low Mechanical
Index and B-mode real time continuous scanning in arterial , portal and delayed
phase were used. Contrast enhancement within the treated lesion was consid
ered as local persistence. Findings were compared with follow-up multiphasic
spiral CT performed in all patients .
Results: Pretreatment examination showed marked enhancement in aI/lesions
during arterial phase. After ablation CEUS revealed residual enhancement in
4/22 lesions (local persistence). No enhancement was depicted in the remaing
18/22 lesions (complete ablation). Subsequent CT showed residual untreated
foci in 1/18 (5 .6"10) lesions considered completely ablated with CEUS (false neg
ative) .The 4/22 tumor persistences were confirmed.
Conclusion: CEUS seems to be a useful and effective tool in the evaluat ion of
patients treated with radiofrequency for HCC. Further investigations are required
to confirm this initial experience.

8-0988
withdrawn by author

8-0989 11:42

Blood flow quantification using contrast enhanced sonography:The
"entrance In the slice" phenomenon
O. Lucidarme, S. Franchi-abella , L. Bridal, J.-M. Correas, E. Kurtisovski,
G. Berger; Paris/FR

Purpose: To investigate the discrepancy between the contrast replenishment
curves described by the usual single open compartment model and those ob
served in vivo.
Materials and Method: Non-linear grey scale images were Obtained in vitro in
the longitudinal plane of a renal dialysis cartridge (flow rates of 100, 200 and
400 ml/rnin) and in vivo in the coronal plane (inclUding segmental arteries, inter
lobar arte ries and the cortex) of two rabbit kidneys. Destruct ion-replenishment
curves were obtained during continuous injections of BR1. Both for the dialysis
cartridge and for the rabbit kidneys, regions of interest (ROls) were positioned
immediately after the entrance of the bubbles in the image plane and further from
the entrance after microbubbles had traveled across part of the imaging plane.
Results: The ROls immediately after the entrance of the bubbles in the image
plane of the dialysis cartr idge and in the segmental artery of the kidney followed
a typica l exponential function [A(1-e~lll. The early portions of curves obtained at
ROls filled by bubbles that had already passed through the image plane of the
dialysis cartridge or in the renal cortex exhibited a sigmoid shape that is ex
plained using an original mathematical model based on indicator-dilution theory.
Conclusion: When the feeding vessels of a ROI travel across the ultrasound
field before reaching the measurement region, the typical shape of the replenish
ment curve is modif ied. This effect must be considered when performing func
tional contrast ultrasound of an organ with well-organized vasculature.



Purpose: To investigate the causes of hyperprolactinemia (HPRl) and morpholog
ical changes of pituitary gland on magnetic resonance images.
Subjects and Methods: We have investigated 76 patients (63 females, 13 males,
age 16-68 years) with HPRL. MRI was performed by coronal and sagittal gradi
ent echo T1 weighted images before and after intravenous injection of Gd-DTPA
(0.2 ml - 0.1 mmol/kg ), 2 mm slices). The size , shape, homogeneity of the mass,
cyst ic changes, bleeding and involvement of surrounding structures were evalu
ated.
ReSUlts: The main complaints of our patients were amennorhea (86,2%), galac
torrhea (65,7%), impotency and infertility.The median Pl was 1469 mUll (412 
4285). [Referral level 0 - 396 mUll]. Prolactinomas were confirmed in 49 patients
(65%) - microprolactinomas 36/49 and macroprolactinomas 13/49. Other causes
of HPRl were: Idiopathic HPRl in 14.5%, medical therapy related in 7.9%, non
functioning pituitary adenoma in 5.3%, craniopharyngioma in 2.6%. empty sella
in 2.6%, primary hypothyroidism in 2.6%. The mean size of prolactinoma was
9.8 mm (2-45 rnrn), 83% were microadenomas under 10 mm in diameter. The
shape was mainly round (48%) or oval (33.4%), less frequently lobulated (16.7%).
The median Pl in non-aden omas was 922 mUll. in microprolactinomas was
1491 mUll and in macroadenomas 4200 mUl l .These median levels all differed
significantly.
Conclusion: Pituitary pathology was found in 75% of all patients. There was
significant difference in prolact in level between patients with macroprotactmo
mas, microprolactinoma s and othe r causes of HRPL. The prolact inomas were
mostly round or oval , homogenous microadenomas (73.5%) .

8-0991 10:39

Pituitary tumours and headache: Does size matter?
M. levy, H. .!.i!w, M. Matharu, P.Goadsby ; London/UK

Purpose: Headache is a common and disabling feature of pituitary tumours. The
aim of this prospective study is to assess the relevance of tumour size, cavern
ous sinus invasion and endocrine activity in pituitary-associated headache.
Methods: We prospectively studied 63 patients with pituitary tumours including
20 non-functioning adenomas (NFA), 17 prolactinomas, 12 growth hormone-se
creting tumours, 6 ACTHomas, 5 craniopharyng iomas and 3 TSHomas. All pa
tients had MRI scans, which were analysed blinded to the clinical history assessing
tumour volume, cavernous sinus invasion and carot id artery encasement. The
patients attended a specialist headache clinic and were assigned validated head
ache scores based on severity, frequency and duration of symptoms.
Results: 70% of patients complained of headache.The tumour volumes ranged
form 0.07- 17.8 ml. There was a weak negative correlation between tumour vol
ume and headache score (Spearman's coefficient r -0.32, p=0.01). There was
no significant correlation between headache and degree of cavernous sinus in
vasion or carot id encasement. Acromegaly and prolactinomas were associated
with the highest mean headache scores (758 and 660) whereas NFA had the
lowest mean headache score (194) .There was also a strong correlation between
the presen ce of headache and a family history of headache (p=0.004).
Conclusion: Tumour size and cavernous sinus invasion are not the predominant
causative factors in pituitary-associated headache . Small endocr ine tumours ,
particular ly those secret ing prolactin and growth hormone, appear to be more
pro-nocicep tive than large non-fu nctioning adenomas. The positive correlatio n
with family history suggests that pituitary tumours may trigger headache in ge
netically predisposed patients.

10:30 -12:00
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8-0990 10:30

Hyperprolactinemia: Causes and morphological correlations
J . fu!.!!lQl@, J. Bruna; Bloemfontein/ZA

Room N10 8-0992 10:48

Rathke's cleft cysts: Comparative study of pathological features with CT
andMRI
Z.H. J.iang , X.v. Feng; Shanghai/CN

Objective: To study the patholog ical feature s of the Rathke 's cleft cysts and the
imaging features in CT and MRI.
Methods: Twenty patients with pathologically proved Rathke 's cleft cysts were
examined by CT or MRI. Twelve men and eight women , range from 11-70 years
old with average age 44. Fourteen patients were examined by CT (seven with
enhanced scan ), eleven patients by MRI (seven with enhanced scan) and nine
patients by CT and MRI. Compare the images with pathological findings .
Results: Ten were entirely intrasellar , nine were intrasellar with suprase llar ex
tensions, and one was supersellar. Rathke's cleft cysts had different imaging find
ings according to the component of the cysts. Little had old hemorrhage.Commonly
no enhancement can be seen , but a small amount had enhanced wall.
Conclusions: Rathke's cleft cysts have various finding in imaging . CT and MRI
are valuable examinations. But diagnosis must be given by pathological exami
nation.

8-0993 10:57

VIrtual endoscopy of the cerebellopontine angle in patients with tinnitus
V.~, D. De Ridder, P. Van de Heyning, F.L. Wuyts , A.M.A. De Schepper,
P.M. Parizel ; Antwerp/BE

Purpose: To investigate whether virtual endoscopy of the cerebellopontine angle
(CPA) can identify 4 different subtypes of tinnitus.
Methods and Materials: Methods: Thin section (0.6 mm), high resolution (100 mm
FOV, 256 matrix) heavilyT2-welghted Images were obtained with a gradient echo
sequence (constructive interference in steady state (CISS» through the CPA.
Fly-through software on an independ ent workstation (leonardo, Siemens) pro
vided virtual endoscopy images of the CPA. Patients: Twenty patients were re
ferred from the tinnitus outpat ient clin ic for virtual endoscopy of the CPA. The
clinical subtype of tinnitus was correlated with the imaging findings : 1) nonpulsa
tile tinnitus high frequency; 2) nonpu lsal ile tinnitu s low frequency; 3) pulsatile
tinnitus arterial ; 4) pulsatile tinnitus venous .
Results: We found a good correla tion between the clinical presentation of tinni·
tus and the images on MR. In nonpulsatile tinnitus high frequency, a neurovascu
lar conflic t is noted along the cisternal part of the vestibulocochlear nerve. In
nonpu lsatile tinnitus low frequency, vascular contact is noted close to the facial
nerve near the brainstem . Arte rial pulsatile tinnitus is caused by a vascula r loop
in the internal auditory meatus and venous pulsatile tinnitus is noted in over
crowdinq of the posterior fossa .
Conclusion: Virtual endoscopy of the CPA provides a non-invasive view of the
anatomical relationships between nerves and blood vessels, and can be of use
to demonstrate neurovascular conflicts. Our preliminary findings indicate that , in
some patients, the location of the blood vessel impinging on the vestibulococh
lear nerve can be correlated with the clinical subtype of tinnitus.

8-0994 11:06

Preoperative virtual endoscopy of the cerebellopontine angle: Correlation
with surgical findings
V. Nowe, D. De Ridder, P. Van de Heyning, F.L. Wuyts. A.M.A. De Schepper,
P.M. Parize!; Antwerp/BE

Purpose: To determine the clinical value of virtual endoscopy of the cereb ella
pontine angle (CPA) in preoperative plann ing and to correlate virtual endoscopic
findings with peroperative results .
Methods and Materials: Methods:Thin section (0.6 mm), high resolution (100 mm
FOV, 256 matrix) heavily T2-weighted images were obtained with a gradient echo
sequence (constructive interference in steady state (CISS)) through the CPA.
Fly-through software on an independent workstation (leonardo, Siemens) pro
vided virtual endoscopy image s of the CPA. Patients: Ten patients were exam
ined prior to undergo ing a neurosurg ical procedure in the posterior fossa via
retros igmoidal approach . Peroperat ive images were compared with preoperative
virtual endoscopy findings , and correlated for anatomic accuracy with regard to
the course and shape of the 7th and 8th cranial nerves , blood vessels and inter
nal auditory canal. All images were compared independently by two neurorad iol
ogists , a neurosurgeon and an ENT surgeon .
Results: Excellent anatomic correlat ions were found between preoperative vir
tual endoscopy images and peroperat ive findings.The course of nerves and blood
vessels in the CPA was accurately depicted by virtual endoscopy. In patients with
a narrow CPA, anatomic landmarks were not as clearly visible.
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Conclusion: Virtual endoscopy of the CPA provides a non-invasive view of the
anatomical relationships between nerves and blood vessels, and can be an im
portant tool in planning a surgical procedure. The best correlations were found in
patients with a wide CPA due to atrophy, or tumor.

8-0995 11:15

Posterior semicircular canal dehiscence: A morphologic cause of vertigo
simi lar to superior semicircular canal dehiscence
G.A. Krombach, E. DiMartino, T. Schmitz-Rode, A. Prescher, P. Haage,
R.W. Gunther; Aachen/DE

Purpose: The aims of this study were to 1) assess imaging findings of posterior
semicircular dehiscence on computed tomography and 2) to evaluate incidence
of posterior and superior semicircular canal dehiscence in patients presenting
with vertigo, sensorineuronal hearing loss or a control group without symptoms
related to the inner ear.
Materials and Methods: CT was performed in 507 patients presenting either
with vertigo (n=128), other symptoms related to the inner ear, such as hearing
loss or tinnitus (n=183) or symptoms unrelated to the labyrinth (n=196). All imag
es were reviewed for presence of dehiscence of the bone, overlying the semicir
cular canals.
Results: Twenty-nine patients had superior semicircular canal dehiscence. 83%
of these patients presented with vertigo, 10% with hearing loss or tinnitus and the
remaining 7% with symptoms unrelated to the inner ear. In 23 patients dehis
cence of the posterior semicircular canal was encountered. 86% of these pa
tients presented with vertigo, 9% with hearing loss or tinnitus and 5% with
symptoms unrelated to the inner ear.
Conclusions: Defects of the overlying bony can be found at the posterior semi
circular canal, in addition to the recently introduced superior canal dehiscence
syndrome. Significant prevalence of vertigo in these patients suggests that pos
terior semicircular canal dehiscence can cause vertigo, similar to superior semi
circular canal dehiscence.

8-0996 11:24

CISS-sequence in retinoblastoma
E.R. Gizewski, I. Wanke, C. Jurklies, M. Forsting; Essen/DE

Purpose: Retinoblastomas are common retinal tumors in newborn and young
children. Diagnostic work-up is of utmost importance for adequate therapy. Espe
cially the infiltration of retro-orbital structures is often a point of discussion as well
as the exact extension of the tumor.
Materials and Methods: 72 children (mean age 1 year 10 months) with retino
blastoma were studied with MRI. Besides standard T1, T2 sequences and T1
thin-slice fat-sat sequences of the orbita after contrast agent application, CISS
sequences (TR 10.76 ms, TE 5.38 ms, flip-angle 70', 64 transversal slices with a
thickness of 0.6 mm and distant factor 20, matrix 256) covering the orbits were
performed on a 1.5 T MR scanner. All images were analysed by two blinded
neuroradiologists. Histology was used for gold standard. Clinical relevance was
judged by an ophthalmologist.
Results: MRI revealed an infiltration of the retrobulbar structures in 6 of 72 pa
tients.4 were confirmed by histology, one was histological negative and one pa
tient was not enucleated. The CISS sequence was mainly helpful for revealing
exact three dimensional extension with excellent clinical acceptance. Especially
three dimensional reconstruction was accepted as a helpful pre-surgical tool by
the ophthalmologists. The infiltration of retrobulbar structures could be revealed
with CISS sequence as well as with post contrast T1 sequence of the orbits.
Conclusion: CISS combined with post-contrast T1-weighted sequences are a
reliable tool in diagnosic work-up of retinoblastoma with regard to exact exten
sion of the tumor and infiltration of retrobulbar structures.

8-0997 11:33

Venous anatomy of the suboccipital cavernous sinus: Evaluation with MR
imaging
S. Takahashi, I. Sakuma, K. Omachi, T. Ootani, N. Tomura, J. Watarai; Akita/JP

Purpose: Toevaluate venous anatomy of the craniocervical junction around sub
occipital cavernous sinus (SOCS), vertebral venous plexus surrounding the hor
izontal portion of the vertebral artery at the skull base.
Methods and Materials: MR imaging of the craniocervical junction was retro
spectively reviewed to clarify the venous anatomy of the SOCS in 28 patients.
Multiplanar recontruction MR images were obtained using 3D-fast spoiled gradi
ent-recalled acquisition in the steady state (SPGR) with Gd-DTPA. The following
venous structures were evaluated for the connection with SOCS: vertebral artery

venous plexus, anterior, posterior and lateral condylar veins, vertebral venous
plexus, marginal sinus and internal jugular vein.
Results: All patients revealed the suboccipital cavenous sinus connected super
omedially with anterior condylar vein through the marginal sinus, inferolaterally
with vertebral artery venous plexus and inferomedially with vertebral venous plex
us. A connecting vein with anterior condylar vein and SOCS was identified in 15
patients (53.5%) bilaterally and in 5 patients (17.8%) unilaterally. Posterior con
dylar vein connected with suboccipital cavernous and bottom of the sigmoid si
nus was identified in 18 patients (64.2%) bilaterally and in 8 patients (28.5%)
unilaterally. Lateral condylar vein connected with SOCS and internal jugular vein
was identified in 2 patients (7.1%) bilaterally and in 3 patients (10.7%) unilaterally.
Conclusion: The SOCS and most of its associated venous structures are easily
identified on contrast-enhanced MR images using 3D-fast SPGR sequence, that
is helpful for transvenous coil embolization of dural arteriovenous fistula on the
craniocervical junction.

8-0998 11:42

Early experience of MR digital subtraction angiography for the assessment
of paediatric head and neck vascular abnormalities
W. Chooi, N. Woodhouse, S.C. Coley, P.D. Griffiths; Sheffield/UK

Aim: To evaluate a new dynamic MR angiographic method in the assessment of
paediatric vascular abnormalities.
Background: Paediatric head and neck vascular abnormalities are common but
difficult to assess. Conventional catheter angiography has been the mainstay for
the evaluation of these lesions. Recent advances in MR imaging have produced
novel imaging techniques (MR digital subtraction angiography (MR-DSA)) that
could be valuable in non-invasive assessment of vascular abnormalities. We
present our early experience of MR-DSA in the diagnosis and assessment of
paediatric head and neck vascular abnormalities.
Patients and Methods: A total of 7 patients (age 2 months to 16 years) with a
range of suspected vascular abnormalities were studied. MR-DSA technique
Routine MR imaging and MR angiography was supplemented with the "MR-DSA",
which is a thick slice (6-10 mm) selective RF spoiled fast gradient echo sequence
(RF- FAST).Sixty frames (1/sec) were acquired, in 2-3 planes, before and during
passage of Gd-DTPA bolus. The images were subtracted and viewed as a video
inverted cine loop.
Results: MR-DSA was performed successfully in all patients. Two patients with
known Sturge Weber syndrome were shown to have choroidal angioma ipsilater
al to the brain abnormalities. In one case a child with a suspected low flow vascu
lar lesion of the scalp, MR-DSA showed the presence of a high flow lesion and
excluded intracranial extension. In three children, high flow vascular lesions (two
eyelid, one parotid) were shown on MR-DSA.
Conclusion: Our early experience suggests that MR DSA allows accurate as
sessment of paediatric head and neck vascular abnormalities.

8-0999 11:51

Usefulness of imaging fusion for surgical planning in skull base pathology
F. lannessi, E. Puglielli, A. Splendiani, R. De Amicis, C. Masciocchi,
M. Gallucci, R. Galzio, A. Ricci; L'Aquila/lT

Purpose: To propose critical considerations on the usefulness of CT, MRI, fMRI
imaging fusion for neuronavigation in skull base surgery.
Material and Methods: 41 cases of skull base lesion (24 meningiomas: 6 petro
clival, 7 clinoidal, 4 olfactory, 2 in foramen magnum, 2 spheno-petro-clival, 1 in
the planum sphenoidale, 1 in posterior pyramid and 1 in PCA; 5 acoustic schwan
nomas, 3 epidermoids, 2 pituitary adenomas, 2 craniopharingiomas, 2 posterior
fossa aneurysm, 1 trigeminal schwannoma, 1 dermoid and 1 juvenile angiofibro
ma) had been evaluated. Data had been collected, fused, integrated and recon
structed by a dedicated StealthStation system for neuronavigation. CT images
had been acquired on axial non-overlapping slices, 1-3 mm thick; MRI images
were obtained with 1.5 T device, same FOV and thickness.
Results: Neuronavigation had been possible in all cases and had been success
fully applied in preoperative planning and during surgical procedures.
Discussion and Conclusion: Imaging fusion for pre and intra-operative neuron
avigation provided in all cases great advantages in the choice of the best ap
proach, placing of bone flap, early identification of deep normal or distorted
anatomic or pathologic structures, and their eventual encasement or involvement
by the pathologic primary process, correct definition of tumor boundaries and
meningeal implant, relationship with functional areas. Neuronavigation appeared
ideal for skull base meningiomas making surgical manouvres safer, more effec
tive and less invasive.
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8-1001 10:39

Moderators:
8.G. ROhm;Essen/DE
J. Froehlich; Winterthur/CH

Screening: A new application for MR imaging?
S.C. Goehde, P. Hunold, EM. Vogt, M. Goyen, E.R. Gizewski, C. Herborn,
S.G. Ruehm, M. Forsting, J.E Debatin; Essen/DE

Purpose: To evaluate the feasibility of a comprehensive 60-minute MR screening
exam encompassing the entire arterial system, the heart, and the colon.
Material and Methods: 277 volunteers (mean age 51y) were examined using a
composite MR exam encompassing the brain (T1-w SE, T2-wTSE, TOF, 10 min),
entire arterial system (contrast-enhanced 3D FLASH with dedicated scanner ta
ble "AngioSURF", 15 min), heart (late enhancement and short- and long-axis
CINE, 15 min), and colon (rectal water enema, 3D FLASH, 10 min).
Results: A questionnaire prior to MR exam revealed relevant medical history in
37 individuals, including diabetes mellitus (n=9), myocardial infarction (n=4), ar
terial hypertension (n=58), and malignant tumors (n=17). Analysis revealed com
pletely normal examinations in only 147 individuals. Atherosclerotic findings were
identified in 71 individuals. The arterial system showed signs of atherosclerosis
in 41cases, among those, 21 were classified as "relevant". Findings included
focal dissection of the aorta [ne l } and the superficial femoral artery (n=1). Among
cardiac exams, myocardial infarction (n=3) and myocardial hypertrophy (n=17)
were diagnosed. Polypoid lesions in the colon were identified in 11 cases, in 10
cases remaining stool hampered correct diagnosis. Beyond the four targeted or
gan systems, relevant findings included gastric herniation (n=8) and pancreatic
lesions (n=4).
Conclusion: The composite MR exam revealed a high number of relevant find
ings with possible impact on further therapy and life style. Future work will focus
on increasing speed of the exam and further enhancing patient acceptance. Fur
thermore, subpopulations with certain risk stratifications will need to be identified
for maximal socio-economic benefit.

8-1000 10:30

InterstitialT1-weighted MR Iymphfistulographywith Gadomer-17 in an
experimental animal model
G. Staatz', E. Spuntrup', A. Bucker" J. Vazquez-Jimenez', O. Liakopoulos',
D. Pfluger', B. Misselwitz2 , a.w Gunther'; 'Aachen/DE, 2Berlin/DE

Purpose: Visualization and localization of fistulae of the thoracic duct with use of
interstitial T1-weighted MR lymphography with Gadomer-17.
Materials and Methods: In 10 domestic pigs leakages of the thoracic duct were
induced surgically or with use of a combined surgical and interventional proce
dure. The induced lymphatic leakage was located within the abdominal part of
the thoracic duct in 5 pigs, within the thoracic part of the thoracic duct in 3 pigs,
and within the abdominal and the thoracic part of the thoracic duct in 2 pigs.
Subsequently 10 ~mol/kg KG Gadomer-17 (1,5-1 ,8 ml) were administered inter
stitially in both hind legs of the animals. MR lymphography was performed at 1.5
Tesla with use of two different 3D-gradient-echo sequences before and 10-90 min
utes after contrast material injection.
Results: Leakages within the abdominal part of the thoracic duct were directly
visible as contrast media filled fistulae. Indirect signs of the active lymphatic fistu
lae were increasing extravasations of contrast material and free abdominal fluid.
The 3D-gradient-echo sequence with the highest in plane resolution (TR=8,7
8,8 msec, TE=4,2-4,3 msec, FA=40°, matrix size=327x512) was best suited for
the sharp delineation of the lymphatic system and the detailed demonstration of
the thoracic duct fistulae. Leakages located in the thorax could not be demon
strated by MR lymphography due to reduced lymphatic flow and contrast media
extravasations at the abdominal puncture site.
Conclusion: Interstitial MR lymphography with Gadomer-17 allows for accurate
detection and localization of abdominally located fistulae of the thoracic duct.

8-1002 10:48

High-resolution, table top extended whole-body CE-MRA using SENSE
technology, enhanced by 20 ml of a high-concentrated Gd-Chelate
T. Allkemper', A. Wall', C. Bremer', J. Bunke", W. Heindel', B. Tombach';
'Munster/DE,2Hamburg/DE

Purpose: To investigate the feasibility of contrast-enhanced whole-body MR an
giography using SENSE-technology and a table-top extender, enhanced by 20 ml
of a high-concentrated Gd-Chelate.
Materials and Methods: An additional shelf was mounted to extend the motor
driven table platform of a 1.5 T clinical MR imaging system (Gyroscan Intera®,
Philips Medical Systems, The Netherlands). Two phased-array coils and the built
in body coil were used to cover the vasculature from intracranial supra-aortic
arteries to distal run-off arteries of the ankles in four multistage examinations.
Data acquisition of supra-aortic, thoracic, and abdominal vessels was performed
with a high-resolution. breath-hold 3D-FLASH-sequence using SENSE-technol
ogy (voxel size: 1.5x1.5x4.0 mm (supra-aortal/thoracic vessels); 1.3x1.3x2.6 mm
(abdominal vessels). Data acquisition of the legs was performed without SENSE
technology (voxel size: 1.1x2.1x3.0 mm (upper leg); 1.1x1.1x2.0 mm (lower leg)).
The system was tested on 16 patients suspected for vascular pathology before
and after injection of 20 ml of a high-concentrated Gd-Chelate (Gadobutrol), ac
cording to a modified injection scheme. The overall acquisition time was 220 sec
onds.
Results: Overall handling of this new kind of imaging technique is easy. 20 mlof
a high-concentrated Gd-Chelate are sufficient to enable high-resolution whole
body MRA during the arterial phase, requiring a total acquisition time of 220 sec
onds. Additional vascular pathology was found in 9/16 patients.Three examinations
suffered from degraded image quality due to venous overlay in distal run-off ar
teries.
Conclusion: Application of 20 ml of a high-concentrated Gd-Chelate, combined
with table-top extension and SENSE-technology, enables high-resolution MRA
of the whole body.

8-1003 10:57

Value of 3D-contrast enhanced MR angiography (3D-ceMRA) in the
evaluation of patients with peripheral vascular malformations
P.Schedlbauer, M. Aschauer, M. Wehrschutz, P. Stratznig, G.E. Klein,
S. Spendel, H. Portugaller, E Ebner; GraziAT

Purpose: To define the appearance of peripheral vascular malformations at 30
ceMRA and assess the role of MRA and MRI in the investigation of these lesions
with regard to patient management.
Material and Mehtods: 51 patients (0.1 -79.8 years, mean 29.6) with clinical
evidence of peripheral vascular malformation were referred to MRI and MRA (1.5T).
T1 and T2 weighted images were acquired to evaluate the extent of the lesion
and to plan the 3D-ceMRA (maximum double dose of Gadolinium, 2 ml/s, time
resolved imaging, min. 4 series). No standard protocol for 3D-ceMRA could be
used due to the individual planning strategy depending on the region and size of
the lesion.
Results: MRA demonstrated major and minor feeding vessels, early draining
veins and multiple intra-Iesional vessels in relation to the high flow condition of
the lesion. AVMs (n = 15), venous malformations (n = 8) and various types of
capillary/mixed lymphatic malformations (n= 28) were reliably distinguished. In
29 patients, DSA was performed and confirmed the MRA results. Embolotherapy
was successfully planned on the results of MRA in 19 patients. Histological anal
ysis confirmed the MRA results in 29 patients with operative or combined therapy
(embolization/operation).
Conclusion: Detailed demonstration of angioarchitecture and feeding vessels is
possible with 3D-ceMRA. Anatomical relationship to adjacent nerves, muscles,
and organs allows a total assessment. 3D-ceMRA can be proposed as a non
invasive technique for imaging peripheral malformations to replace preoperative
DSA and to determine the efficacy of therapy in a one-stop-shop obviating arte
riography.

8-1004 11:06

First clinical experience with timed arterial compression contrast enhanced
magnetic resonance angiography (tac-CE-MRA) of the hand
K.U. Wentz, M.A. Patak, J.M. Froehlich, M. Schroeder, C. von Weymarn,
R. Jenelten, C.L. Zollikofer; Winterthur/CH

Purpose: Temporary blood flow arrest with a blood pressure cuff during the arte
rial phase of contrast can significantly increase imaging time and spatial resolu
tion for CE-MRA of the hands. The purpose of this study was to assess and
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compare image quality, patient tolerance and clinical value of this technique in
patients and volunteers.
Materials and Methods: Ten volunteers and 15 patients presenting with periph
eral vascular occlusive disease (PVOD) of the hands were included for tac-CE
MRA. MRI was performed (Philips-Intera 1.5T) with a timed cuff inflation
(200 mmHg over 95s) during the arterial contrast phase by using a 3D-GRE se
quence (TRfTE=4.7/1.6 ms,FA=35 °). Overall image quality, technical drawbacks
(timing, artefacts) and contrast slopes measured perpendicularely to the radial,
ulnar and arch artery were assessed for comparison between patients and vol
unteers.
Results: The significant increase in temporal and thus spatial resolution (with
pixel dimensions of 0.59xO.29 mm) achieved in all volunteers, was reproducable
for all patients independent of the severity of occlusive disease and without any
discomfort. Image quality was scored as excellent or good for 12/15 patients
whereas 2/15 were hampered due to timing difficulties and 1/15 due to reduced
patient's compliance. Comparison of the upslopes between volunteers (t" .
,,,,=1297.9/ t''''h=1457.2/t",,,=1217.3) and patients (t",,"=1878.2/ t'''h=2160.2/t" .
,,,=1648.4) showed no significant difference (p=0.12) for all measured segments.
Conclusion: Tac-CE-MRA allows improved vessel depiction of the hand arteries
in patients suffering from pvqo. Both in volunteers and patients there is no sig
nificant difference for image quality, vessel depiction and tolerance. Thus tac-CE
MRA is well suited for clinical use.

8-1005 11 :15

High resolution multislice-CT evaluation of the radial artery as a potential
coronary artery bypass graft
A. Smekal , G. Friedr ich , B. Oefner, W. Recheis, D. zur Nedden; Innsbruck/AT

Purpose: Superior results of arterial bypass-grafts lead to increasing demand to
utilize internal mammary arteries and the radial artery as coronary artery by
pass-grafts. The usability of the radial artery depends on quality, patency of the
ulna artery and well-established carpal and palmar arches. The goal was to as
sess the possibility of utilizing the radial artery as bypass-graft, based on vessel
quality and functioning collateral circu its determined with high-resolution 16 row
multislice-CT ang iography (CTA).
Material and Methods: In 19 Patients (52-83y, m 69y) with known coronary ar
tery disease, scheduled for bypass-surgery, both forearms/hands were exam
ined with contrast-enhanced ultrahigh-resolution 16 row multislice CTA with
spatial-resolution equivalent to 24lp/cm at 2%MTF. Collimation 16 x 0.75 mm,
table-feed 2.7 orn/s, rotation time 0.5 sec , scan-time 17 sec . Slice-thickness 0.75,
increment 0.5 mm, approx. 560 images. 100 ml contrast-agent i.v., flow rate:3 ml/s.
Data-acquisition started using automated-bolus-tracking . Data was viewed as
axial slices, MPR, VRT. The main focus was sclerosis and stenosis of the radial
and ulnar arteries, and the existence/quality of the carpal/palmar arches.
Results: In all 38 examined forearms, the course of the radial artery, the ulna
artery, and palmar-arteries was clearly visible . Image quality was excellent and
permitted clear data interpretation. MPR was superior for image interpretation,
with VRT the course of the arterial vessels was visualized. Due to the short scan
time of 16 row multislice-CT, there was only minimal venous overlap. In 11 pa
tients , anatomical variations of carpal /pa lmar arches were demonstrated, In 5
patients calcifications of the radial arid/or ulna arteries were seen. The results
served as final decision-maker for the cardiac surgeon to utilize the radial artery
as bypass-grafl.
Conclusion: The use of 16-row-multislice-CTA permits angiography-like image
quality of the arterial vessels of the upper extremity. Precise diagnostically eval
uation with multi-dimensional visualization of the anatomical situation, even of
the low diameter palmar vessels is given,

8-1006 11:24

Stenosis graduation in spiral CT angiography: Comparison of single-slice
CT (SSCT) and multi-slice CT (MSCT) with regard to slice thickness and
pitch
P.M. Schlegel , R. Fischbach, B. Tombach , O. Maintz, A. LQtkebohmert,
W. Heindel; Munster/DE

Purpose: To systematically evaluate the influence of slice thickness and pitch on
the graduation of stenosis in SSCT and MSCT.
Material und Methods: 28 vessel phantoms (diameter 6 mm) with concentric or
eccentric stenoses and 5 different degrees of narrowing (0%, 17%,50%,82%,
100%) were scanned by SSCT and MSCT (SomatomPlus4, Sensation4, Sie
mens, Forchheim, Germany). Stenosis orientation was perpendicular to the z
axis of the scanner.Tube voltage was 120kV, tube current 90 mAs for MSCT and
adapted depending on the pitch for SSCT.The reconstruction increment was 50%

of the slice thickness . Nine protocols were tested on each scanner; slice thick
ness 1 mm, 2 rnrn, 3 mm and pitch 1. 1.5, 2, Three radiologists independently
assessed type and degree of the stenosis resulting in 1080 assessments. Esti
mations were marked as correct if within ±10% of the real stenosis, or correct for
occlusions and normal findings.
Results: The type of stenosis was evaluated correctly in 93.3% with SSCT and in
100% using MSCT. There was no significant difference regarding stenosis as
sessment for protocols with pitch 1 and similar slice thickness. The rate of correct
assessments for 1, 2 and 3 mm slices was 90%, 88%, 66% for MSCT and 85%,
80%, 68% for SSCT. With pitch 2 correct results were achieved in 87%, 91%,
62% for MSCT and 80%, 62%, 53% for SSCT.
Conclusion: The most important parameter influencing stenosis assessment is
slice thickness. Identical parameter settings for SSCT and MSCT yield similar
results for stenosis grading using pitch 1. If a pitch> 1.5 is employed MSCT is
superior to SSCT in stenosis assessment due a broadening of slice sensitivity
profile in SSCT.

8-1007 11:33

MDSCT evaluation of Adamkiewicz artery as a pre-operative tool in patients
with thoraco-abdominal aortic diseases
M. De Santis . L. Valcarenghi , F. Sandrucci , S. Pascoli , G. Pedicelli; Rome/IT

Purpose: To evaluate the capability of multidetector spira l CT (MDSCT) in the
anatomic assessment of the Adamkiewicz artery and its relationship with the
inte rcostal and/or lumbar arteries.
Material and Methods: Forty -two patients, candidate for thoraco-abdominal aor
tic surgery, underwent pre-operative contrast-enhanced un-gated MDSCT. The
artery of Adamkiewicz was visualized on source images with off-line 3D recon
struction (MPR, Mlp, VR , cine-mode display) in order to investigate the site/side
of origin and its branching level.
Results: The artery was visualized in 34/42 patients (80.9%) , Most originated
between T8 and L1 (40/42 - 95%) on the left side (37/42 - 88%). Full visualization
of the entir e course, starting from the stem of the intercostal or lumbar artery and
proceeding to the artery of Adamkiewicz and finally to the anterior spinal artery,
was obtained in 18/34 patients (52.9%).
Conclusion: Contrast-enhanced MDSCT may provide detailed anatomic evalu
ation of the Adam kiewicz artery and may be of value in the pre-operative man
agement of high-risk patients with thoraco-abdominal aortic diseases.

8-1008 11:42

Subclavian artery stenosis caused by cervical rib: Evaluation on spiral CT
anglograms
M. R6my-Jardin, A. Amara, I. Mastora, N, Sebban, A. DUhamel, J, Remy;
Lille/FR

Purpose: To evaluate subclavian artery stenosis caused by cervical rib on spiral
CT ang iograms.
Material and Methods: 25 patients (22 females; 3 males; mean age : 40 yea rs)
with unilateral symptoms and a cervical rib ipsilateral to the symptomatic side
underwent spiral CT angiography of the thoracic out let in the neut ral position and
after a postural manoeuver.
Results: Thirteen patients without arterial compression in the neutral posit ion
showed postural subclavian artery steno sis (sovority > 50%:10/13 ), in close con
tact to the cervical rib (n=5) or within a narrowed costoclavicular space (n=8) .
Twelve patients showed subclavian artery stenosis in the neutral pos ition , locat
ed in the interscalene triangle (n=9) or in close contact to the cervical rib (n=3) .
After the postural manoeuver: (a) 2 of these 12 patients showed restoration of the
arterial diameter; whereas (b) 10 patients showed worsening of the severity and/or
an increased number of the arterial stenoses.Volume-rendered images and sag
ittal reformations identif ied: (a) a complete (n=4; 16%) (mean length : 39.5 mm) or
incomplete (n=21 ; 84%) (mean length : 32 mm) cervical rib with abnormal fibrous
bands in 1 case; (b) dynam ically-induced changes of the bony structures contrib
uting to an abnormal narrowness of the costoclavicular space (mean distance
between the first rib and clavicle: 7.9 mm vs 11.2 mm; p < 0.0001) and intersca
lene triangle (mean angle between the first rib and horizontal: 34 ' vs 37" ;
P < 0.001) .
Conclusion: Spiral CT ang iography enables precise evaluation of the number,
site and severity of arterial stenosis in pat ients with a cervical rib ipsilateral to the
symptomatic side.
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8-1009 11:51

Spontaneous lower limb arteriovenous fistula in patients with diabetes
mellitus: A potential cause for persisting i$chaemic symptoms
M.S.~. O. Yu. G. Syar, M. Edmonds. H. Walters, H. Walters. P.S. Sidhu;
London/UK

Purpose: To assess the prevalence and to evaluate the clinical significance of
spontaneous arteriovenous shunting in patients with diabetes mellitus (OM).
Materials and Methods: The angiography of patients with (OM) from 1993 to
2001 were evaluated retrospectively. The distribution and severity of the vascular
disease was documented. The presenting symptoms and the presence of neu
ropathy were also documented by a review of the medical records.
Results: 348 angiograms of 285 OM patients were evaluated. AVF was found in
14 patients (5%), 8 males (age, 17 - 84 years; median age =50.2 yrs). Presenting
symptoms were; peripheral ulcer in 11 and claudication in 3 with ipsilateral symp
toms to the side of the fistula in 13/14. Neuropathic features were found in 12/14
and ipsilateral to the side of the fistula in 11 out of 12. The level of AVF were;
infra-popliteal (n=8), popliteal (n=2), superficial femoral artery (SFA)(n=3) and
common femoral artery (CFA)(n=1). CFA was diseased in 3 (2 occlusion and 1
> 60% stenosis), SFA in 7 (2 occlusion and 5 > 60% stenosis), popliteal artery in
7 (5 occlusion and 2 > 60% stenosis), ATA in 8 (6 occlusion and 2 > 60% steno
sis), PTA in 9 (6 occlusion and 3 > 60% stenosis) and peroneal artery in 4 (3
occlusion and 1 > 60% stenosis).
Conclusion: AFV is an uncommon condition associated with severe diabetic
arteriopathy and may contribute to the severity of the disease. Treatment may
improve clinical symptoms and careful search for an AVF is indicated with failure
to improve despite optimum arterial treatment.
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Use of two superparamagnetic iron oxide particles (SPIOl for tumoral
imaging: In vitro and In vivo studies
P.-Y. Brillet , O. Clement . B. Bessoud , A. Lucian i, N. Siauve , C.-A. Cuenod ;
ParislFR
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13:30 -14:00

EPS04
Chest
Moderator:
C.J. Herold; Vienna/AT

C-0353

Delphi

13:30 - 14:00

EPS06
Contrast Media
Moderator:
P.AspeJin; Huddinge/SE

C-0419

Epidauros

Chest injuries: Clinical-radiological correlation In an Interactive quiz
presentation
F.~, L. Thanos, P. Gkoutzios. S. Mylona, S. Lyra, V. Kalioras, N. Balakis;
Athens/GR

C-0354
Subpleural space: Radiological findings in normal and pathological
conditions
A. Alonso Lopez. A. Hidalgo. J. Andreu , M. Martinez, X. Merino-Casabiel ,
J. Caceres ; Barcelona/ES

C-0374
Oxygen-enhanced ventilation imaging of the lung using a newly developed
3D spin-echo-based MRI-technlque
K.L.S. Coanegra chl s, E. D'Agoslino, H. Bosmans, F Maes , D. Vandermeulen,
J. Vaninbroukx , W. De Wever, J.A. Verschakelen, G. Marchal ; Leuven/BE

C-0400
Multlslice CT in the assessment of partial anomalous pulmonary venous
drainage in adults
G. Morgan-Hughes, N. Ring, C.A. Roobonom, A.J. Marshall: Plymouth/UK

C-0420
Pharmacokinetlc analysis of MRI data obtained with a hepatocyte
bioreactor perfused with Gd-DTPA and Gd-BOPTA
C. PJanchamp ' , M. Gex-Fabry ', M. Ivancevic' , C. Dornier' , J.-P. Vallee' ,
L. Balant ' . F Terrier", M. Reist ' ; ' Lausanne/CH, 2Geneva/CH

C-0423
Criteria for evaluating lymph nodes with USPIO enhanced MRI
R.A.M . Heesakkers', J.O. Barentsz' , W. Deserno ' , F. Witjes ' ,
C.A. Hulsbergen van der Kaat M. Harisinghan i' ; 'Nijmegen/NL,
2Boston, MAlUS

13:30 - 14:00

EPS05
Computer Applications
Moderator:
8 .M. ter Haar Romany; Eindhoven/NL

C-0401

Dionysos

INTERPRET: A visual database of MRS & MRI data from human brain
tumours
J.L.C. Underwood' , FA . Howe' , M. Murphy' , A. Moreno ', C. Majos' , R. Luckin ' .
A.R. Tate' , C. Arus' , J.R. Griffiths ' ; 'BrightonlUK, 2London/UK, 3Barcelona/ES,
' Cerdanyola del ValfesiES

C-0403
Evidence-based radiology on the internet: A website for education and
practice
D.E. Malone ' , M. Staunton ' , S.J. Skehan', P.M. MacEneaney' , M. Schranz ' ;
'Dublin/IE,2Chicago, IUUS, 3Guardamangia/MT

C-0405
Nonlinear virtual colon unfolding
A. Vjlanova Bartroll' , R. Wegenk ittl' , E. Grolle r", E. Sorantin"; 'Eindhoven/NL.
2Vienna/AT,3GraziAT
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3 T vs. 1.5 T MR angiography: In vitro comparison of intravascular stent
artifacts
A. Wall, D. Maintz, S. Kramer, H. Kugel, L. Matuszewski,
W. Heindel; MOnster/DE

C-0995

C-1035

Efficacy of stellate ganglion blockade for reducing arterial spasm in arterial
grafts before bypass surgery: Evaluation by Doppler ultrasound
N. Uslu Tutar, A. Donmez, E. Karadeli, C. Araz, A. Sezgin; AnkaraITR

C-0482

C-1031

Evaluation of in-stent patency, neo-intimal hyperplasia and occlusion with a
16-slice multldetector CT scanner: Early clinical experience
F. Cademartiri, K. Nieman, R.H.J.M. Raaijmakers, L.C. van Dijk,
A. van der Lugt, P.J. de Feyter, P.M.T. PaUynama; Rotterdam/NL
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Vascular
Moderator:
J.F. DebaUn; Essen/DE

Dynamic flash 3D angiography for the assessment of pulmonary perfusion
and subsegmental pulmonary embolism in MRI
A. Kluge, G.F. Bachmann, C. MOiler; Bad Nauheim/DE

Magnetic resonance angiography with elliptical ordering and fluoroscopic
triggering of the renal arteries
F. Cademartiri"', G. Luccichenti', P. Pavone'; 'Rotterdam/NL, 2Parma/IT

C-0996

Ultrasonography of male genitourinary system in genetic diseases with
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L. Rocher, A. Giuria, N. Pasty, V. Izard, J. Young, M. Biery;
Le Kremlin-Bieetre/FR
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C-0453

Hands-on transrectal ultrasonography of the prostate (TRUS): A DVD-ROM
based mUltimedia teaching file
P.S. Zoumpoulis" S.T. Prapavesis', A. Plagou', A. Philipidou', D. Leli',
I. Theotokas', P. Papathanasiou', C. lakovou'; 'Athens/GR, 2Thessaloniki/GR,
'Tirana/AL

Diffusion-weighted MR imaging in the evaluation of renal lesions:
Preliminary results
MA Cova', F. Stacul', E. Squillaci', M. Ukmar', R. Pozzi-Mucelli'; 'Trieste/IT,
2Rome/ITDelphi
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Non-gynecologic diseases simulating gynecologic neoplasms: Radiologic
pathologic correlation
K. Matsuzaki, T. Okada, M. Takeuchi, S. Takao, S. Yoshida, H. Nishitani;
Tokushima/JP

CT findings of ureteral metastasis causing hydronephrosis
S.-Y. Yoo, S.-H. Kim, M.-H. Moon, H.-C. Kim, B.-K. Park; Seoul/KR

Comparative estimation of DCMRI and PET with F-18-FDG to evaluate
neoadjuvant chemotherapy efficiency in patients with breast cancer
VE. Savello, AA Stanzhevskiy. D.V. Ryjkova, A.S. Arzumanov, L.A. Tuitin;
Sf. Petersburg/RU
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Moderator:
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The use of a digitised archive for training in screening mammography.
European Commission project nO 17212000, European Breast Cancer
Network (EBCN)
I. Vizcaino, D. Salas, F. Ruiz-Perales, G. Fernandez, V B.C.S. Working Group;
Valeneia/ES

Enhancing area surrounding breast carcinoma on MR mammography:
Correlation with pathological examination
M. Van Goethem" K. Schelfout', C. Colpaert', E. Kersschot",
1.0.J. Verslegers', I. Blltjes', A.M.A. De Schepper'; 'Antwerp/BE, 2Aa/stiBE

Contribution of magnetic resonance spectroscopy in the evaluation of
breast masses
P. Balci, I. Topcu, A. Yurt, E. Yllmaz, E. Ada, T. Canda, S. Saydam; IzmirlTR

12:45 -13:15

.9mTc phytate for Iymphoscintigraphy and sentinel lymph node biopsy in
breast cancer
C. Tanaka, M. Goto, N. Goto, T. Ushimi, S. Saji, M. Toi, K. Abe, N. Kamata;
Tokyo/JP
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High-resolution US of nerve entrapment syndromes in the upper limb
F.~', L.E. Bacigalupo', C. Gauglio", S. Bianchi', L.E. Derchi',
C. Martinoll'; 'Genoa/IT, 2Geneva/CH
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C-0724
Forefoot pain: Differential diagnosis
E. Santos, S. Merino, E. Aguilar, J.A. Mendez, A. Martin-Peinador; MadridiES

C-0016
Epithelioid hemangioendothelioma of the liver: CT and MR imaging findings
with pathologic correlation
G. Brancatelli'. V. Vilgrain', M.P. Federle', S. Precetti', V. Paradis'. Y. Menu';
'Glichy/FR,2Pittsburgh, PAiUS

C-0017

13:15 - 13:45

EPS 11
Neuro
Moderator:
A.D. Gouliamos; Athens/GR

C-0784

Epidauros

Characterization of focal liver lesions with pulse inversion mode and
intermittent high mechanical index stimulation with Levovist
E. Quaia, M. Bertolotto, L. Calderan, A. Pozzi-Mucelli; Trieste/IT

C-0020
Preoperative evaluation of focal liver lesions using unenhanced and
Resovist-enhanced MR imaging in comparison to biphasic multislice CT
A. Ba-Ssalamah, G. Heinz-Peer, F. Stadler, T. Gruenberger, B. Happel,
F. Laengle, W Schima; Vienna/AT

C-0067
The "nodule in nodule" sign of small hepatocellular carcinoma
M.G. Panteleli'. K. Papadtrnitriou", S. Phanis', K. Patsiaoura", M. Leontsini',
S.C. Elremidis'; 'Ioannina/GR, 2Thessaloniki/GR

C-0080
Evaluation of pancreatic function after pancreatoduodenectomy using
secretin magnetic resonance cholangiopancreatography
J. Mon;lI, A. Moral, V. Artigas, A. Farre, A. Martinez-Noguera, E. Montserrat,
M. Gonzalez, J. Pernas, S. Torrubia; Barcelona/ES

Multimodal mulitisection-CT (MSCT) of ischemic stroke: Experience with
100 patients
B.F. Tomandl'. S. Fateh-Moqhadarn", E. Klotz'. A. Handschu', WJ. Huk':
'Erlangen/DE,2Berlin/DE

C-0787
The differential diagnosis of bright lesions on diffusion-weighted MR:
A case oriented tutorial
TW. Stadnik, A. De Bondt, R.A. Luypaert, C. Chaskis, K.L. Van Rompaey,
A. Michotte, M.J. Osteaux; Brussels/BE

C-0796
Endosaccular embolization of small intracranial aneurysms with maximum
diameter less than 3 mm
Y. Sagara, Y. Hori, M. Yamashita, T. Nakamura, H. Nagatomi, H. Kiyosue,
M. Okahara, S. Tanoue, H. Morl; Oita/JP

C-0798
Hemorrhagic transformation of brain Infarcts: Radiological features and
clinical importance
E. Vasilladi, P. Konstantopoulou, V. Katsitopoulou, K.N. Vemmos,
G. Pampouras; Athens/GR

13:15 -13:45

EPS10
Musculoskeletal
Moderator:
M.F. Reiser; Munich/DE

C-0676

Dionysos

Intraosseous ganglia: Imaging features in 45 patients
H.J. JI'lilIlam.s. A.M. Davies, G.M. Allen, D.C. Mangham; Birmingham/UK

C-0680
Sternum fractures: Ultrasound examination or conventional radiographs?
S. Stathopoulou, N. Makris, A. Balanika, C.E. Kokkinis, N. Evlogias,
PJ. Papadaki, C. Artinopoulos, G.M. Zavras; Kifissia/GR

C-0698
MR imaging of the lesser metatarsophalangeal joints, with standard MR, MR
arthrography, and MR bursography: Initial results in 48 cadaveric joints
N.H. Theumann', A. Mohana-Borqes", C. Pfirrmann", D. Resnick 2

;

'Lausanne/GH, 2San Diego, GAlUS
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C-0603

C-0639

C-0111

Epidauros

C-0276

Feasibility of ultrasonic videodensitometry in the diagnosis of inflammatory
myocardial infiltration and fibrosis
I.E. Itskovitch, M.v. Deryugin, V.Y. Soukhov, SA Boytsov, E.F. Onischenko;
Sf. Petersburg/RU

Cardiac iron overload assessment in ~-thalassemia major patients:
T

2
MR relaxometry vs cardiac function and exercise capacity parameters

G. Kotoulas, I. Seimenis, P. Baras, N. Vgontza, A. Lagiandreou, A. Trikas,
K. Tendolouris, D. Triantafillou; Athens/GR

C-0277

C-0296

EPS03
Cardiac
Moderator:
A. de Roos; Leiden/NL

Non-invasive characterisation of vulnerable plaque of coronary artery by
submillimeter MSCT coronary artery angiography vs intracoronary artery
ultrasound
J.S. Song', J.L. Sablayrolles'; 'Beijing/GN, 2Paris/FR

C-0298
Retrospectively ECG-gated multislice CT of the ascending thoracic aorta:
Variation in the optimal reconstruction phase and relationship to heart rate
G. Morgan-Hughes, P. Owens, A.J. Marshall, C.A. Roobottom; Plymouth/UK

C-0177

13:15 -13:45

C-0176

Diagnostic imaging in small bowel volvulus
F. Lassandro, M. Scaglione, N. Gagliardi, A. Pinto, S. Romano, L. Romano;
Naples/IT

Is MRI effective in demonstrating normal and abnormal mesenteries?
I. Tritou, P. Prassopoulos, N. Papanikolaou, M. Daskalogiannaki, K. Pagonidis,
N. Gourtsoyiannis; Iraklion/GR

Delphi

Dionysos

C-0108

Moderator:
J.-M. Bruel; Montpellier/FR

EPS 01b
GITract

13:15 -13:45

Evaluation of anal sphincter complex using high resolution T2 TSE
sequence and phased-array body coil
F. Iafrate, A. Laghi, P. Paolantonio, I. Baeli, F. Altomari, R. Passariello; Rome/IT

C-0637

C-0117

C-0606

Spiral CT diagnosis of acute mesenteric ischemia
E. De Lutio di Castelguidone, S. Merola, C. Acampora, N. Gagliardi,
L. De Bellis, L. Romano; Naples/IT

C-0601

Preoperative portal embolization in patients with chronic liver disease and
HCC: Success rate and complications
C. Lacombe', A. Denys', A. Sibert', A.-S. Hanqheard', V. Vilqraln', Y. Menu';
'GUchy/FR,2Lausanne/GH

Obscure digestive bleeding: Diagnostic contribution of multislice CT
angiography
V. Pineda, A. Alvarez-Castells, S. Quiroga, M. Sarrias, P. Ortuno, C. Sebastia;
Barcelona/ES

Sunday, March 9, 2003

Percutaneous treatment of vascular complications of liver trasplantation
M. Marini, I. Cao, M. Gomez, S.P. Mosteiro, A. Otero; La Gorufia/ES

In vivo efficiency study of four commercially available monopolar
radiofrequency ablation systems
J. Brieger, D. Schmidt, J. TrObenbach, P. Pereira, C.D. Claussen, F. Schick;
Tiibingen/DE

Interventional Radiology
Moderator:
M. Bezzi; Rome/IT

Percutaneous laser disc decompression (PLOD) under fluoroscopic and CT
guidance
P. Brunner', A. Gangi', F. Fucrxer', J.-M. Cucchi', V. Bernard', J. Sedat',
S. Chanalet", G. Michelozzi', M.Y. Mourou'; 'Monaco/MG, 2Strasbourg/FR,
Wice/FR

EPS09

Treatment of nasolacrimal duct obstruction with stent placement:
Complications and technical solutions
M.D. Ferrer-Puchol, M. Gonzalez-Anon, E. Esteban, A.J. Revert; Alzira/ES

13:15 -13:45



Monday, March 10, 2003 C-0944
Investigations of techniques to optimize the extraction of diffusion tensor
elements using isotropic media
D. GOlimar, J. Haueisen, J.R. Reichenbach; JenalOE

13:15 - 13:45

EPS08
Head and Neck
Moderator:
EJ. Adam; London/UK

C-0533

Delphi

13:15 -13:45

EPS12
Pediatric
Moderator:
F. Papadopoulou; loannina/GR

Epidauros

Radiological evaluation of orbital metastases
M. Santamaria Pena, A. Saiz Ayala, J. Borrego Gomez, A. Garcia Perez;
Madrid/ES

C-0534
A diagnostic approach to lesions of the jaw
A. Bernaerts, F.M.H.M. Vanhoenacker, J. Hintjens, A.M.A. De Schepper;
Antwerp/BE

C-0575
Dynamic MRI in the investigation of children's speech disorders
H.J. Williams, S. McMahon, G. Hughes, L.J. Abernethy, H.M.L. Carty;
Liverpool/UK

C-0577
Long-term CT follow-up of patients subjected to bone graft surgery for
unilateral cleft palate
T.M. Aalokken, K. Arctander, A. Kolbenstvedt; Oslo/NO

C-0578
Pediatric masses of the neck: Radiologic-pathologic correlation
R. f.yy, J. Vila, A. Capdevila, R. Manzanares, J.L. Rib6, J. Blanch;
Barcelona/ES

C-0892
Cardiovascular MRI for evaluation and postoperative follow-up of congenital
heart diseases
M. Bret-Zurita, E. Cuesta-L6pez, Y. Herrero, I. Pinilia, N. G6mez-Le6n;
Madrid/ES

C-0895
Abdominal anomalies detected prenatally using magnetic resonance
imaging (MRI)
A. Quiles, C. Martin, C. Duran, J. Branera, J. Rimola Gibert, P. Bermudez;
Sabadell/ES

C-0898
The efficacy of ultrasonography in children with abdominal trauma: A
prospective comparison with computed tomography
F. Tas, C. Ceran, M. Atalar, S. Bulut, O. Isik; SivaslTR

C-0905
Imaging of congenital abnormalities and postoperative complications
related to the pulmonary arteries using magnetic resonance imaging and
computed tomography
C. Crawley, D. Kitchener; Liverpool/UK

C-0912
13:15 - 13:45

EPS13
Physics in Radiology
Moderator:
D.Hawkes; London/UK

C-0940

Dionysos Abdominal gastrointestinal duplications in children: Clinical and imaging
features
N. Saturio, B. Diaz, J.A. Benito, G. Del Pozo, A. Suarez, I. Benavent;
Madrid/ES

Comparision and optimization of 3D gradient echo techniques in MR
imaging for visualization of extracellular sodium
G. Steidle, H. Graf, F. Schick, C.D. Claussen; TObingen/OE

C-0941
Application of a procedure to evaluate imaging characteristics of digital
radiography systems
L. Moro ', A. Pannella', C. Bassetti>, D. Fantinato ', G. Bertoli', M. Baldi ';
'PaviallT, 2Milan/IT

C-0942
FAIR true-FISP MR perfusion imaging of the kidneys
p. Martirosian, U. Klose, I. Mader, C.D. Claussen, F. Schick; TObingen/OE
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Abdominal Viscera (Solid Organs)

Biliary tract

C-0001
Hilar cholangiocarcinoma: Evaluation of vascular encasement and
longitudinal extension by multidetector-row CT
T. Okumoto, A. Sato, T. Yamada, T. Matsuhashi, T. Ishibashi, S. Takahashi;
Sendai/JP

Purpose: To evaluate the feasibility of multidetector-row CT (MDCT) in the as
sessment of vascular encasement and longitudinal extension along bile duct,
which are regarded as the two most important iocal factors in determining the
resectability of hilar cholangiocarcinoma.
Materials and Methods: 18 patients whose extent of tumor invasion were surgi
cally and pathologically confirmed were included in the study. All patients under
went multiphasic CT scanning using MDCT preoperatively. Arterial dominant and
portal dominant phase were acquired using detector configuration of 1.25 mm x
4 and helical pitch of 3. Both axial images on hardcopy and interactively generat
ed multiplanar reconstructed images on workstation were interpreted by the con
sensus of three observers. For vascular invasion, proper, right and left hepatic
arteries, main portal vein, right and left portal venous branches were graded
according to the degree of tumor contiguity to the vessel. Longitudinal extension
were evaluated up to second order branches and classified according to Bis
muth-Corlette classification.
Results: The sensitivity and specificity for right hepatic arterial invasion were
100% and 90%, respectively. There were no proper and left hepatic artery inva
sion which were interpreted correctly on CT. The sensitivity and specificity for
portal venous invasion were 92.3% and 90.2%, respectively. The accuracy for
longitudinal extension according to Bithmuth-Corlette classification was 77.8%.
Multiplanar reconstructed images contributed to correct diagnosis in both vascu
lar encasement and longitudinal extension.
Conclusion: MDCT is useful in detecting vascular invasion and longitudinal ex
tension of hilar cholangiocarcinoma especially when combined with multiplanar
reconstructed images.

C-0002
Differential points of benign from malignant extrahepatic noncalculus
biliary stricture: MR cholangiopancreatography (MRCP) and endoscopic
retrograde cholangiopancreatography (ERCP)
M.-S. Park, T. Kim, H. Ha, P. Kim, A. Kim, M.-G. Lee; Seoul/KR

Purpose: To evaluate the differential points of benign from malignant extrahepat
ic noncalculus biliary stricture on MRCP and ERCP images.
Materials and Methods: 36 patients with benign noncalculous extrahepatic bil
iary stricture and 50 patients with malignant stricture were evaluated. Stricture
etiology was determined based on biopsy, surgical pathology, cytology, and/or
clinical follow-up at one year. All MRCP and ERCP images were retrospectively
analyzed to determine the length, shape (smooth tapering or abrupt narrowing),
and margin (smooth or irregular) of the stricture, degree (mild or severe) and
distribution of intrahepatic duct dilatation.
Results: The length of malignant stricture (mean=28 mm) was significantly long
er than that of benign stricture (rnaane t ? mm) (P < .000). Regarding the shape
of stricture, abrupt narrowing was more frequent in malignant stricture (66%)
than in benign stricture (47%). Regarding the margin of stricture, however, irreg
ular margin was much more frequent in malignant (46%) than in benign stricture
(8%) (p < .000). Severe intrahepatic duct dilatation was present in 60% of malig
nant strictures versus 22% of benign strictures (P = .005). Bile duct wall thicken
ing with enhancement was present in 78% of malignant stricture and in 20% of
benign stricture (P < .000).
Conclusion: MRCP is useful in predicting malignant extrahepatic biliary stric
tures by demonstrating longer stricture, irreqular margin in shape, severe intra
hepatic duct dilatation, proportional peripheral duct dilatation, and bile duct wall
thickening with enhancement of the stricture segment.

C-0003
The value of sonographic findings in current infection with Clonorchis
sinensis in an endemic area
S.H. Choi, D. Choi, J.H. Lim, S.-T. Hong; Seoul/KR

Purpose: The purpose of this study was to evaluate the value of characteristic
sonographic findings of current infection with Clonorchis sinensis in an endemic
area.

Materials and Methods: Abdominal sonographic examinations of 316 patients
with C. sinensis egg-positive results in stool examinations and 141 control sub
jects were performed in a small village of north-east China. An experienced radi
ologist analyzed these parameters without knowledge of results of stool
examinations: dilatation of intrahepatic bile ducts, increased periductal echogenic
ity, extrahepatic bile duct dilatation, stones in bile ducts, gallbladder distention,
stones or floating echogenic foci in the gallbladder, pancreatic duct dilatation,
and hepatic mass. Of these, the features that most distinguished current infection
with C. sinensis from the control group were selected with a stepwise logistic
regression analysis.
Results: The four sonographic findings of current infection with C. sinensis that
distinguished it from the control group were increased periductal echogenicity (R
= 0.108), floating echogenic foci in the gallbladder (R = 0.092), dilatation of intra
hepatic bile ducts (R = 0.028), and gallbladder distention (R = 0.025), in decreas
ing order of importance (all p < 0.05). Of these, increased periductal echogenicity
and floating echogenic foci in the gallbladder showed far more statistically signif
icant association with current infection.
Conclusion: On sonographic examinations, increased periductal echogenicity
and floating echogenic foci in the gallbladder were the two most statistically sig
nificant findings of current infection with C. sinensis an the endemic area.

C-0004
Resectability of carcinoma of the gallbladder: A pictorial essay
M.S. Gulati, S.B. Paul, V. Kumaran, G. Pande, S. Peush, TK Chattopadhyaya;
New Delhi/IN

Purpose: To pictorially display the utility of dual phase helical CT (DHCT) to
predict resectability of carcinoma of gallbladder (CaGB).
Materials and Methods: DHCT images selected from 30 patients with CaGB
who presented to our tertiary institution over a 15 month period will be shown in
this exhibit. For the DHCT examination, axial sections of 2 mm were obtained
(collimation 3 mm, table speed 4.5 mm/sec) for arterial (scan delay 20 sees) and
venous (scan delay 60 sees) phases on a helical scanner. The criteria used for
unresectability were: distant metastasis (liver, peritoneum, lymph nodes), exten
sive local contiguous organ spread, involvement of secondary biliary confluence
of both lobes of liver, tumoral invasion of main portal vein or proper hepatic artery
or simultaneous invasion of one side hepatic artery and other side portal vein. All
cases which will be depicted were proven at histopathologic examination and
were assessed carefully at surgery for confirmation of CT findings related to re
sectability and unresectability.
Results: The exhibit will describe the various situations, in the form of cases, to
familiarize the delegates with the criteria for unresectability as well as resectabil
ity in patients with CaGB. It will also suggest the nature of surgery to be done in
resectable cases in various situations.
Conclusion: DHCT maybe a useful tool in preoperative assessment of this tu
mor in determining resectability and determining the nature of surgery to be done
in resectable cases.

C-0005
Hepatocellular-cholangiocarcinoma: CT and MR imaging findings
G. Brancatelli', M.P. Federle', V. Vilgrain', L Grazioli", A. Blachar", D. Cazals
Hatem', F. Dondero', O. Ebied", Y. Menu'; 'ClichyIFR,
Zpittsburgh, PAlUS, 3Brescia/IT

Combined hepatocellular-cholangiocarcinoma (HCC-CC) is a rare malignant
neoplasm that demonstrates histologic and immunohistochemical features of both
hepatocellular and bile duct epithelial differentiation. Because of its rarity little is
known about the preoperative diagnosis of this tumor by clinical, histopathologi
calor imaging criteria. Almost all published investigations have come from Asian
medical centers. By combining the resources of one American, and two Europe
an referral centers we were able to study 30 non-Asian patients with combined
HCC-cholangiocarcinoma. A confident diagnosis of combined HCC-cholangiocar
cinoma may not be possible on the basis of helical CT features alone; however, if
a patient has a liver tumor that has CT or biopsy findings that suggest cholangi
ocarcinoma but also has chronic hepatitis, cirrhosis or an elevated alpha-fetopro
tein the possibility of a combined HCC-CC should be considered. The purpose of
this exhibit is to report the clinicopathological and helical multiphasic CT findings
in 30 patients.
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C-0006
Application 01Mn-DPDP-enhanced 3DT1-welghted MR cholangiography to
various biliary disease: Additional information to the conventionalT2
weighted MR cholangiography
M.-S. Park', S.-W. Yoon', K. Kim', J.-S. Yu', T. Kim', H. Ha', P. Kim', A. Kim',
M.-G. Lee'; 'Seou/IKR, 2Gyonggi-DolKR

Purpose: To evaluate the usefulness of Mn-DPDP-enhanced 3D T1-weighted
MR cholangiography (MRC) in various biliary disease.
Materials and Methods: Routine MR cholangiographic sequences were per
formed using a half-Fourier RARE sequence with breath holds (TR/effective TE,
infinite/95 msec; flip angle, 1500; matrix, 240x256; field of view, 300-350 mm).
From 25 to 60 min after an IV injection of mangafodipir trisodium at a standard
dose of 5 umole/kq, we obtained 3D T1-weighted fat-saturated volumetric inter
polated breath-hold images (TRITE, 4.2/1.6; flip angle, 120; matrix 205x256; field
of view, 300-350 mm; and 24 partitions interpolated to 48 slices with a thickness
of 1.3 mm). Conventional heavilyT2-weighted MR cholangiographic sequences
were repeatedly performed after Mn injection. The specific examples include: bile
leakage after laparoscopic cholecystectomy (N=2), acute calculus and acalculus
cholecystitis (N=1 0), chronic cholecystitis (N=2), recurrent pyogenic cholangitis
(N=5), intraductal mucin producing tumor (N=1), peribiliary cysts (N=2), and ex
trahepatic choledocholithiasis (N=2).
Results: Mn-DPDP-enhanced T1-weighted MRC is able to demonstrate bile leak
age, cystic duct obstruction, functioning or nonfunctioning intrahepatic duct, and
non-communication of peri biliary cysts with bile duct.
Conclusion: Mn-DPDP-enhanced MRC in addition to the conventional T2-weight
ed MRC is able to afford the various functional information of the bile flow.

C-0007
Excretory MR cholangiography after intravenous Gd-BOPTA (Multihance)
injection
K. Liberopoulos, V. Ntelis, z: Nikolakopoulou, C. Samara, V. Balatsos,
I. loannidis, A. Kostantinidis, G. lois; AthenslGR

Purpose: We present our experience with IV Gd-BOPTA (Multihance) injection
in the evaluation ot biliary tree pathology by MR cholangiography (MRC).
Materials and Methods: 32 patients (17 female, 15 male) underwent MRC exam
ination.25/32 had suspected non-obstructive biliary tree pathology and 7132 had
obstructive jaundice (bilirubin level< 3 mg/dl). MRC was performed in a 1.5T
magnet, using coronal 3D T1W TSE sepuences with slice thickness 1.5 mm. The
MR images were obtained 1 hour after IV injection of 0.2 mglkg Multihance. All
our results were compared to ERCP findings.
Results: In 29/32 cases we obtained diagnostic images of the biliary tree with
MRC. Our findings were: 5 cases of multiple stenoses due to sclerosing cholan
gitis, 13 cases with gallstone disease, 4 cases pf post-operative stenosis and 7
cases of acute pancreatitis. In all these cases, our findings with MRC corellated
well with ERCP results.
Conclusion: MRC after IV Gd-BOPTA (Multihance) injection is a promising method
for evaluating biliary tree pathology, adding useful functional information.

C-OOOB
Obstructive jaundice.Which is better: Single-shot MRCP techniques or
transverse fat-saturated T2 weighted (FS-T2W) sequence?
R. Jain, S. Sawhney, H.O. Leven; Muscat/OM

Purpose: To compare single-shot MRCP techniques with respiratory triggered
transverse FS-T2W sequence, in evaluation of biliary and pancreatic pathology.
Material and Methods: Retrospective review of 60 consecutive MRI studies. Two
radiologists blinded to clinical details and results of other investigations, inde
pendently reviewed FS-T2W or single shot sequences. Ductal dilatation, level
and cause of obstruction, gallbladder disease, vascular structures and technical
adequacy of study evaluated. Discrepancies in observations were discussed, and
consensus reached in consultation with third radiologist.
Results: Both observers agreed on assessment of ductal dilatation and level of
obstruction in all cases. In 7/60 patients, there was discrepancy in assessment of
cause of ductal obstruction - at consensus, the FS-T2W sequence was more
accurate in all cases (stricture vIs calculus - 3, stricture vIs normal- 2, gallblad
der mass vIs no mass - 1 and postoperative stricture vIs mass - 1). Gallbladder
was inadequately evaluated in 10/60 patients with single-shot techniques due to
restricted imaging volume. Suboptimal studies were due to patient motion or poor
breath-holding - FS-T2W sequence - 11/60 studies; single shot technique - 12/60
studies. The major advantage of the FS-T2W sequence was detection of malig
nant lesions, organ of origin and infiltration into vascular structures.

Conclusions: FS-T2W sequence is superior in evaluation of biliary, gallbladder
and pancreatic pathology, more so for malignant diseases, specifically for deci
sion of operability or palliative management. The single best technique in the
evaluation of biliary and pancreatic disease is the FS-T2W sequence, and should
be relied upon in case of discrepancy.

C-0009
MR and CT cholangiography in evaluation of the biliary tract, after
percutaneous dilatation in liver transplantation
L. Bologna, R. Pasini, M. luliani, P. Marchesi, V. Macchi, U. Cillo, G.P. Feltrin,
D. Miotto; Padoa//T

Purpose: To evaluate with MR cholangiography (MRC) and CT cholangiography
(CTC) the residual strictures in patients who underwent dilatation of biliary ducts
stenoses developed after liver transplantation.
Material and Methods: 12 patients (11 men, 1 woman, mean age 54, range 42
63 years) without clinical, laboratory data and byoptic findings of cholestasis un
derwent MRC and CTC, performed 90 minutes after IV infusion of meglumine
iotrexate solution. 3D images were obtained from both these techniques and were
independently and blinded randomly reviewed by two radiologists.
Results: The entire length of extra-hepatic ducts was well depicted in all 12 pa
tients with CTC and in 10 patients with MRC (unsatisfactory imaging in both
patients with choledocojejunostomy) CTC showed residual strictures in 8 cases
(1 patient with stricture rate more than 70%), MRC in 9 cases (3 patients with
stenoses rate more then 70%).14 cystic stumps were recognised by CTC and 8
by MRC. Moreover CTC was able to evaluate the biliary flow through the stric
ture.
Conclusion: Both MRC and CTC provided anatomical and pathological informa
tion about the biliary system; MRC showed a higher stricture rate than CTC, not
in agreement with laboratory data and byoptic tindings. Furthermore CTC well
depicted the anostomotic tract, including patients with choledocojejunostomy. MRC
is a reliable imaging technique in the follow-up of patients with liver transplant,
who underwent dilatation of biliary duct stenoses. CTC may be proposed as an
integrative method in cases of unsatisfactory MR imaging or in order to confirm a
high stricture rate.

C-0010
MR cholangiography: Diagnostic performance in 330 cases
J. Toman, J.-P. Vallee, F. Terrier, C.D. Becker; Geneva/CH

Purpose: To evaluate the diagnostic performance of MR cholangio-pancreatog
raphy (MRC) for choledocholithiasis and biliary stenoses in a routine clinical en
vironment.
Materials and Methods: 330 consecutive patients with clinical suspicion of a
biliary disorder underwent MRC at 1.5 T using a phased array abdominal coil.
MRC was done with a breathhold "EXPRESS" sequence, with thick coronary I
oblique projectional images (3-9 cm) and axial thinslices (3-5 mm). Additional T1
weighted and time-of-flight sequences were carried out according to individual
indications. The MR diagnosis was based on the original reports by the attending
radiologists at the time of the examination. In 147 cases, the gold standard was
based on one or more of the following invasive examinations: endoscopic, percu
taneous or intraoperative cholangiography, endoscopic ultrasound. Negative clin
ical follow- up and normal biologic parameters over 6 months were considered to
be sufficient evidence of a true negative result in the remaining 171 cases.
Results: The MR diagnosis was choledocholithiasis in 35 cases, choledocholith
iasis and stenosis in 5 cases, stenosis alone in 92 cases, and normal findings in
164 cases. With regard to lithiasis, there were two false positive and two false
negative results, for a sensitivity of 95% and a specificity of 97%. With regard to
stenosis, there was one false positive and three false negative results, for a sen
sitivity of 97% and a specificity of 98%.
Conclusion: In a routine clinical environment, breathhold MRC proves to be a
reliable non-invasive examination for the detection of choledocholithiasis and bil
iary stenosis.

C-0011
Evaluation of biliary system function with dynamic magnetic resonance
cholangiography (MRC) after loading with fatty meals
R. Mikami', K. Saito', F. Kotaka', T. Ornata', K. Abe'; '/barakiIJP, 2TokyolJP

Purpose: The purpose of the study is to evaluate biliary system function using
dynamic Magnetic Resonance Cholangiography (MRC) after loading with fatty
meals (egg yolks) in patients with gallstones.
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Materials and Methods: Subjects consisted of 14 patients with gallstones and 8
normal subjects. Using the half-Fourier acquisition single-shot turbo spin-echo
sequence MRC, the gallbladder before and at 35 minutes after loading with egg
yolks, and the gallbladder volume was measured. At the same time, the gallblad
der volume was also measured by ultrasound (US). Using the rapid acquisition
with relaxation enhancement sequence, non-breath holding images were obtained
at 5-second intervals for 10 minutes before loading with egg yolks, and also at 5
second intervals for 10 minutes after loading with egg yolks. The degree of signif
icance in the difference between the gallbladder contraction rates detected by
MRC and the gall bladder contraction rates detected by US was determined. The
presence of gallstones and the ability of biliary excretion were investigated by
determining frequency of biliary excretion. Because that the bilirubin was a high
price was 2 patients, it didn't examine correlation.
Results: There was no significant difference in the gallbladder contractions be
tween MRC and US.The gallbladder contraction rate after loading with fatty meals
was significantly lower in those with gallstones than the normal subjects (P < 0.01).
The frequency of biliary excretion in those with gallstones significantly declined
(P < 0.05) compared to the normal subjects.
Conclusion: Using dynamic MRC with loading of fatty meals, the biliary system
function could be evaluated under nearly physiological conditions.

C-0012
Conventional MR imaging and MR cholangiography (MRC) in
cholangiocarcinoma
I. Baeli, A. Laghi, F. Iafrate, C. Miglio, M. Celestre, R. Passariello; Rome/IT

Purpose: The aim of this exhibit is to demonstrate the role of conventional MR
imaging and MR cholangiography in the diagnosis and staging of cholanqiocarci
noma
Materials and Methods: MRC imaging was pertormed in 30 patients with known
or suspected cholangiocarcinoma. Acquiring a HASTE multislice sequence with
MIP reconstructions and a single shot turbo-spin-echo sequence. In addition,
contrast-enhanced T1 weighted FLASH sequences were obtained.
Results: Cholangiocarcinoma may present as either a stricture, involving com
mon bile duct, common hepatic duct, biliary bifurcation (10-26%) and intrahepat
ic ducts (8-13%) or a solid intra-hepatic mass lesion. Hilar cholangiocarcinoma
may present as an infiltrative, exophitic or polypoid lesion; all of the various forms
can be clearly evaluated by MRI, using the combination of conventional and MRC
sequences. In case of infiltrative lesion, MRC findings are represented by a tight
stricture of the involved biliary duct, with dilatation of proximal bile ducts. An exo
phytic mass lesion is better demonstrated on conventional contrast-enhanced T1
weighted images. The use of contrast-enhanced images is also mandatory in
order to evaluate tumor extension along intrahepatic biliary radicles, involvement
of liver parenchyma and infiltration of vascular structures. In case of polypoid
lesions, MRC shows an intraluminal "filling defect"; this finding needs to be differ
entiated from biliary stones and clots.
Conclusion: MRCP Is a safe and effective diagnostic method for the evaluation
of cholangiocarcinoma.

C-0013
Pitfalls in diagnosing choledocholithiasis at MR cholangiography (MRC)
I. Baeli, P. Paolantonlo, A. Laghi, F. Iafrate, F. Altomari, D. Marin, R. Passariello;
Rome/IT

Purpose: To demonstrate common pitfalls occurring in interpretation of MRC
images with suspected choledocholithiasis and to learn about tricks in both im
age acquisition, reconstruction and interpretation to minimize pitfalls.
Materials and Methods: In 56 patients MRCP images obtained by using a HASTE
multisllce sequence with MIP reconstructions and single shot turbo-spin-echo
sequence, were retrospectively reviewed to assess typical appearance of pitfalls
occurring in interpretation of MRCP images for the diagnosis of choledocholithi
asis.
Results: Common pittfalls in MRCP imaging are represented by: a) lack of evi
dence of stones on either MIP-reconstructed or thick-slab images; b) diffuse low
signal Intensity of common bile duct secondary to multiple stones, mimicking
biliary stricture; c) susceptibility artifacts due to pneumobilia; d) air bubbles mim
icking small stones.
Conclusion: MRCP is the noninvasive imaging modality with the highest diag
nostic accuracy for choledocholithiasis. Image interpretation is relatively easy,
and it is based on the same semeiologic criteria used for conventional cholangi
ography; a stone, in fact, is depicted as an oval-shaped low signal intensity struc
ture surrounded by hyperintense bile. However, peculiar diagnostic criteria should
be adopted in selected cases, because of typical pitfalls occurring in MRC imag-

es. The knowledge of certain pitfalls is mandatory in order to improve the overall
diagnostic accuracy, limiting the number of false positive and false negative ex
aminations.

C-0014
True FISP versus single shot steady state MRCP in the diagnosis of
calculous biliary tree disease
p. Herrmann, H. Bonet, C. Redaelli, D. Inderbitzin, P. Vock, C. Stoupis;
Berne/CH

Purpose: To compare the True FISP sequence in the diagnosis of caculi in the
bile duct system.
Materials and Methods: 25 consecutive patients that were refered for MRC (Vi
sion-Sonata, Siemens) were included in our study. 17 patients were diagnosed
with calculous biliary disease. MRI findings (MRG-T2 heavy weigted 3-D, thin
HASTE and True FISP images) were independendly scored. Final diagnosis was
done by surgery or ERG.
Results: Gallbladder stones and choledocholithiasis were seen as low intensity
lesions In both axial True FISP and coronal MRG images. There was no case of
either cholecysto- or choledocholithiasis that was not seen in True FISP and re
vealed in ERG. One case of aerobilia was erroneously scored in both imaging
technics as calculi. 2 cases with cholecystitis were correctly identified in True
FISP.
Conclusion: True FISP is a rapid, with a better resolution to MRG, breathhold
sequence, that can be used as an alternative to MRC in case of suspected calc
ulous disease of the biliary tree.

C-0015
Estimation and comparison of the gallbladder motility parameters by two
cholescintigraphic methods
M. Petrovic" V. Artiko", V. Obradovic', K. Kostic', M. Matovic2

; 'BelgradelYU,
2KragujevacIYU

Purpose: The aim of the study is the estimation of the GB motility parameters
before and after stimulation.
Materials and Methods: BC was pertormed with 185 MBq 99mTc-EHIDA (CCK
OP 30 ng/kg i.v. in 60th min).IG (150 MBq, 99m-Tc-EHIDA, 0.25 mg/ml) lasted
3h (10 ml/h), preceded by a loading dose (two eggs in 120th min).
Results: In the controls with stimulation (BC/IC;n=10/8) appearance time (AT)
was registered earlier with BG (X=9.80±5.1 min) than with IC (X=23.38±16.3 min)
(p < 0.05). Also, in comparison to BC (X=30.50±12.77 min), filling time (FT) was
prolonged with IC (X=74.5±18.4 min) (p < 0.01). However, ejection fraction (EF)
didn't depend upon the method performed (BC:X=75.58±8.31%;
IC:X=76.7±11.9)(p> 0.05). Emptying time (ET) was shorter (X=17.10±6.33) and
ejection rate (ER) faster (X=4.82±1.85%/min) with BG comparing to IG
(X=37.8±11.4 min; X=2.32±0.8%/min). During IGH, spontaneous EF and ER
(n=13) are X=42.1 ±7.2% and X=1.97±1.22%/min. After stimulation (n=8) these
values are higher (p < 0.05) (X=76.7±17.9% and X=2.32±0.81 %/min). ET short
ens (p -c 0.01) after stimulation from X=56.8±26.0 min to X=37.8±11.4 min. How
ever, AT and FT didn't differ in response to stimulation (p > 0.05). In the 15 patients
with chronic cholecystitis and calculosis examined with BC EF and ER were low
er (X=22.44±17.71 % and X=2.24±1.88%/min) than in the controls after stimula
tion (p < 0.01). EF and ER obtained by IC in 6 patients were also decreased
(p < 0.01) (X=47.2±6.9% and X=1.05±0.41%/min).
Conclusions: EF is the only parameter that doesn't depend upon the method
pertormed in the controls and patients. BGH is a feasible method, but IGH is
carried out in more physiological conditions.
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C-0016 ~
Epithelioid hemangioendothelioma of the liver: CT and MR imaging findings
with pathologic correlation
G. Brancatelli', V. Vilgrain', M.P. Federle", S. Precelti', V. Paradis" Y. Menu';
'Clichy/FR, 2pittsburgh, PA/US

Epithelioid hemangioendothelioma of the liver is a rare tumor of vascular origin
that has a variable but often long clinical course. This neoplasm has nonspecific
clinical signs and symptoms and can be difficult to diagnose on the basis of biop
sy results. Radiologists may suggest the diagnosis of this slowly progressive
neoplasm by recognizing its characteristic radiologic features. CT and MR find
ings of coalescent peripheral hepatic masses with capsular retraction are highly
suggestive of hepatic epithelioid hemangioendothelioma. In this exhibit we present
our experience with CT and MR in more than 30 patients with this rare entity
collected at two referring institutions for the treatment of liver diseases. We will
correlate the imaging and pathologic findings with resected whole livers. Our
purpose is to make radiologists aware of the almost pathognomonic imaging find
ings in this otherwise rarely encountered entity.

C-0017 ~
Characterization of focal liver lesions with pulse inversion mode and
intermittent high mechanical index stimulation with Levovist
E. Quaia, M. Bertolotto, L. Calderan, R. Pozzi-Mucelli; Trieste/IT

Puropose: To evaluate capabilities of pulse inversion mode (PIM) in characteri
zation of focal liver lesions.
Materials and Methods: 108 focal liver lesions in 102 consecutive patients were
evaluated by PIM. Two trains of 4 high mechanical index (MI) pulses were sent
respectively 30 seconds (arterial phase) and 4 minutes (late phase) after bolus
administration of Levovist microbubbles.lmages were digitally stored and reviewed
subjectively, Helical CT, US-guided biopsy or 6 months US follow-up were used
for definite characterization.
Results: Final diagnoses recognized 20 hepatocellular carcinomas (HCCs), 4
macroregenerative nodules (RNNs), 5 cholangiocarcinomas, 10 focal nodular
hyperplasias (FNHs), 39 hemangiomas typical (n = 20) or atypical (n=19) on
conventional US and 30 metastases. HCC revealed intense contrast enhance
ment during arterial phase followed by rapid contrast washout during late phase,
except for 3 cases which retained bubbles during late phase. RNNs revealed a
slight persistent contrast enhancement. Cholangiocarcinoma revealed inhomo
geneous persistent enhancement. FNHs revealed intense (n = 8) or slight (n = 2)
contrast enhancement during vascular phase, with persistent bubbles retention
during late phase. Typical hemangiomas revealed rimlike peripheral enhance
ment on arterial phase in 4/20 cases and an isoechoic pattern on late phase in
16/20 cases. Atypical hemangiomas revealed peripheral nodular enhancement
during arterial phase with a centripetal filling on late phase, except for 4 heman
giomas smaller than 3 em which did not reveal any characteristic enhancement
pattern. No contrast enhancement was revealed in metastases.
Conclusion: PIM with Levovist revealed some characteristic contrast enhance
ment patterns in different focal liver lesions.

C-0018
Non-invasive diagnosis of liver fibrosis: Explore the potential role of
magnetization transfer contrast imaging
J. Chen, J. Lin, W. Shen; TaichunglTW

Purpose: While MR imaging of liver cirrhosis has been widely studied, the use
fulness of this imaging modality for detection of liver fibrosis is still not clear. This
experiment intends to understand if MR imaging plays a role in early diagnosis of
liver fibrosis.
Materials and Methods: Animal model of injured liver was created in New Zea
land white rabbits by oral administration of carbon tetrachloride. MR imaging of
normal liver and damaged liver were scanned thereafter in acute and subacute
stages in a 1.5 Tesla MR scanner. Tissue parameters including T1, T2, and mag
netization transfer effect were measured. Liver biopsy was performed each time
after the MR examination. Histological changes were disclosed and collagen
amount was calculated by imaging analysis software. These findings were then
correlated with the results of MR imagings.
Results: In acute stage, both T1 and T2 were prolonged but MT effect was de
creased due to tissue necrosis and cellular swelling. Months after the chemical

induction, prominent periportal fibrosis coexistent with incomplete remission of
acute tissue change was found. Both T1 and T2 values did not showed significant
difference from that of control group. Magnetization transfer contrast imaging,
however, showed significantly stronger effect than that of normal liver tissue
(P <: 0.001).
Conclusion: Measurements of various MR tissue parameters can monitor the
tissue changes in acutely damaged liver. Magnetization transfer contrast imaging
plays a potential role for diagnosis of early liver fibrosis before obvious morpho
logical change of the liver occurs.

C-0019
Correlation between intranodular blood supply and signal intensity on MR
imaging in hepatocellular nodules associated with liver cirrhosis
R. Shimmura, O. Matsui, T. Gabata, K. Ueda, J. Sanada, N. Terayama;
Kanazawa/JP

Purpose: To analyze the correlation between intranodular blood supply and sig
nal intensity on MR imaging in hepatocellular nodules associated with liver cir
rhosis.
Materials and Methods: 114 hepatocellular nodules in 58 cirrhotic patients (hep
atits B related 10, C-related 41, others 7) who received both hepatic arteriogra
phy including CT during arterial portography (CTAP) and CT during hepatic
arteriography (CTHA) and MR imaging were subjected to the study. CTAP find
ings were divided into groups A (almost the same portal supply relative to the
surrounding liver in almost all of the nodule), B (decreased portal supply) and C
(absent portal supply), and CTHA groups 1 (almost the same arterial supply), 2
(decreased arterial supply),3 (increased arterial supply). Among them, the corre
lation between the combination of CTAPand CTHA findings and signal intensity
was analyzed.
Results: These nodules were divided into three types, type A (A in CTAP, 2 in
CTHA)(n=43), type B(B,2)(n=24), and type C(C,3)(n=40). Other combinations
(small in number) were excluded from the analysis. 72% of type A nodules showed
hypointensity on T2 weighted image (p -c 0.001), 50% of type B isointensity
(<: 0.001), and 88% of type C hyperintensity (p=0.001), respectively. On T1, 63%
of type A revealed hyperintensity, 36% of type B isointensity, 48% of type C hy
pointensity, without statistical significance.
Conclusion: There was an intense correlation between intranodular blood sup
ply and signal intensity on T2 weigheted images in various kinds of hepatocellu
lar nodules associated with liver cirrhosis.

C-0020 ~
Preoperative evaluation of focal liver lesions using unenhanced and
Resovist-enhanced MR imaging in comparison to biphasic multislice CT
A. Ba-Ssalamah, G. Heinz-Peer, F. Stadler, T. Gruenberger, B. Happel,
F. Laengle, W. Schima; Vienna/AT

Materials and Methods: Thirty-three patients with suspected colorectal metas
tases were enrolled in the study (18m, 15f, mean age 64.2 yrs). MR imaging was
performed with a 1.5 T MR system (Vision; Siemens) by using following sequenc
es: T1-w 2D FLASH before and after iv bolus injection of 1,4 ml Resovist in the
arterial phase, portalvenous phase and at 10 minutes delay, Turbo STIR, T2*w
FLASH and T2 w-TSE with fatsat were also obtained before and 10 minutes after
injection of Resovist. MSCT was performed (Volume Zoom; Siemens) during the
early arterial phase (aortic bolus trigger) and during the hepatic venous phase
after administration of 150 cc iodine contrast media (flow rate 8 ml/sec). An inde
pendent reading by two experienced abdominal radiologists was employed. His
tologic verification could be obtained in 28 patients and follow-up in 5 patients.
Results: On pre- and post contrast MR imaging a total of 122 focal liver lesions
were detected. Unenhanced MR imaging revealed 114 lesions and Resovist-en
hanced images showed 8 additional lesions. On MSCT, a total of 112 focal liver
lesions were detected. On Resovist-enhanced-MR imaging a total of 10 small (3
7 mm) additional lesions were depicted.
Conclusion: Resovist-enhanced MR imaging are at least equal to biphasic MSCT
in detection and characterization of focal liver lesions larger than 1 em and seems
to be superior in the detection of lesions smaller than 1 em.

C-0021
Telangiectatic focal nodular hyperplasia: CT and MR findings with
pathologic correlation
G. Brancatelli, V. Vilgrain, P. Attal, B. Taouli, V. Paradis, Y. Menu; Clichy/FR

Focal nodular hyperplasia (FNH) is a benign liver tumor with characteristic im
aging features such as strong, uniform hypervascularity and a central scar. Re-
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cently a variant of foca l nodular hyperplasia, the telangiectatic type, has been
reported. Although telangiectatic FNH is a rare entity that in our experience dif 
fers from typical FNH at imaging, it has received virtu ally no attention in the radi
ology literature. We found lesio ns to be multiple in more than half of the cases.
We observed five atypical features: lac k of a central scar, lesion heterogeneity,
hyper inten sity on T1-weighted MR imag es, strong hyperintensity on T2 -weighted
MR images and persiste nt cont rast enhancement on delayed pos t-contrast CT or
T1-weighted MR sequences. Al least two of these four features wer e ob served in
72% of pat ients .The purpose of this exhibit is to desc ribe the CT and MR imaging
find ings in 14 pat ient s wi th telangiectat ic FNH and to compare imaging features
wi th histopatholog ic resu lts of resected lesions . The ultim ate goal is to educat e
rad iolog ists on this poorly known benign live r les ion .

C-0022
R2 relaxometry with MRI for the quantification of t issue iron overload in
beta-thalassemic patients: Comparison with other methods
E. Alexopoulou , P. Baras, F. Stripeli, K.S. Malagari , V. Ladis , A.C. Katamis,
N.L. Kelek is; AthenslGR

Purpose: R2 (=1/T2) relaxation rate measureme nts of the liver and heart of b
thal assemic patients were examined again st liver iron concentration (L1C) meas
urements obt ained through biopsy to ass ess the abil ity of MRI to non- invasively
quantify tissue iro n overloa d.
Materials and Methods: R2 valu es in the liver (mid-level of segment VI) and
hear t (free wall of left cardiac ventricle) of 17 beta-thalassemic patients (aged
12-33 years) and 10 controls (aged 22 -32 years) were obtained at 1.5T using a
2D, 16-echo, CPMG Spin Echo pulse seque nce (T R=2000 ms, 192x256 matrix,
TE ,=5 ms). Biopsy specimens from the examined liver region were obtained from
all pati ent s, for histological det ermination of iron overload . Serum ferritin read
ings were availabl e for all patients.
Results : A statistica lly significant difference (p < 0.0001 ) was obse rved between
the averag e liver R2 value (57.9±2 0.1 rns-t ) of patient s and the average liver R2
(15.4:t1.5 rns-t) of healthy contro ls. For the pat ient group, a linear relationship
(r=0.82, p=0.0001 ) was fou nd betwe en liver R2 relaxat ion rates and L1Cvalues.
A less significant relationsh ip was found between blood serum ferr itin and L1C
(r=0.6 1, p=0 .03). Th e ma rked discordanc e betwe en live r and heart R2 valu es in
many pat ients indicates the unpredictabili ty of myocardial iron overloa d from
measureme nts in other organs.
Conclusion: R2 re laxation rate mea sure ments of the liver, obtained with an ap
propr iate mult i-echo MR imaging sequence, offers the potential to monitor tissue
iron overload of beta-thalassemic patients more efficiently than blood serum fer 
ritin .

C-0023
Usefulness of Mn-DPDP in the characterization of focal liver lesions In MR
imaging
A. Tor reprosa' , L. Marti-Bonmati', J.M. Alus tiza", J. Mar tin ' , F. Saez ",
L. Oleaqa": 'Va/encialES , 2San SebastianlES, 3SabadeJIIES, 4Bi/baolES

Purpose: To evalu ate the usefulness of Mangafodipir (Teslascan®, Mn-DPDP) in
the characteriza tion of focal liver lesions with MR ima ging.
Materials and Methods: 69 patients with pre and post Teslascan® (0,5 ml/kg )
MR imaging of focal liver lesions we re included . All had histological diagnosis.
MR variable s (grade and type of lesion and peri pheral enh ancement) were corre 
lated with tum or histology and , within hepatocell ular carcinomas (HCC ), to tumor
differentia tion.
Results : HCC (30), adeno mas (2) and foca l nodular hyperplasias (FNH) (6) en
hanced mod erately or strongly. Metastasis (24), necrotic HCC (2), cholangiocar
cinoma (1), hemangioma (1), cystoade noma (1) and nodular con fluent fibrosis
(1) didn't enha nce . Only 1 metasta sis slightly enhanced (pro bably related to par
tial volume effect). Adenomas (2), and HCC (15) showed homogeneous enhance
ment, while most FNH (5) showed a centra l non- enhancing scar . Some HCC (15)
showed heterogeneous enhancement, 1 with a central sca r. There were stat ist i
ca lly sig nificant relationship s bet ween histology and enhancement (Fisher exact
test , p < 0.001) . There was no sig nificant differe nce bet ween histo logic grade of
HCC and enh ancement. All les ions with a no n-en hanc ing capsule were hepato
cellular (21 HCC and 1 FNH ), while a periphera l enh ancing ring was identified
onl y in met astasis (5) .
Discussion : Mn-DPDP is an hepatocellular contrast media useful in the differen
tia tion between focal liver lesions, taking into account both the lesion type and
degr ee of enhancement and the characteristics of the tumor periphery.
We couldn't find a relationship between the histological grade of HCC and its
enhancement.

Conclusions: Teslascan® is also use fu l in the characterizat ion of foca l liver le
sions in MRI.

C-0024
Intrahepatic portosystemic venous shunts (IPSVS): Study with echo color
Doppler
P. Rinaldi, A.M. De Gaetano, B. Barbaro, P. Mirk. B. Guy, P. Marano; Rom ellT

Purpose: Large intrahepatic portosystemic venous shunts (IPSVS) are said to
be rare lesions and are regarded as a co ngenital vascular malformat ion or an
acqu ired va riation wit h vascular pathways developing in response to por tal hy
pertens ion . We present nine cases of IPSVS; Doppler features and hemodynam
ic effects on int rahepatic ci rculation are evaluated.
Materials and Methods: Ultrasonography and color Doppler were performed as
first exam ination in all the patients. Doppler diagnosis was radiologically con
firmed by CT in 6 pts, by MR in 3 pts and by angiography in 2 pts . The shunt
between the portal and hepatic vein was aneurysmal in 6 pts, while multiple tor
tuous vessels were observed in 3 pts .
Results: Qualitative alterations of Doppler spectra were also observed. In all the
cases the feeding portal branches and the draining veins appeared enl arg ed and
showed increased flow velociti es. Flatten ing of the waveform of the draining he
pat ic vein was observed in 6 cases, while cardiac modulation of the port al spe c
trum was observed in 3 cases. In 3 cases portal flow was prefe rentially directed
towa rd the shunt with reduction (2 cases) or absence (1 case) of portal perfusion
of the liver.
Conclusions: Intrahepatic porto- systemic venous shunts are usually detect ed
by ult rasono graphy; colo r Doppler is essential for proper diagnos is and can also
eva luate the hemodynamic relevance of the shunt and the related changes in
liver perfusion. Spiral CT and MR can supplement US, although either modali ties
may misdiagnose small and peripheral shunts. Angiography should be performed
in symptomatic lesion s to plan therapy.

C-0025
Congestion of graft in the living related liver transplantation with modified
right lobe graft: CT findings and clinical significance
K. ~, H. Ryeom, Y. Kim, Y. Hwang , D. Kang ; TaegulKR

Purpose: To describe CT find ings of hepatic venous congestion after living relat
ed liver transplantation (LRLT) and to define their sign if icance.
Material and Methods: Four teen consecutive patients who underwent mod ified
right lobe graft were included. In 12 pat ients, middle hepatic vein (MHV) tributar
ies were ligated. After transplantation we performed CT scans (on postop erative
days 7, 14 and 90). Doppler ultrasonography (US) was performed to check the
hepatic venous flow in congested area . We compared these CT and US findings
wit h clinical and laboratory data.
Results: An area of venous congest ion was found in 12 of 14 patients (86%) on
the first postoperative CT scans. The volume of the congested area was 177 to
440 mL (24 - 50% of transplanted volume) . At CTobtained 14 days aft er opera
tion, congested areas wer e not significantly changed. In survived 11 patients,
congestion areas had completely disappeared at CT obta ined 90 days. MHV trib
uta ries drain ing cong ested area were found in 10 of 14 on fi rst CT sca ns . On
correlated Doppler USG , reverse flow (hepatopeta l) in MHV and communicatin g
veins between the middle and right hepatic veins were seen. No direct co rrela
tion could be defined betw een the volume of cong ested areas and clin ical find
ings or laboratory data.
Conclusion: Hepatic venous congestion after modified right lob e graft occurs at
a relati vely high inciden ce. It can be seen as various patterns on dyn am ic CT.
Whether hepatic vein tributaries have been ligated or connected to the recip ient's
IVC, congestion invariably and uneventfu lly disappears by intrahepat ic collater
als be tween middle and right hep at ic veins .

C-0026
The effectiveness of SPID-MRI fo r evaluation of the therapeutic effect after
radlofrequency ablation against liver tumors: Comparison w ith CT
M. Sasaki, M. Takigawa, Y. Isobe, H. Yanaihara; SagamiharalJP

Purpose: Rad iofrequency ablat ion (RFA) has recently become an effective treat
ment for hepatic tumors and CT has been used to evaluate the effect after treat
ment so far. But the arterio-portal shunt (A-P shunt) which is often seen in arterial
phase on contrast enhanced CT makes evaluation difficult especially in hyper
vascular hepatocellular carcinomas.The purpose of this study is to evaluate the
effectiveness of SPIO-MRI as a follo w-up study after RFA treatment against he
patic tumors.

A B B 0 E F G 359



Materials and Methods: Both SPIO-MRI and CT were performed for 63 liver
tumors one week after RFA and the outcome was assessed after more than three
months.
Results: The ablated areas were delineated on T2WI and PDWI as iso to slightly
high intensity area with higher intensity "rim" in all cases. On CT, the ablated
areas were not enhanced and rim-like enhancement which corresponded to "rim"
on SPIO-MRI was seen on delayed phase. In 9 cases, the viable parts of tumors
were detected as high intensity areas with good contrast to the ablated areas
only on SPIO-MRI. Moreover, in sixteen cases, SPIO-MRI made it easier distin
guishing the viable parts of tumors from associated A-P shunt because of the
accumulation of SPIO in the liver parenchyma associated with A-P shunt. On the
contrast, the viable parts of tumors which were unable to be detected on SPIO
MRI could be shown only on CT in 4 cases.
Conclusion: SPIO-MRI was more useful for evaluation of the effect after RFA for
liver tumors than CT.

C-0027
Spontaneous hepatic arterioportal shunt, arteriovenous shunt, and
intrahepatic portosystemic venous shunt: Imaging findings and
interventional treatment
A. Kaku, H. Kiyosue, H. Mori, S. Matsumoto, S. Tanoue, Y. Sagara; OitalJP

Purpose: Hepatic vascular shunts will occur in three vascular components of
hepatic artery, portal vein, and hepatic vein. Spontaneous hepatic vascular shunts
are congenital or spontaneously developed secondary to portal hypertension or
hormonal abnormality. The others are caused by hepatic trauma or hepatic tu
mors. Clinical manifestations of the hepatic vascular shunt are varied from asymp
tomatic to fatal, which mainly depend on the shunt vessels and hemodynamics of
the shunt. Some of these shunts mimic a hyper vascular tumor on dynamic CT.
Diagnosis and treatment of these shunts are important.
Material and Methods: We reviewed medical records and radiologic reports in
cluding angiography, dynamic CT, and MR imaging from data base of our institu
tion for the last 10 years, and selected cases with spontaneous and secondary
hepatic vascular shunts including intrahepatic portosystemic venous shunt, he
patic arterioportal shunt, hepatic arteriovenous shunt and hereditary telangiecta
sia.
Results: In this exhibit, we described various types of hepatic vascular shunts
with their etiology, typical imaging findings, and interventional treatments. Devel
opment and microvascular anatomy of the hepatic vessels related to hepatic vas
cular shunts are also illustrated.
Conclusion: Understanding the clinical significance and imaging finding of the
hepatic vascular shunt and embryology and microanatomy of the hepatic vessels
related to hepatic vascular shunt are important for diagnosis and treatment of
hepatic diseases.

C-0028
Virtual hepatectomy with multislice CT
PM. Carrascosa', C.M. Capufiay" P. Sisco ', J. Costa', N. Perrone ', A. Krisna',
D. Smith", J. Carrascosa'; 'Buenos Aires/AR, 2Cleveland, OH/US

Purpose: To show a new technique of presurgical evaluation of liver tumors by
multislice CT, determining the usefulness of presurgical virtual liver hepatecto
my, in correlation with surgery findings.
Materials and Methods: Twenty patients with liver tumors were evaluated with
MSCT and then operated on. MSCTs were performed with a multislice CT scan
ner (Mx8000; Philips Medical System). An arterial and a venous phases with
slices of 2.5 mm width, 1.3 mm reconstruction interval, pitch 0.875, kV: 120, mAs
were performed. Once acquired images were sent to a workstation where, with
the help of the surgeons, the 3D volumes of each lesion, of the total liver and of
the segments to be resected were calculated. Statistical Analysis: Spearman Rank
order correlation was performed to compare the results of the resected liver vol
ume between MSCT and surgery.
Results: Virtual Liver segmentation allowed to perform the surgery in 100% of
the patients in one time and there were no complications in the 18 patients eval
uated. Spearman Rank order correlation for resected liver volume was 0.80 (CI
0.54-0.93). P value < 0.0001.
Conclusion: Presurgical Liver Hepatectomy is a new application tool of MSCT. It
is useful to determine the surgical technique for each patient and this information
allow the surgeons to know if the remnant liver will be enough for the patients to
avoid a post-surgical liver insufficiency.
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C-0029
High resolution multldetector-row computed tomography in the
preoperative evaluation of living liver donors:Technical development and
early clinical results
M. Francone, F. Fraioli, C. Catalano, A. Napoli, F.Venditti, S. Fiori,
R. Passariello; Rome/IT

Purpose: To evaluate the possible role of high resolution multidetector-row CT
(MDCT) as the sole examination in the preoperative assessment of potential liver
living donors.
Material and Methods: 15 potential donors underwent MDCT with 0.5 seconds
gantry rotation time. Pre (4 x 2.5 mm collimation) and post-contrast (4 x 1 mm
collimation) acquisitions, during arterial and portal venous phases were performed
after l.v, administration of 140 ml of non ionic contrast agent at 4 mils, with a
delay time of respectively 22 and 60 seconds. Precontrast study was utilized to
assess liver density. Real time interaction with the post-contrast 3D data set was
performed on a commercially available workstation. CT data included assess
ment of liver parenchyma for fatty infiltration; depiction of arterial, portal venous,
and hepatic venous anatomy and identification of important vascular variants;
determination of total and lobar liver volume and virtual hepatectomy was also
performed.
Results: Fatty liver, was found in 2 patients then excluded as possible candi
dates; right hepatic artery arising from the SMA was found in 6 patients; no other
vascular variants were found. Calculation of liver volume provided a 10% error as
then found at surgery, in no case significant.
Conclusion: MDCT afforded complete preoperative evaluation of potential living
liver donors. Total and lobar volume determination provided accurate and repro
ducible information. MDCT, as a single imaging modality, provides a minimally
invasive comprehensive pre-operative evaluation that can be expected to have a
major impact on patient selection and surgical planning.

C-0030
Dynamic magnetic resonance imaging using superparamagnetic iron oxide
for murine hepatocellular carcinoma
y. Ono; Sakai/JP

Purpose: To differentiate hepatocellular carcinoma (HCC) of different histopatho
logic grades with dynamic magnetic resonance (MR) imaging using superpara
magnetic iron oxide (SPIO).
Materials and Methods: To induce murine HCCs, 12 male Wistar rats were fed
carcinogenic diet of 0.06% 3'-methyl-4-dimethlamino azobenzene. As a contrast
medium, newly developed SPIO (SHU555A) was used. 40umol Fe/kg of SHU555A
was given intravenously. Immediately after rapid injection of SHU555A, MR im
ages were obtained every 6 sec until 1 min, and thereafter 2, 3, 4 and 5 min.
Histopathologic analysis was done on hematoxylin-eosin stain and Prussian blue
iron stain.
Results: In total , 16 murine hepatic tumors were examined by dynamic MR study.
The size of tumors ranged from 3 to 15 mm (rneotanes mm). Histologically, 3
tumors were poorly differentiated HCCs (pHCC), 6 well differentiated HCCs
(wHCC), and 7 hyperplastic nodules (HPN). The time intensity curves for hepatic
tumors could be classified into three types. Type 1: only arterial dip in signal
intensity. Type 2: arterial and portal dips followed by gradual recovery. Type 3:
arterial and portal dips without recovery. All pHCCs showed Type 1. Four wHCCs
showed Type 2. Two wHCCs and all HPNs showed Type 3. Poorly differentiated
HCC did not show a portal dip in the time intensity curve, while wHCC showed
both arterial and portal dips.
Conclusion: SPIO dynamic MR imaging can demonstrate the difference between
pHCCs and wHCCs by the existence of the portal dip in the time intensity curve.

C-0031
Multiphase contrast-enhanced CT of the liver with a multislice CT scanner:
Effect of iodine concentration of the contrast material on aortic, portal
venous, and hepatic enhancement in patients with chronic hepatic damage
S. Itoh, M. Ikeda, M. Achiwa, T. Ota, H. Satake, T. Ishigaki; NagoyalJP

Purpose: To clarify the effects of a high concentration of contrast material in
multiphase contrast-enhanced CT of the liver with a multislice CT scanner.
Materials and Methods: One hundred and twenty-nine multi phase contrast-en
hanced CT examinations including double arterial phase imaging were randomized
into three protocols: contrast injection at 0.07 mUkg body weight/sec over 30 sec
with an iodine concentration of 300 mgl/mL in Group 1, injection at 0.06 mUkg
body weight/sec over 30 sec with a concentration of 350 mgllmL in Group 2, and
injection at 0.07 mUkg body weight/sec over 25.7 sec with a concentration of



350 mgl/mL in Group 3. Contrast enhancement in each acquisition was meas
ured in the aorta, portal vein, and liver at the level of porta hepatitis, and the
aortic enhancement index, in which aortic enhancement was integrated during
the interval, was calculated for the first- and second-pass acquisitions.
Results: No statistically significant differences were observed between Group 1
and Group 2 in the enhancement of any organ in any acquisition. In Group 3, both
aortic enhancement and the aortic enhancement index in the first-pass acquisi
tion were significantly increased, while portal venous and hepatic enhancement
were unchanged.
Conclusion: The degree of contrast enhancement of the liver in any phase is
determined mainly by the injection rate of iodine dose per patient weight regard
less of the iodine concentration. Shortening the duration of injection for a given
iodine dose with a high concentration of contrast material can achieve almost
exclusively arterial phase imaging with increased arterial enhancement.

C-0032
Hypoechoic liver lesions: Possibilities of characterization with contrast
enhanced ultrasonography (CEUS) in comparison with spiral CT and MRI
M. D'Onofrio, S. Vasori, N. Nicoli, U. Rozzanigo, A. Casaril, C. Procacci;
Verona/IT

Purpose: To evaluate the ability of contrast enhanced ultrasonography (CEUS)
in the characterization of hypoechoic liver lesions.
Materials and Methods: 66 patients with hypoecoic liver lesions (diameter: 1
18 em; 16 lesions < 2 em) found on conventional US, were studied with CEUS,
CT and/or MRI. There were 24 benign lesions with diagnosis of hemangioma in
12 cases, capillary hemangioma in 4, focal nodular hyperplasia/FNH in 5 and
focal fat-spared region in 3 cases. There were 42 malignant lesions with diag
noses of hepatocellular carcinoma/HCC in cirrhosis in 23 cases, metastatic car
cinoma in 8 and metastatic endocrine tumor in 10, and chotanqiocettular
carcinoma/CCC in one case. 12 HCCs, 6 metastatic carcinomas and CCC were
resected. 2 metastatic carcinomas, 3 FNH and all the endocrine metastases were
diagnosed at biopsy. The remaining HCCs were proved angiographically and
benign lesions by imaging and followed-up.
Results: CEUS was able to characterize 22/24 (92%) of the benign lesions: 12/12
hemangiomas (fill-in-enhancement), 4/4 capillary hemangiomas (homogeneous
enhancement without portal clear defect), 3/5 FNH (bright-enhancement with
central defect) and 3/3 focal fat-spared region (portal no clear defect). CEUS
characterized 39/42 (93%) of the malignant lesions: 22/23 HCC (mosaic-enhance
ment with portal clear defect), 8/8 metastatic carcinomas (portal clear defect),
9/10 metastatic endocrine tumors (target-enhancement with portal clear defect).
Enhancement pattern of small liver lesions was demonstrated in all cases at
CEUS and in 6/16 (62%) at spiral CT.
Conclusions: CEUS correctly characterized hypoecoic liver lesions in 92% of
cases. CEUS is superior to spiral CT in demonstrating small « 2 em) hypervas
cular lesions and hemangiomas.

C-0033
Contrast enhanced ultrasound with second generation contrast agent in
traumatic liver lesions
V. Miele, V. Buffa, M. Galluzzo, G. Regine, A. Stasolla, M. Atzori; Rome/IT

Purpose: Conventional ultrasound poorly agrees with CT, the gold standard in
detecting and defining size and extension of traumatic liver lesions. Second gener
ation ultrasonographic contrast agents improve the ability of US in diagnosis and
characterization of liver lesions. We present our experience in diagnosis and stag
ing of traumatic liver lesions with second generation agent (SonoVue®) enhanced
ultrasound.
Materials and Methods: In March - August 2002,127 patients were admitted
into the Emergency Department for blunt abdominal trauma. 112 underwent ul
trasound, performed with Sequoia 512 (Acuson, USA); in 15 patients convention
al ultrasound detected traumatic liver lesion, successively studied with IV
administration of SonoVue® (Bracco, Italy), 2 ml/l 0-15", imaging continuous, grey
scale, low Ml (0,20), software CCI. We noted size of lesion, in conventional and
enhanced ultrasound, and involvement of hepatic surface. All patients underwent
contrast enhanced spiral-CT (RHOTA, Esaote, Italy or HiSpeed, GE, USA). Re
sults of enhanced US compared with conventional US and CT.
Results: Conventional ultrasound detected 18 lesions (15 patients): 10 hypo
anechoic areas suggesting hematoma, 8 hyperechoic areas with shaded bor
ders; 3/15 lesions involved the surface. Enhanced ultrasound revealed all the
lesions as strongly hypoecohic areas in comparison with parenchyma which
strongly enhanced, the borders were well defined, the size appeared larger and

surface was involved in 5/15 patients. Enhanced ultrasound and CT had good
correlation, also in defining largest diameters of the lesions.
Conclusion: Second generation ultrasonographic contrast agents improve de
tection and staging of traumatic liver lesions, compared to CT. Enhanced ultra
sound can be useful for the diagnosis, better in suspected isolated liver lesion, in
children, in follow-up.

C-0034
Enhancement pattern in focal nodular hyperplasia (FNH): Comparison
between SonoVue enhanced Ultrasonography and MR with hepatospecific
contrast media (Gd-BOPTA)
L. Romanini, L. Grazioli, M.R. Cristinelli, E. Gadola, P.Cabassa, D. Ceriani;
Brescia/IT

Purpose: To evaluate correlation of FNH enhancement pattern between ultra
sound after SonoVue administration and MR study with Gd-BOPTA.
Materials and Methods: Among a group of 33 patients with benign focal liver
lesions 19/33 with 25 FNHs, confirmed by MR with Gd-BOPTA, were studied
consecutively and blindly with enhanced ultrasonography. Typical features on B
Mode and colour-Doppler study were considered (homogeneous pattern, arterial
vascolarization etc.). The enhancement pattern after SonoVue administration was
considered characteristic, like the MR enhancement pattern, if was present: a)
early marked and homogeneous enhancement on the arterial phase (AP): hyper
echoic lesion, b) rapid washout on the portal phase (PVP): isoechoic lesion, c)
iso or slightly hypoechogenicity on the equilibrium and delayed phase (DP).
Results: 24/25 lesions were correctly characterized by the peculiar enhance
ment on AP and the rapid washout. On PVP 20/24 lesions were homogeneously
isoechoic or slightly hyperechoic, 4/14 were mildly hyperechoic. On DP 14/24
were isoechoic or slightly hypoechoic, 10/24 were weakly hyperechoic. The scar
was present in 6/25 nodules on baseline study: hypoechoic. On the dynamic study
2/6 were evident on every phase, 2/6 on PVP and DP,2/6 only on DP.ln 2 lesions
the scar appeared only after SonoVue administration. Considering the enhance
ment pattern one lesion was not characterized.
Conclusions: Our study demonstrates the similar FNH enhancement pattern of
SonoVue enhanced ultrasonography and MR with Gd-BOPTA, offering further
elements for the ultrasound characterization.

C-0035
Liver infections: A revised classification system for identification of
common and uncommon pathogenes on US, CT and MR
N.S. Renken, G.P. Krestin; Rotterdam/NL

With the evotutlon of medical care a decline of liver infections caused by common
pathogens is seen. However the increasing number of immunocompromised pa
tients results in a higher number of uncommon causes of liver infections with
often a high mortality. To deal with these, sometimes very uncommon pathogenes,
we propose a revised classification system based upon imaging techniques. Four
categories are defined: diffuse liver infections, focal liver infections, abscesses
and angiodestructive infections. Examples of US, CT and MR will be shown. The
findings iclude examples of infections of mucormycosis, candida, actinomycosis,
rochalirnea, echinoccoces uni- and rnultilocularis, ascariasis, amoeben, fasciola
and S.Aureus causing pylephlebitis. We believe that this revised classification
system improves early identification of the liver infections and treatment.

C-0036
Liver examination by 1H MR spectroscopy of HIV and HCV co-infected
patients
E. Tarasow, A. Wiercinska-Drapalo, J. Jaroszewicz, L. Siergiejczyk, B. Kubas,
W. Dzienis, D. Prokopowicz, J. Walecki: Bialystok/PL

Purpose: Hepatitis C virus (HCV) and HIV infections may progress to chronic
hepatitis and are correlated with liver cirrhosis. Liver biopsy is the most accurate,
but invasive method for detection and staging of chronic hepatitis. Proton MR
spectroscopy (1H MRS) provides in vivo determination of metabolic concentra
tion in body tissue and may be used as non-invasive tool to assess the status of
liver damage. We evaluated 1H MRS features in order to evaluate hepatocellular
damage in HIV and HIV/HCV co-infected patients.
Materials and Methods: Liver in vivo 1H MR spectra were obtained in patients
with HIV (n:14), HIV/HCV co-infection group (n:20) and healthy volunteers (n:24).
Resonances of lipids, glutamine/glutamate (Glx), phosphomonoesters (PM E),
glycogen/glucose (Glyc) were assesses and metabolite ratios to total lipids (TL)
were calculated.
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Results: In HCV group significant increase in GlxfTL (p=0.006) and PMEfTL
(p=0.004) comparing to healthy individuals were observed. HIV and HCV co
infected group resulted in further increase of all metabolite ratios comparing to
control group; moreover GlxfTL (p=0.006) and PMEfTL (p=0.004) were signifi
cantly elevated in comparison to HCV-infected group. All metabolite ratios in HIV
patients showed positive correlation with CD8 lymphocyte count (p < 0.05 for
GlycfTL, GlxfTL and PMEfTL), whereas there were no associations with CD4
lymphocyte count, HIV viral load and biochemical liver tests.
Conclusions: The increase in metabolite levels indicated that severity of liver
injury progress with HIC/HCV co-infection. Correlation between metabolite ratios
and CD81ymphocyte count suggest that host cellular immune response contrib
utes to hepatocellular damage in patients with HIV infection.

C-0037
Volume estimation using ultrasound (US) measurements in normal and
cirrhotic liver: Comparison with CT planimetry
C. Chatzimichael ', I. Katsaounos", K. Pahou', D. Leli 2,2 , C. Tsamalis',
P.S. Zoumpoulis'; 'Athens/GR, 2TiranaiAL

Purpose: To determine easy to use and repeatable US measurements for the
estimation of the volume in normal and cirrhotic liver.
Materials and Methods: We measured the volume of 80 normal and 75 cirrhotic
livers by a protocol of CT planimetry, using edge detection, 3D reconstruction
and voxel counting. In order to determine an easy to repeat US volume estima
tion of the liver, we choose diameters and surfaces from the left, right and cau
date lobes of normal and cirrhotic livers. We assumed that the shape of the left
and right lobe of the liver could be considered as pyramids and the caudate lobe
as a cubical volume. We calculate the volume using simple geometric formulas
and subtract a volume from the right and left lobe in order to compensate the
shape of the inferior surface of the liver.
Results: The US estimation of the volume of the liver using a selection of diam
eters and surfaces was reliable both for normal and cirrhotic liver and similar to
the measurement calculated by CT planimetry.
Conclusion: A proper selection of a small number of diameters and surfaces
from the left, right and caudate lobes of the liver can produce a reliable and
repeatable US estimation of the volume of the normal and cirrhotic liver.
Learning objectives:

Follow-up liver volume variation during chronic liver disease and medical treat
ment of cirrhosis.
Learn to estimate liver volume using easy to measure diameters and surfac
es during US examination.

C-0038
Liver adenomatosis: Clinical, histological and magnetic resonance (MR)
imaging findings in a rare hepatic disease
C.R. Achard, B.P Gallix, J.-M.C. Bruel; Mantpellier/FR

Purpose: To report and illustrate the clinical, histopathologic, and imaging find
ings in patients with liver adenomatosis.
Materials and Methods: The clinical presentation, histopathologic patterns, and
imaging findings are analysed and illustrated on the basis of a personal series of
nine patients who underwent MR imaging, with or without Computed Tomogra
phy (CT) and/or Ultrasonography (US).
Results: The clinical presentation consists in abdominal pain, hepatomegaly and
impaired liver function. In these patients without any history of glycogen storage
disease, any imaging modality shows the multiple focal liver lesions, but MR is
likely the modality of choice to depict the heterogeneous structure of the adeno
matous nodules with hypervascularity, fat areas, haemorrhage and necrosis chang
es, and the decreased conspicuity at portal venous and delayed phase imaging.
Conclusion: Liver adenomatosis is a rare disease. Compared to those described
in young women who are taking oral contraceptives, the lesions in liver adenom
atosis are multiple, currently symptomatic in relation with impaired liver function
and acute haemorrhage.
Learning objectives:

Recognize patterns of the multiple heterogeneous focal lesions in patients
with liver adenomatosis at MR and CT imaging.
Differentiate liver adenomatosis from other liver multiple tumors in terms of
clinical presentation, diagnostic imaging and prognosis.
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C-0039
Liver and spleen 3D computed tomography volume quantitation and their
clinical significance
H. Rabenandrasana, A. Furukawa, M. Yamasaki, M. Takahashi, K. Murata;
ShigalJP

Purpose: We estimate retrospectively the precise segmental liver and spleen
volume data using 3D reconstruction computed tomography (CT) application and
compare the results with a previously described functional hepatic assessment.
Materials and Methods: Twenty three patients with liver disease were divided
into three groups depending on the liver function, mild (n= 8), moderate (n=7)
and severe (n=8) hepatic dysfunction. The functional hepatic volume based on
the criteria of the Liver Cancer Study Group of Japan by 99m Tc-GSA was com
pared with the results from the segmental and morphological liver and spleen
volume of the twenty three patients determined by 3D computed tomography
(CT) using the General Electric advantage windows workstation and doctor view
software.
Results: The total mean hepatic volume from the three hepatic segments were
grouped in mild, moderate, and severe dysfunction, and was 1157 ± 199, 1355±
460, 941± 229; while spleen showed 149 ± 100, 353 ± 221, 449±120 respective
ly.There was a good correlation between the spleen 3 D volume and the severity
of liver function. In the case of hepatic volume, there was no correlation with the
described 99m Tc-GSA hepatic functional classification.
Conclusion: This result indicates that the spleen 3D volume ratios is proportion
al to the severity of a liver dysfunction, and suggests that the liver quanlilation
measured by 3D computed tomography should reflect spleen volume. This ability
to evaluate and follow-up changes in size is a clinically useful method of measur
ing progress of liver-spleen disease, a useful therapeutic index.

C-0040
Detection of hepatocellular carcinoma in patients with chronic hepatitis:
Multislice spiral CT (MSCn versus MR imaging (MRI)
R. Iannaccone, A. Laghi, F. Mangiapane, S. Trenna, F. Altomari, F. Piacentini,
R. Passariello; Rome/IT

Purpose: The aim of our study was to compare MSCT and MRI for the detection
of hepatocellular carcinoma (HCC) in patients with chronic hepatitis.
Materials and Methods: 92 patients with 131 HCCs underwent MSCT and MRI
within a l-month period. CT utilized: collimation 2.5 mm; slice width, 3.0 mm;
table feed, 10.8 mm/sec. MRI at 1.5 T utilized T2w (TR inf, TE 90 msec) HASTE
and Tlw (TR 160 msec, TE 2.3 msec) sGRE sequences acquired before and
after IV injection of 0.1 mmol/kg/bw of gadolinium chelate. Non-contrast, arterial,
and portal venous phase images were obtained in all patients with both tech
niques. All patients had at least one lesion confirmed pathologically. Each patient
had also an imaging follow-up (With one MSCT and one MRI per year) of at least
two years. CT and MR images were evaluated by three separate radiologists.
Sensitivity and positive predictive value (PPV) were calculated.
Results: Mean sensitivity and PPV for HCC detection were 87% and 95% for
MSCT, and 91.6% and 90.2% for MRI, respectively. MRI provided a better sensi
tivity than MSCT (p=ns); MSCT yielded the lowest number of false positive diag
noses (6 versus 13).
Conclusion: MRI was slightly superior to MSCT for the detection of HCC in pa
tients with chronic hepatitis, but MSCT had the highest PPV.

C-0041
18F-FDG PET images were useful to diagnosis of hepatocellular carcinoma
resulting from B type hepatitis virus
Y. Nakagami, N. Takahashi, S. Torigoe, A. Suzuki, T. Kawano, M. Ito, T. Hara,
T. Inoue; YokohamalJP

Purpose: Liver tumors, especially hepatocellular carcinomas (HCCs), often ex
hibit no contrast with surrounding non-tumorous liver tissue in F-18-f1uoro-2-de
oxy-2-fluoro-D-glucose (FDG) positron emission tomography (PET) images. But
HCCs resulting from B type hepatitis virus exhibit more contrast than HCCs from
other types hepatitis in our hospital. We evaluated the difference of FDG uptake
in various viral types of HCCs.
Materials and Methods: Twenty pretherapeutic patients with 25 liver tumors were
studied, including 17 patients with 20 HCCs, and 3 patients with 10 metastatic
liver tumors from 2 colorectal carcinomas and 1 esophageal carcinoma. After
scans, visual analysis was performed. For quantitative evaluation, a region of
interest (ROI) was placed over the entire tumor region, at the level of the maxi
mum diameter of the tumor. The average activity within each ROI was subse
quently corrected for radioactive decay, and the standardized uptake value (SUV)



was calculated by dividing the tissue activity by the injected dose of radioactivity
per unit body weight.
Results: The median SUV was significantly lower in HCCs resulting from C type
hepatitis virus than in HCCs resulting from B type hepatitis virus or metastatic
liver cancer, and the median SUV ratio was significantly lower in HCC than in
HCCs resulting from B type hepatitis virus or metastatic liver cancer.
Conclusion: FDG PET studies performed in order to evaluate the difference of
FDG uptake in various viral types HCCs. FDG PET was useful for clear visualiza
tion of liver tumors, especially HCCs resulting from B type hepatitis virus and
metastatic liver tumors.

C-0042
VISE with parallel acquisition technique (iPAT): Dynamic contrast-enhanced
MR-imaging of HCC
M. Dobritz', T. Hadkow", W.A. Bautz", E.J. Rummeny', FA Fellner";
'Munich/DE, 2Erlangen/DE, 3LinziAT

Purpose: The VIBE (volume interpolated breath-hold examination) sequence in
combination with parallel acquisition technique (iPAT:integrated parallel acquisi
tion technique) allows dynamic contrast-enhanced MRI of the liver with high tem
poral and spatial resolution. The aim of this study was to obtain first clinical
experiences with this technique for detection and characterization of focal liver
lesions in patients with hepatocellular carcinoma.
Materials and Methods: We examined 35 consecutive patients using a 1.5T MR
system (gradient field strength 30 mT/m) with a phased-array coil combination.
Following sequences were acquired: T2-w TSE and T1-w FLASH, after applica
tion of gadolinium six VIBE sequences with iPAT (TRITE/Matrix/partition thick
ness/time of acquisition: 6.2 msl 3.2 ms/256 x 192/4 mm/13 s), as well as
T1-weighted FLASH with fat saturation. Two observers evaluated the different
sequences concerning the number of lesions and their dignity.
Results: The VIBE sequences were superior for detection of lesions with arterial
hyperperfusion with a total of 104 focal lesions. 60 lesions were found with T2-w
TSE and 58 with plain T1-weighted FLASH. Diagnostic accuracy increased with
the VIBE sequence in comparison to the other sequences.
Conclusion: VIBE with iPATallows MR imaging of the liver with high spatial and
temporal resolution providing dynamic contrast-enhanced information of the whole
liver. This may lead to improved detection of disseminated hepatocellular carci
noma.

C-0043
False-positive results of the multislice helical CT in patients with liver
metastases
E.V. Rozengaouz, L.A. Tyutin; St. Petersburg/RU

Purpose: To evaluate frequency rate of false-positive results of the helical CT in
patients with liver metastases.
Material and Methods: Helical CT of 65 patients with metastatic lesions of the
liver (29 male and 36 female) aged 32 to 65 years were analyzed retrospectively.
The CT studies were performed using multislice helical scanner "Somatom Vol
ume Zoom" (Siemens) with slice collimation 4 x 5 mm, slice thickness 5 mm and
table motion 25 mm per tube rotation. After obtaining native images, the contrast
study was performed using. Omnipaque 300, 1.5 ml/kg. Arterial, portal vein and
venous phases were evaluated (20, 50 and 200 s, respectively). The results of
helical CT were compared with routine and intraoperative US as well as opera
tive findings.
Results: The results of helical CT were not confirmed by the data of intraopera
tive operative and US interventions in 5 patients (8%). In all of them one or two
contrast phases of multislice helical CT showed focal changes of hepatic paren
chyma that were evaluated as metastatic ones: in three patients multifocal and in
two patients solitary, of 4 to 12 mm in diameter. Moreover, in three of these five
patients routine US also showed focal changes with localization coincided with
that on helical CT.
Conclusion: Focal changes seen in one or two phases of helical multiphase CT
of the liver may be false-positive, even in coincidence with US findings.

C-0044
How the blood drains to the middle hepatic vein from right and left lobes:
An analysis with MDCT volume data
N. Teleuhan, C. Ono, A. Tamura, Y. Hirokawa, Y. Akiyama, M. Ishifuro, K. Ito;
HiroshimalJP

Purpose: Interest in the middle hepatic vein is increasing because of its index
role in liver transplantation. We analyzed how the blood drains to the middle he
patic vein from the right and left lobes using MDCT volume data.
Methods and Materials: We examined 10 donor candidates for liver transplanta
tion with MDCT. Three-dimensional rendering images of the liver parenchyma
and the hepatic veins were created. After identifying the middle hepatic vein, the
draining volume from the middle hepatic vein were divided into those from right
and left lobes.
Results: Total liver volume and middle hepatic draining volume were 1200-1900 ml
(mean: 1476 ml) and 200-730 ml (mean: 414 ml), respectively. The proportion of
middle hepatic vein draining volume was 16-43% (mean: 28%) of total liver vol
ume. Divided volumes from right and left lobes were 90-420 ml (mean: 198 ml)
and 100-310 ml (mean: 216 ml), which were 13% and 15% of the total liver vol
ume.
Conclusion: The proportion of middle hepatic vein draining volume had a con
siderable variation among 10 persons. In most of the cases the draining volumes
from the left lobe were bigger than those from right lobes.

C-0045
Role of multidetector CT in the evaluation of potential lobe liver living
donors
M.C. Martina, M.C. Cassinis , A. Veltri, S. Barbero, C. De Feo, G. Carrara,
F. Marchisio, F. Cesarani, G. Gandini; Turin/IT

Purpose: To present the multidetector CT protocol followed in preoperative study
of potential liver donors to identify vascular variants, focal lesions, parenchymal
diseases and to calculate total and lobar volume during virtual hepatectomy.
Materials and Method: 15 potential living donors underwent multidetector CT
between May and January 2002 (8 females, 7 males, age range 22-61 years).
Imaging CT performed with a LigthSpeed scanner (GE Medical Systems, Mil
waukee, WI) and post-processing on workstation ADW 4.0 (GE Medical Sys
tems) consisted of:

four unenhanced 5 mm axial scans at fixed level at different kilovoltage (80,140
kV) to assess fatty infiltration
IV injection of 180 ml contrast media at 68% (Iomeron 400 Bracco) at 5 mils.
Arterial-dominant phase images (2.5 mm collimation, 15 HS) used for Mip
arterious reconstructions
Portal-dominant -phase images (2.5 mm collimation,15 HS) used for Mip portal
and hepatic veins reconstructions, total and lobar liver volume measurement
and virtual hepatectomy.

Results: 7/15 patiens underwent surgery.We found 3 major contraindications (a
too thin arterial hepatic vasculature, 2 "portal trifurcations"), 2 are waiting for
surgery, 3 patients received OLT.At surgery the mean lobar weight was 93.5% of
estimated virtual volume; all vascular variants identified with volumetric CT were
confirmed.
Conclusions: Multidetector CT is an accurate technique in potential living liver
donors selection, affording a good planning for safer surgical approach. It is fun
damental in the hepatic parenchymal, vascular and volumetric evaluation; it is
not indicated to visualize the biliary tree.

C-0046
Hemodynamics of hepatocellular carcinoma with single-level dynamic
computed tomography during hepatic arteriography
H. Tanihata, M. Sato; WakayamalJP

Purpose: To verify the hemodynamics of hepatocellular carcinoma (HCC) and to
explore the draining pathway using single-level dynamic computed tomography
during hepatic arteriography (single-level dynamic CTHA).
Materials and Methods: 101 patients with 131 nodules of HCC underwent sin
gle level dynamic CTHA. Single-level dynamic CTHA was performed after inser
tion of a catheter into proper hepatic artery with a slice thickness of 3 mm at the
same level for 40 seconds during injection of contrast medium for the first 10 sec
onds. The images of single-level dynamic CTHA was classified into three phas
es.
Results: The vascular pattern of the tumors was analyzed in each phase and
classified into three patterns; hypervascular pattern in 86 nodules whose aver
age size were 31.6±16.3 mm, intermediate pattern in the 21 nodules it was
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20.8±7.8 mm or hypovascular pattern in the 24 nodules it was 13.4±4.2 mm.There
was significant correlation between the tumor size and the vascular pattern. In
the groups of hypovascular and intermediate pattern, the draining pathways were
sinusoids. In the 86 nodules of the group with hypervascular pattern, 23 nodules
drained into portal vein, 13 nodules drained into hepatic vein, 5 nodules drain
into extrahepatic vein and the other 45 nodules drained into sinusoids.
Conclusion: Single level dynamic CTHA showed the growth process of HCC
initially from a hypovascular pattern and progressing to hypervascular through
the an intermediate pattern. The draining pathways of hypovascular and interme
diate pattern were sinusoids and those of hypervascular pattern were the various
vessels including portal vein, hepatic vein, extrahepatic veins and sinusoids.

C-0047
MR liver fat quantitation with opposed phased sequences in diabetic
patients treated with insulin: Preliminary results
G. lazzarotti, V. Zampa, M. Cosottini, M. Michelassi, I. Sargellini, S. Ortori,
C. Sartolozzi; Pisa/IT

Purpose: To evaluate the liver lipid contents in diabetic patients treated with in
sulin.
Material and Methods: Fat quantitation was based on fat fraction index = Slin
SlouVSlin that is affected by T1 relaxation of the tissue of interest. Opposed phased
sequences were applied in a experimental phantom to quantify the fat content:
the fat fraction index plotted in function of the fat percentage was obtained for the
T1 of the normal liver by using an adequate Gadolinium concentration. In 10
normal livers and in 10 steatosic parenchyma of diabetic patients treated with
insulin, two GradientEcho sequences were acquired with an echo time in and out
of phase respectively. To obtain the fat percentage, fat fraction index was calcu
lated and referred to the experimental curved obtained with the phantom. Fat
percentage obtained with MR was compared to density values of liver obtained
with CT.
Results: Fat fraction index in normal liver was inferior to 0.25 that was a fat per
centage inferior to 5%. In the steatosic liver of diabetic patients fat fraction range
between 0.52 and 0.31 with a fat content of 10-25%. Fat fraction correlates with
the reduction of density value of the liver obtained with CT.
Conclusion: Our preliminary results seem to indicate that opposed phased se
quences are a safe, rapid and useful method to quantify the fat liver contents in
diabetic patients submitted to various therapies.

C-0048
Hands-on liver ultrasonography: A DVD-ROM based multimedia teaching
file
P.S.Zoumpoulis', S.T. Prapavesis', D. Leli"', G. Karras" S. Sipsas ',
A. Delladestima', V. Koratzinos '; 'Athens/GR, 2Thessaloniki/GR, 3Tirana/AL

Purpose: To discuss the role of US, colour power Doppler, contrast agents and
interventional US guided techniques in the diagnosis of chronic liver disease
(ClD), portal hypertension and focal liver lesions.
Materials and Methods: The aim of the project is to teach ways to form diagnos
tic liver US images. This teaching file contains a detailed text with linked images,
comments explaining US techniques on video sessions, image galleries, image
and video cases with simultaneous video presentations showing: a) the examin
er and his/her manipulation with the transducer and b) the resulting real-time US
session and images.
Results: The general part of this DVD-ROM is divided in chapters that deal with
liver anatomy, liver hemodynamics, US semiology of ClD, fatty infiltration, cirrho
sis and hemodynamics of portal hypertension. US findings of benign and malig
nant focal liver lesions are discussed and corresponding US guided minimally
invasive techniques for the diagnosis and treatment of those lesions are present
ed.
Conclusion: Recent multimedia software and techniques are resembled to present
this user-friendly, self-training DVD-ROM, a tool for radiologists on US techniques
and semiology of ClD and focal liver lesions.
Learning objectives:

To review the role of US imaging, colour and power Doppler and US contrast
agents in the diagnosis of ClD, portal hypertension and focal liver lesions.
To present with a comprehensive way the US imaging, hemodynamic and
minimally invasive techniques used for ClD and focal liver lesions.

C-0049
Budd-Chiari syndrome: A radiologic-pathologic correlation
G. Srancatelli', V. Vilgrain ', M.P. Federle', D. Cazals-Hatem', D. Valla"
A. Slachar', Y. Menu '; 'Clichy/FR, 2pittsburgh, PAiUS

Budd-Chiari syndrome is a progressive form of liver failure due to hepatic venous
outflow obstruction. Imaging features include heterogeneous hepatic parenchy
ma with patchy enhancement, direct findings of hepatic venous occlusion, cau
date hypertrophy or other hepatic morphologic changes and large regenerative
nodules. The clinical course and imaging findings may vary and evolve as the
hepatic veins may occlude or recanalize asymmetrically and sequentially. Extra
hepatic findings are frequent and due to portal hypertension, including ascites,
splenomegaly and portosystemic collaterals (varices). While CT can demonstrate
thrombosed hepatic veins, these are often more evident on ultrasonography or
MRI. Intrahepatic collateral vessels are often demonstrated in chronic Budd-Chi
ari syndrome. In this exhibit we will describe our experience with the CT and MR
in more than 100 cases of patients with Budd-Chiari syndrome. Since 20 of our
patients received liver transplantation, we will emphasize the imaging-pathologic
correlation to help radiologists better understand this entity.

C-0050
Primary biliary cirrhosis: Helical CT and pathologic findings
G. Srancatelli, M.P. Federle, A. Slachar; Pittsburgh, PAiUS

Purpose: To evaluate and compare clinical, pathologic, and helical CT findings
of PSC.
Materials and Methods: We reviewed the medical records and CT scans of 53
patients who underwent evaluation, treatment, and transplantation. All patients
underwent helical multiphase CT.We evaluated multiple epidemiologic, clinical,
and morphologic criteria. Clinical and morphologic features were evaluated and
compared in the advanced and less advanced cases of PSC.
Results: Common and characteristic findings included the following: 45 (85%) of
the 53 patients were women with the onset of disease (diagnosis) in middle age
(mean, 50.7 years; range, 26-71 years). The average time from diagnosis to OlT
was 6.1 years (range, 1.5-20.0 years). CT findings in advanced PSC often re
sembled those seen in other forms of cirrhosis, with a small heterogeneously
attenuating liver, varices, and splenomegaly. The liver in less advanced disease
was usually enlarged or normal in size, with a smooth contour, little atrophy, and
lacelike fibrosis and regenerative nodules in nearly one-third of the livers. Pa
tients with less advanced disease frequently had varices (n = 33 [62%]) and
ascites (n = 13 [24%]). lymphadenopathy was seen in 47 (88%) patients. Hepa
tocellular carcinoma was found in four (8%) patients, two of whom also had chronic
hepatitis C. During a follow-up period of 5-72 months (median, 46 months; mean,
42 months) after OlT, only two patients experienced recurrence of PSC.
Conclusion: PSC is an important cause of liver failure, with distinctive clinical
and CT findings that may assist diagnosis and allow adequate treatment.

C-0051
Hepatocellular carcinoma In non-cirrhotic liver: CT, clinical, and pathologIc
findings
G. Srancatelli" M.P. Federle', L. Grazioli-, V. Vilgrain'; 'Pittsburgh, PAlUS,
2Brescia/lT, 3Clichy/FR

Purpose: To review clinical, pathologic, and CT findings in patients with HCC in
non-cirrhotic liver.
Materials and Methods: Clinical, pathologic, and imaging findings were retro
spectively evaluated in 39 patients with HCC in non-cirrhotic liver. Helical mul
tiphasic CT scans were reviewed for morphologic features such as tumor size,
margins, and hemorrhage and degree of enhancement.
Results: All patients (25 men, 14 women; mean age, 61 years) were U.S. resi
dents; none had an Asian surname. Twenty-four patients (62%) had no identifia
ble risk factors; 34 (87%) were symptomatic. HCC was proved and cirrhosis
excluded with biopsy in all cases. HCC was moderately (n = 32) or well (n = 6)
differentiated in 97% of cases and poorly differentiated in one. Serum fetoprotein
level was elevated in 26 patients. large tumors (mean diameter, 12.4 em) were
depicted at CT in all cases. Thirty-two patients had a solitary or dominant mass.
Tumor margins were well defined in 21 patients, with a lobulated surface in 33.
Calcifications were depicted in 11, hemorrhage in 10, fat in four, dilated intrahe
patic bile ducts in 17, and abdominal lymphadenopathy in eight. In 38 patients,
tumors were heterogeneous with areas of necrosis. HCC was hypoattenuating
on non-enhanced images in 34, heterogeneously hyperattenuating at arterial
phase in 38, and hypoattenuating at portal phase in 35 patients.
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Conclusion: HCC developed in the absence of cirrhosis or known risk factors
and typically appeared as a large symptomatic hepatic tumor with clinical, labo
ratory, and CT featu res that distingu ish it from most other hepat ic masses.

C-0052
Optimization of early arterial phase acquisition using multislice spiral CT in
patients with chronic hepatitis: Low-dose versus standard-dose technique
R. Iannaccone . A. Laghi, F. Mangiapane, S. Trenna, F.Altomari , F. Piacent ini,
R. Passar iello; Rome/IT

Purpose: The purpose of our study was to opt imize a low-dose early arter ial
phase for the evaluation of hepatic and mesenter ic arter ies in patients with chronic
hepatitis using multislice spiral C1.
Materials and Methods: The anatomy of hepatic and mesenteric arter ies was
assessed in 40 patients. All examination s were performed using a multislice CT
scanner (Somatom Plus 4 Volume Zoom, Siemens). CT technique utilized: slice
collimation , 2.5 mm; slice thickness, 3.0 mm; reconstruction interval, 1.0 mm.
Contrast material (2 ml/kg) was injected at 5 ml/sec. 20 patients were studied
with standard-dose technique (mAs, 165; mSv 2.4-3.1); the remaining 20 pa
tients were studied with low-dose technique (mAs, 50; mSv 0.7-0.9). Image anal
ysis was performed on a dedicated workstation using a software package with
volume-rendering capabilit ies (Vitrea 2.6, Vital Images).
Results: Both techniques provided excellent display of the anatomy of hepatic
and mesenteric arteries in all patients . Five vascular anomalies (3 with standard
dose and 2 with low-dose techniqu e) were depicted.
Conclusion: Early arter ial phase may play an important role for preoperative
detection of vascular anomalies in patients who are candidates for hepatic resec
tion and cryoablation or arter ial chemoembolization; the low-dose technique sig
nificantly reduces patient exposure to ionizing radiation.

C-0053
Detection of liver metastases by pulse inversion harmonic imaging with
Levovist in comparison to conventional ultrasound and with magnetic
resonance imaging (MRI) with Gd-BOPTA as reference procedure
E. Mosconi, E. Quaia, M. Bertolotto, M.A. Cava, M. Ukmar, R. Pozzi-Mucelli;
Trieste/IT

Purpose: To define capabilities of Pulse Inversion Harmonic Imaging (PIHI) in
detection of liver metasta ses.
Materials and Methods: 20 consecuti ve patients with 1-5 liver metastases iden
tified by conventional US, were evaluated by PIHI3 minutes after Levovist (2.5 g)
bolus injection. MRI was performed byTSE T2-weighted and Tt -weiqhted gradi
ent-echo sequences. Images were acquired before, during dynamic phase and 1
hour after Gd-BOPTA (0,05 mmol/Kg) injection. MRI was considered as the ref
erence procedure. Lesions conspicuity after Levovist injection was subjectively
graded by a scoring system (SS; 1-4). Metastases number and the mean diame
ter of the smallest identified lesions were evaluated in each employed imaging
modality. Metastatic nature of lesions was proved by biopsy (n=2), US (n=9) or
MRI (n=8) appearance or by patient clinical history (n=1).
Results: Metastases conspicuity was higher (p < 0.05) on PIHI (mean SS 3.5,
range 1-4, median value 2) than on conventional US (mean 2.2, range 1-3, medi
an value 1). In comparison to convent ional US, PIHI identified the same number
of metastases in 12 pat ients and an higher number in 7 patients. In 1 patient PIHI
identified 1 lesion which was not confirmed by MRI (false posit ive finding ). Be
sides proved metastatic lesions, PIHI identified as hemangiomas 10 lesions in 2
patients which were instead characterized as metastases by MRI (false negative
findings). Difference in smalles t lesions mean diameter, respectivel y in conven
tional US (1.3 em). PIHI (5.4 mm). and MRI (5.2 mm), was significant (p < 0.05).
Conclusions: PIHI seems to be a reliable modality to detect liver metastases.

C-0054
Quantitative analysis for assessing the function of liver segments by using
99mTc- GSA SPECT
1.T.],&' , K. Takai' , H. KobayashI', T. Ishigaki' ; 'NagoyalJP, 2Toyoake/JP

Purpose: In the present study, we developed a semi-quantitative index for evalu
ating segmental liver function using Tc-99m diethylenetriaminepentaacetic acid
galactosyl human serum albumin.
Materials and Methods: A three head SPECT equipped with a low energy high
resolut ion parallel hole collimator was used. Used pre-filter was Butterworth and
axial images were reconstructed by a ramp filter without attenuation correction.
Correlation between SPECT counts and net concentration of activity of radioiso 
topes was evaluated in basic consideration using LKS and Nine-Ball phantoms .

Results: SPECT Counts = 0.6 1RI concentrat ion
There was a simple correct ion among the amounts of binding with receptor (Cr).
the counts of the liver ROI(C). the counts of the heart ROI (Ch), and intrahepat ic
blood volume rate (Vr).
Cr= C - ChxVf
O<Vf < 1
Injected GSA amounts can be calculated from injected net RI counts. Free GSA
amounts can be evaluated from counts of the heart. Vr can be assumed by per
forming SPECT three times in series. Regional liver function , regiona l GSA re
ceptor amounts, can be evaluating the ratio between the region's counts and
whole counts. In clinical SPECT images, we could evaluate the regional liver
function before and after chemolipiodolization.
Conclusion: In conclusion , our method is a simple semi-quantitative index of
analyzing segmental liver funct ion.

C-0055
The role of the hepatic radionucllde angiography in the portal perfusion
assessment in cirrhosis and liver tumours
V. Artiko , V. Obradovic , K. Kostic, M. Petrovic; Belgrade/YU

Purpose: The aim of the study is the examination of the relative portal blood flow,
by assessment of the hepatic perfusion index (HPI) in different degrees of hemo
dynamic alterations related to liver cirrhosis and some focal liver diseases.
Materials and Methods: Hepatic radionuclide angiography (HRA) was performed
with bolus injection of 740 MBq- 99m-Tc-pertechnetate. during one minut (1f/sec),
using ROTA scintilla tion camer a and Micro Delta computer Siemens). HPI was
estimated using Sarper's method of slope analysis.
Results: In 10 controls (C), HPI was 0.68+1-0 .06 ; it was significantly decreased
(p < 0.01) in 5 patients with chronic active hepatitis (HAH, 0.57 +1-0.03 ). 13 with
liver cirrhosis without (LC, X=0.49 +1-0.13 ) and 18 with esophageal varices (LCEV,
X=0.32 +1-0.19), as well as in 4 patients with LC and scle rosated esophageal
varices (LCSEV.X=0.16+1-0.11). Comparing to HAH and LC (HAH-LC, P > 0.05),
HPI values were signifi cantly lower in LCEV (p < 0.01) and LCSEV (p < 0.05),
while the values between the last two groups didn't differ (p > 0.05). In 22 pa
tients with liver hemang iomas (LH, X= 0.64 +1-0.08 ) HPI values were physiolog
ical (C-LH. p > 0.05). However, in 4 patients with hepatocellular carc inoma (H,
X=0.26+1-0 .20), and 8 with liver metastase s (LM, X=0.40 +1-0.28) , HPI values
were significantly decreased (p < 0.01), but they didn't differ between themselves
(H-LM, p > 0.05).
Conclusion: Portal perfusion estimated by HRA decreases in respect to the por
tal hypertens ion and collateral circulat ion development. HRA is an useful method
for the differential diagnosi s of hemangiomas and primary liver carcinom as, to
gether with ultrasonography and blood pool scintigraphy.

C-0056
Hyperechoic hepatic nodules: Ultrasonography and spiral CT features with
pathologic correlation
Y. Kim' , W. Jeong2

, O. Ch02
; ' Kuri/KR, 2Seoul/KR

Purpose: To illustrate usual and unusual diseases causing hyperecho ic nodules
in the liver and to correlate the hyperechoic component on US with spiral CT and
pathology.
Materials and Methods: Ultrasonography has proved to be a valuable imaging
method in evaluation of hepatic disease .We reviewed pathologi cally and clinical
ly proven hyperechoic hepatic masses on ultrasonography.
Results: A broad spectrum of liver abnormalities including vascular masses (he
mangioma and hemangioendothelioma), fat containing masses (multifocal form
of the fatty infiltration, angiomyolipoma , adenomatou s hyperpl asia, nodular re
generative hyperplasia. hepatoce llular adenoma and hepatocellular carcinoma
with fatty metamorphosi s), gases (gas-containing abscess), solid and fibrotic
masses (cholangiocarcinoma and leiomyosarcoma). and miscellaneous (calci
fied granuloma and mucin secreting hepat ic metastasis).
Conclusion: Hyperechoic hepatic nodules do not always represent hemang i
omas. Most tumors have a hyperechoic port ion that is pathologically corre lated
with fat, calcification, fibrous tissue, hypervascular mass and gases. These hy
perechoic lesions on ultrasonography can not be differentiated from one another.
However, ancillary findings (posterior enhancement, posterio r attenuat ion, hypo
and hyperecho ic rims and so on) may be of help to narrowing down the differen
tiai diagnosis.
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C-0057
Contrast enhanced ultrasound with second generation contrast agent in
diagnosis and characterization of liver focal lesions
M. Atzori, A. Cortese, M. De Rubeis, S. Fedeli, P lalongo, V. Miele; Rome/IT

Introduction: First generation US contrast agents require destruction of bubbles
for generating echo-signals ("intermittent harmonic imaging") and do not enable
real-time examination. Second generation contrast agent (SonoVue®, a suspen
sion of microbubbles of sulphur exafluoride) is more stable for elevated density,
less solubility and diffusibility and high resistance to mechanical effects of US
beam, and allows continuos examination, with ultrasonographic harmonic im
aging. We present our experience in diagnosis and characterization of focal liver
lesions with ultrasound enhanced with SonoVue®.
Materials and Methods: 45 patients with single hepatic lesion detected at con
ventional ultrasound, were studied with contrast enhanced ultrasound performed
with Sequoia 512 (Acuson,USA), software CCI, low MI « 0,2), grey-scale, con
tinuos imaging 5-10'), and IV administration of SonoVue® (2 ml/10-15", 2 boli).
We evaluated size of the lesion, in conventional and enhanced US, enhancement
pattern and relations with vascular structures. Results were correlated with tripha
sic spiral-CT examination, performed in following days; 12 patients underwent
biopsy.
Results: Contrast enhanced ultrasound correctly detected the lesions in all 45
patients. In all cases enhancement of parenchyma and vascular structures was
of good quality; moreover the enhancement of focal lesion was different from that
of parenchyma with good contrast; relations to vascular structures were always
well defined. Diagnosis, based on histologic and CT findings was: metastases
(19), hepatocarcinoma (14), hemangioma (9), FNH (2), adenoma (1).
Conclusion: Ultrasound enhanced with second generation contrast agent gives
informations about enhancement and relations with vascular structures evident
only with spiral CT or MR, showing a promising diagnostic power.

C-0058
Characterization of focal liver lesions with contrast-specific ultrasound
Imaging
J. Demharter, K. Bohndorf; Augsburg/DE

Purpose: To evaluate, whether contrast-specific ultrasound in conjunction with
the application of an ultrasound contrast medium of the second generation al
lows characterization of focal liver lesions.
Materials and Methods: We have included 45 patients with focal liver lesions in
fundamental ultrasound. The diagnosis was proved by histology, other imaging
modalities (MRI, CT) or follow-up. All patients underwent a realtime examination
with the ultrasound scanner Technos MPX (Esaote) after i.v,injection of SonoVue®
(Bracco).
Results: Malignant tumors (n=25) showed a hypoechoic behaviour in compari
son to the adjacent liver tissue in the portal venous and late phase. In the arterial
phase hypervascular malignant tumors [HCC (n=5), metastases (n=6)] present
ed a hyperechoic appearance, hypovascular malignant tumors [metastases (n=14)]
were iso- or hypoechoic in the arterial phase. In contrast to the malignant tumors,
benign lesions (n=25) showed a iso- or hyperechoic behaviour in the portalvenous
and late phase. In addition, benign lesions had characteristic features: Hemangi
omas (n=9) showed a typical centripetal fill-in, FNH's (n=5) presented vessels in
the early arterial phase, which were arranged in a wheel spoke fashion, and a
homogeneous hyperechoic enhancement in the arterial phase. Focal steatoses
(n=6), focal non-steatoses (n=2) and regenerative nodules (n=3) showed a isoe
choic behaviour in all phases.
Conclusion: Contrast-specific ultrasound has the potential to distinguish between
malignant and benign focal liver lesions. In addition, in many cases this method
allows to differentiate between benign lesions (hemangioma; FNH; focal steato
sis, focal non-steatosis, regenerative nodule),

C-0059
Helical-CT findings in Budd-Chiari disease: Correlation with the acute or
chronic onset of the syndrome
L. Camera, A. Di Giacomo, M. Romano, C. Palumbo, P.P. Mainenti, S. Daniele,
M. Salvatore: Naples/IT

Purpose: To correlate the findings observed in patients with Budd-Chiari dis
ease at helical Computed Tomography (CT) with the clinical data.
Material and Methods: Helical-CT findings in eight (4M, 4F; age range 28-51
years) consecutive patients with Budd-Chiari disease were retrospectively eval
uated. All patients underwent tri-phasic helical CT with three separate sets of
scans (10 mm beam collimation, 7 mm rec. intervals, 120 Kv, 200-250 mAs, pitch

=1.0) performed after i.v, bolus (3 ml/sec) injection of 150 cc of iodinated non
ionic contrast media with scan delays of 25-30 (arterial-phase), 70-75 (portal
dominant phase) and 300 seconds (equilibrium).
Results: Three different CT findings were analyzed: hepatic morphology, sovra
hepatic veins (SHV) status and enhancement patterns. Caudate lobe hypertro
phy was appreciated in three out of four (75%) patients with chronic Budd-Chiari
disease all showing co-existing signs of portal hypertension. Ectasic and throm
botic SHV were observed in two out of three (66%) patients with an acute onset
and in a patient with sub-acute disease. Strip-like appearance (3/4) and lack of
visualization (1/4) of SHV were observed in chronic Budd-Chiari disease. Abnor
mal patterns of enhancement were identified in seven (87.5%) out of eight pa
tients. In particular, either a fan-shaped or a mosaic pattern of enhancement were
respectively depicted during the arterial-phase in patients with acute disease
(3/3) and during the portal-dominant phase in all but one patient with sub-acute
or chronic disease.
Conclusions: Among the CT findings evaluated abnormal patterns of enhance
ment were those to better correlate with the type of clinical onset of Budd-Chiari
disease.

C-0060
Does pre-interventional MRI influence the decision to treat hepatic
metastases by local-ablative procedures?
P.Bock', C. Weigel', G. Lorenz', H. Vogler2 , N. Hosten'; 'Greifswald/DE,
2Berlin/DE

Purpose: The decision to treat hepatic metastases by interventional procedures
(laser-induced thermotherapy, radiofrequency and others) is usually based on
size « 4 em) and number (n-e 4) of hepatic lesions. We evaluated prospectively
whether MRI with iron-oxid contrast medium changed either the decision to treat
or the way the treatment was performed.
Materials and Methods: 10 patients who were scheduled for UTI of hepatic
metastases after contrast-enhanced CT was performed were additionally evalu
ated by MRI (body array coil, 1T Impact Expert, T1-W GRE, T2-TSE, fatsaturat
ed T2-WI, before and after application of 1.4 ml Resovist®).lmages were evaluated
by two experienced readers who had no knowledge of the CT scans.
Results: Resovist®-enhanced MRI demonstrated more lesions than contrast
enhanced CT in 3 patients. In 1 patient MRI demonstrated 2 satellites of a single
lesion thereby changing the suspected etiology from metastases to HCC. In 1
patient a hepatic lesion was palpated at surgery of the primary; CT showed no
lesion while iron-enhanced MRI demonstrated multiple subcapsular wedge-shaped
foci, Surgical exploration confirmed the metastatic nature of all lesions seen on
enhanced MRI. CT demonstrated inhomogeneous parenchyma in another pa
tient; enhanced MRI clearly demonstrated 4 metastases.
Conclusion: In 2 patients where CT was normal or nearly normal UTI was per
formed after information from Resovist®-enhanced MRI; in another patient, treat
ment had to include satellites not seen on CE-CT. Our preliminary results indicate
that iron-oxide enhanced MRI significantly influences the way local ablation of
liver metastases is performed.

C-0061
Multiphase contrast-enhanced CT of the liver with a multislice CT scanner:
Automatic bolus tracking or empiric scan delay?
S. Itoh, M. Ikeda, M. Achiwa, S. Iwano, H. Satake, T. Ota, T. Ishigaki;
NagoyalJP

Purpose: To evaluate the value of automatic bolus tracking in multiphase con
trast-enhanced computed tomography (CT) of the chronically damaged liver with
a multislice CT scanner as compared with time-delay examination in patients
without cardiovascular disease.
Materials and Methods: Seventy multiphase contrast-enhanced hepatic CT ex
aminations including double arterial-phase imaging were randomized into either
scanning with a scan delay of 30 sec from the beginning of contrast material
injection or scanning with automatic bolus tracking in the aorta. In all examina
tions, contrast material was injected at 0.07 mUkg body weight/sec over 30 sec.
For automatic bolus tracking, an aortic enhancement threshold of 130 HU was
set and first-pass acquisition was started 13 sec after the threshold level was
exceeded. Contrast enhancement in each acquisition was measured in the aor
ta, portal vein, and liver at the level of the porta hepatitis. In the first- and second
pass acquisitions, the aortic enhancement index (in which aortic enhancement is
integrated over the interval) and the density difference between hepatic paren
chyma and hepatocellular carcinomas were calculated.
Results: The mean time to the first-pass acquisition as determined by automatic
bolus tracking was 30±10 sec. No statistically significant difference was observed

366 F G



between the two groups in either the enhancement of any organ in any acqu isi
tion or the liver-to-Iesion density diff erence .
Conclusion: The use of automatic bolus tracking in multiphase contrast-enhanced
CT of the chronically damaged liver does not improve the degree of contrast
enhancement in any org an or liver-to-Iesion conspicuity in pat ients without ca rdi
ovas cular disease.

C-0062
The evaluation of small hepatocellular carcinoma (HCC) using contrast
enhanced ultrasonography (CEUS) with coded harmonic angiography
(CHA)
M. Qka!1a' . K. Oh kurna ', M. Jinzaki' , T. Albrecht ' , S. Kuribayashi' ; ' Tokyo/JP,
' Berlin/DE

Purpose: To evaluate the tumor stain and vasculature of small HCCs using CEUS
with CHA (LOGIQ 700 Expert. GE Medi cal Systems. Milwaukee. WI. U.S.A) in
the vascular phase.
Materials and Methods: Thirty two pat ients (11 cases with no therapy, 10 pos t
TAE, 7 post PEl and 4 post RFA ) who had small HCCs (0 .7 cm-1 .5 em ;
rnsanet .z em) without characteristic findings (ex. peripheral halos, internal sept a)
on conventional Bvmod e were included. All pat ients had live r cirr hos is or chronic
hepatitis, and underwent CEUS with CHA following bolus injection of 2.5g Levo
vist (Schering, Berlin, Germany) . Sma ll HCC s were observed by continuous trans
mission (re al-tim e manual sweeping) and I o r int er mittent tr ansm ission
(0.5-2.0 sec) in the vascular pha se and late phase. The results were co mpared
wi th dynam ic CT findings performed afte r injection of 100 ml of contrast mater i
als (injection speed 3 or 4 ml/sec).
Results : Except one case, CHA vascu lar phase images of small HCCs showed
good correlation with ar terial phase of dynam ic CT with respect to depicting the
tumor stain. In addit ion, their tumor vascu lature could be detected in some cas es.
But , in one cas e the internal blood flow could not be evaluated because of its
deep location (> 10 em).
Conclusion: CEUS using CHA vascul ar phase not only dep icts tumor stain, but
also vasculature of small HCCs in some cases .

C-0063
Liver metastases of colorectal carcinoma: MR with iv Gadolinium versus
MR with iv Manganese
J.M. Alustiza, M. Barrera, E. Fernand ez, G. Urcaregui; San Sebastian/ES

Purpose: To compare MR with Gadolinium-DTPA and Manganese -DPDP in the
count of hepatic metastases of colorectal adenocarcinoma.
Material and Methods: Hepatic MR stud ies were performed on 13 patients with
liver metastases of colorectal adenocarcinoma who were susceptible to surgical
treatment. The stud ies were performed with Gd-DTPA and Mn-DPDP in diff erent
sessions, 28 days (ave rage) pri or to surgery. The liver metastases were all oper
ate d on and conf irmed by histopathological analysis. The sequ ence used was a
GET1 , identica l for both contrast techniqu es. The Gd-DTPA dose was 0.2 mVKg
with arterial , portal and late phases. Th e Mn-DPDP dose was 0.5 ml/Kg . Two
rad iologists , blinded to the final diagn os is , analysed the images independently
det erm ining the number of metastases. The concordance between radiolog ists
and the corre lation between each of the two cont rast techniques and the surg ical
findi ngs have been ca lculate d.
Results: All of the pat ient s we re found to have less than 6 metastases at surgery.
In 12 patients there was inter-obse rver correlation bet ween the two contrast tech
niques (Kappa 0.88, SE 0.11 ). In 7 patients the number of metastases co incided
wit h the surgical find ings with both contrast techniques. In the other pati ents sur 
gery always revealed more lesions than the MR.The difference was of only one
lesion in 5 of the se 6 cases for both contrast techniques. In 10 patients the numb er
of lesions obs erved was the sam e for both cont rast techniques (Kappa 0.76 SE
0.18).
Conclusion: There are no significant differences in the count of hepatic metas 
tases of colorectal adenocarcinoma between MR with Gd-DTPA or Mn-DPDP.

C-0064
Hepatic perfusion disorders: Value of gadolinium-enhanced arterial phase
MRI
B.J. Op de Bee ck" ' , M. Mass ', P. Van Dyck' , K. Vanderdood ' , M. Osteaux".
A.M.A. De Schepper ' ; 'Antwerp/BE,2Brussels/BE

The liver has a unique dual blood supp ly.The arterial and portal venous supplies
to the liver are not Independent systems. When vascular compromise occu rs,
there are often changes in the volume of blood flow in ind ividual vessels and

even in the direction of blood flow. These perfu sion disorders can be detected
wit h dynam ic MRI and are generally seen as an area of high intensit y on hepatic
arterial phase images that returns to normal on portal venous phas e images.
The purpose of this exhibit is to illustrate the MR appearance of arterioportal
shunting, portal vein obstruction , hepatic vein obst ruction (acute and chronic Budd
Ch iari ), passive hepatic congestion, peli osis hepa tis and aberr ant hepatic blood
supply. Th eir relationship with hepat ic neoplas ms and extrah epatic disea ses will
also be demon strated .
Radio log ists shou ld understand the physiology and pathophysiology of liver he
modyn amics, and be fami liar wit h the MR appea rances of perfusio n diso rders to
avoid false-positive diagnosis of pseudol esions when imaging the liver .

C-0065
Can we avoid fine-needle biopsies of liver masses?
J. Mart el, P. Dominguez-Franjo, S. Hernandez-Muntz, J. Oliver , R. de la Cruz ,
A.M. Manas; Alcorc6n/ES

Purpose: Needle-tract implant ation and tumor seeding are two important com
plications secondary to biopsy procedures of live r masse s, especially hepatocel
lula r carcinoma.The aim of our study is to evalu ate retro spectively the acc uracy
of the rad iolog ic diagnosis wi tho ut the need of fine -needle biopsy (FN B).
Materials and Methods: Dur ing a peri od of 30 months , 100 pat ients unde rwent
US or CT-guided FNB of liver masses. We rev iewed the initial radiologica l diag 
nosis , the histologi ca l resu lts and the defin itive dia gnosis . We then compared the
initia l diagnosis (group 1) with the diagno sis ach ieved after a thorough research
of the clin ical stor y performed by two different radiolog ists (group 2). Accuracy,
sensitivity, specific ity, positive and negat ive pred ictive value s were calculated in
both cases. Surgery, histological reports or follow-up were considered as gold
standards.
Results: 56 liver metastases , 25 hepatocellular carcinoma, 15 ben ign lesions
and 4 normal livers were stud ied . Accuracy in the radiological diagnosis improved
from an 87% (group 1) to a 99% (group 2).
Conclusions: Ultrasound, computed tomography and magn etic reson ance in
combination with the clinical eva luation are powerf ul tools to determ ine the iden 
tity of foca l liver lesions. Biopsy should be performed only when pathological
confirmation is necessary for a non-surgic al the rapy and in atypi cal cases.

C-0066
MR imaging of hepatocellUlar carcinomas with biliary tumor thrombi
T. Gabata', N. Terayama' , S. Kobayashi' , J . Sanada' , M. Kadoya' , O. Matsui' ;
' KanazawalJp, 2Matsumoto/JP

Purpose: We retrospectively evaluate MR imagin g findings of hepa toce llular car
cinomas (HCCs) with biliary tumor thrombi.
Materials and Methods: MR imaging was performed in six patients presenting
with obstructive jaundice and/or biliary hemorrhage. T1-weighted images, T2
weighted images (First spi n echo and single shot fi rst spin echo ), MR cholangio
pan crea tog raphy (MRCP), and dynamic MR images were performed. Duodenal
endoscopy was performed in all cases and hepatic resection was pee rfo rmed in
two cases .
Results: Thr ee HCC s were seen in the right lobe and others were in the left lobe
of the liver With 1.8 - 10 em diameter (mean 5.8 em). Bil iary di lata tion was visible
in both lob es (n=3) , left lobe (n=2) , left lateral segme nt (n=1), and poster ior seg
ment of the right lobe (n=1). Biliary tumor thrombi were detecte d in all pat ients on
MR imagin g. Tumor thromb i showed hypointensity on T1 -weighted images. hy 
per intens ity on T2-weighte d images, and co ntrast enhancement on ea rly phase
of dynamic MR images. MRCP showed intrahepatic bile duct dilatati on in all cases .
Biliary hemorrhage was clearly depicted by MR images in 5 cases wh ich showed
hyperi ntensity on T1-weighted images and hyperintensity or hypointensity on T2
weighted images. Biliary hemorrhage was confirmed by endoscopy in two cases.
Por tal vei n thrombi were also associated in five of six pat ients. Pathologicall y,
tumor thro mbi of HCC s were demonstrated in two patients who underwent he
patic resection .
Conclusion: MR imag ing is useful forthe diagnosis of bil iary tumor thrombi from
hepatocellul ar ca rcinomas and for evaluating the extension of thrombi and biliary
hemorrhage.
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C-0067 @>

The "nodule in nodule" sign of small hepatocellular carcinoma
M.G. Panteleli" K. Papadimitriou', S. Phanis', K. Patstaoura-, M. Leontstm-,
S.C. Efremidis'; 'Ioannina/GR, 2Thessaloniki/GR

Purpose: The "nodule in nodule" configuration of a cirrhotic nodule on the arteri
al phase of a multi-phase helical CT, might represent a sign of malignant transfor
mation of a dysplastic nodule into hepatocellular carcinoma (HCC). The purpose
of this study is to evaluate the significance of this sign in the diagnosis of HCC.
Material and Methods: The "nodule in nodule" sign was demonstrated on the
arterial phase in 11 small cirrhotic nodules (size range 2-2.5 cm, mean 2.3 cm) in
9 patients (7 men, 2 women, mean age of 61.7yrs).
Results: This appearance lasted during the portal venous phase in 5 cases,
where staining was less intense. However, in 6 HCCs the "nodule in nodule" sign
evolved into a typical arterial enhancement of the whole nodule. In 5 patients this
type of enhancement was demonstrated as solitary nodule, while in 3 patients it
was seen in combination with the typical arterial enhancement of additional multi
focal HCCs. In one patient, 3 HCC nodules demonstrated this type of appear
ance on two successive CT examinations. All nodules where proved to be HCCs
by biopsy (n 3), histologic examination of the explanted liver (n 1), follow-up (n 5)
and Iipiodol and follow-up CTs (n 2).
Conclusion: The "nodule in nodule" configuration might represent a reliable sign
of malignant transformation of a dysplastic nodule into HCC. HCC was diagnosed
in all cases of cirrhotic nodules, demonstrating this type of enhancement on the
arterial phase.

Abdominal Viscera (Solid Organs)

Miscellaneous

C-0068
CT, MR findings and differential diagnosis in patients with neuroendocrine
tumors
G. Tognini, F. Ferrozzi, A. Patti, P. Bini, M. Zompatori; Parma/IT

Purpose: The diagnostic challenge when in the presence of a neuroendocrine
tumor is substantially different depending on the functional or non functional na
ture of the neoplasm. In the first case the role of diagnostic imaging is localizing
a tumor the presence of which is hypothesised on the basis of clinical and labo
ratory findings. On the contrary the main problem when in the presence of a non
functional tumor is the characterization and subsequently the differential diagno
sis with other solid neoplasms. The aim of our scientific exhibit is to describe
imaging findings of neuroendocrine tumors and to suggest diagnostic differenti
ating criteria.
Materials and Methods: We reviewed CT and MR findings of 78 patients with
neuroendocrine tumors. CT protocol included 5 mm collimation, pitch 1.5, injec
tion of iodinated contrast medium with high flow rats (3-3.5 mils). MR protocol
included 5-8 mm slice thickness, T1, T2 weighted sequences and post-Gd evalu
ation. Arterial and venous phases were performed. All the lesions were patholog
ically proved.
Results: We demonstrated 26 carcinoids (13 small bowel, 10 bronchial, 2 ap
pendix,1 rectum); 23 pancreatic neuroendocrine neoplasms: 10 functional (6 in
sulinomas,2 gastrinomas, 2 Vipomas), 13 non-functional; 25 pheochromocytomas
(7 malignant), 3 medullary tumors of the thyroid; 1 neuroendocrine tumor of the
uterine corpus.
Conclusions: CT and MR proved useful in the identification and characterization
of neuroendocrine tumors. The optimization of acquisition parameters (high flow
rate of injection, evaluation of the arterial phase and thin collimation) is of para
mount importance even for the identification of distant metastases from malig
nantforms.

C-0069
Abdominal lesions in von Hippel-Lindau disease: Spectrum of imaging
findings
B. Taouli" J.-M. Correas-, P.Hammel" A. Couvelard', S. Richard', Y. Menu',
V. Vilgrain'; 'Clichy/FR, 2Paris/FR, n»Kremlin-Bicetre/FR

Von Hippel-Lindau (VHL) disease is an autosomal dominant inherited tumor syn
drome with an estimated prevalence of 2-3 per 100,000. Patients with VHL dis
ease can develop central nervous system hemangioblastomas and a wide variety
of abdominal tumors. These include renal cell carcinoma, pheochromocytoma,
islet cell tumors of the pancreas, as well as cysts and cystadenomas of the kid
ney and the pancreas. Early detection of these tumors is particularly important
for adequate clinical management and intervention in VHL patients. In this exhib
it, we will review the main abdominal manifestations of VHL disease using vari
ous imaging modalities as seen in a series of 158 consecutive patients from 94
families with VHL disease (studied in a prospective French collaborative study).

C-0070
Verner-Morrison syndrome: CT and MR features
G. Tognini, F. Ferrozzi, P. Bini, S. Giuliotti, A. Patti, M. Zompatori; Parma/IT

Purpose: Verner-Morrison syndrome is characterized by watery diarrhea, hy
pokaliemia, achlorhydria and it also known as WHDA syndrome.
It is associate with islet cell tumors derived from delta cells producing vasoactive
intestinal peptide (VIP). These tumors occur more frequently in pancreatic body
and tail representing up to 8% of functional pancreatic tumors. Lung, thymus and
bowel apudomas are other rarer locations. The aim of our scientific exhibit is to
describe CT and MR findings of Verner-Morrison syndrome.
Materials and Methods: We retrospectively reviewed CT and MR findings in 6
patients with Verner-Morrison syndrome. CT protocol included 5 mm collimation,
pitch 1.5, injection of iodinated contrast medium with high flow rates (3-3.5 mils).
MR protocol included 5-8 mm slice thickness, T1, T2 weighted sequences and
post Gadolinium evaluation in axial, coronal and sagittal views. All the lesions
were pathologically proved.
Results: We demonstrated 2 cases of pulmonary, 1 case of thymic, 2 cases of
pancreatic; and 1 case of intestinal apudomas secreting VIP.On CT arterial phase
apudomas appeared hyperintense, according to their rich vascularization. Tu
mors appeared hypointense on T1 weighted images and hyperintense on T2
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weighted images. Intense enhancement was seen after adm inistration of Gado
linium. 1 pancreatic apudoma was very large with calcifi ed components.
Conclusions: CT and MR proved useful in the evaluation of patients with Verner
Morrison syndrome.The optimization of imaging parame ters (high flow rate, arte
rial phase evaluation and thin coll imation) is of param ount impor tance for the
identification and characterization of such lesions.

C-0071
Does a saline bolus after contrast injection increases liver, portal and aortic
enhancement in CT? A prospective evaluation
M. Chalaron, A. Denys, P. Chevalli er, P. Schnyder; Lausanne/CH

Purpose: To evaluate the bene fit of a flush 01saline injected aft er contrast injec
tion with per istaltic pump on hepatic, portal and aor tic enhancement on abdomi
naiCT.
Materials and Methods: This study includ ed two consecutive groups 0160 pa
tients explored by CT for the follow-up 01malignancy. Patients with liver tumors,
suspected cirrhosis, splenectomy, and weighting less than 50 or more than 90 kg
were excluded. Patients in group 1 received 100 ml 01300 mg/ml 01iodin e at a
flow rate 01 3cc/sec. Patient s in group 2 received the same contrast injecti on
immediately followed by a flush of 60cc 01saline at the same flow rate using a
double body injector. CT acqui sition was performed using a Mult islice CT with a
5 mm reconstructed slice at a table speed of 15 mm/rot and a pitch of 6 belore
and 60 sec alte r the start of injection . ROI measurements were obtained in the
portal vein trun k, the aorta, and in the liver.
Results: The two groups were comparable concerning age, sex ratio, body weight
and size. Hepatic enhancement in group 2 was significantly superior to group 1
with values respectively 0155.4 ± 15.1 UH and 47.4 ± 8.7 UH (p < 0.05). Portal
vein enhancement was also increased in group 2 as compared to group 1, reo
spectively 132 ± 28 and 116 ± 16 UH. Aortic enhan cement is similar in both
groups
Conclusion: A saline bolus after contra st injection increa ses significantly the
liver and portal enhancement. It potentially increases diagnostic performance of
CT.

C-0072
Outpatient liver biopsy: Evaluation of results and complications
J . Branera, J. Puig, M. Gil, R. Bella, J. Mar tin , A. Darnell ; Sabadel/lES

Purpose: To ass ess the results and the complications 01liver biopsy carr ied out
as an outpatient proce dure, following our own protocol, and to compare the re
sults with inpat ient liver biops ies.
Materials and Methods: From January 2000 to September 2001, 209 liver biop
sies were performed in our hospital. Of these, 159 were performed on an out
patient basis . Outpatients lulfilled a series 01 criteria as to minimal health and
social support. Complications were registered post procedure. The cost s of out
pati ent liver biopsy and inpatient liver biopsy were calculated .
Results: Outp atient liver biopsy was performed in 159 pall ents, 99 men and 60
women, with an average age of 46 years. Outpatient liver biopsy was done lor
viral chron ic hepatitis in 103 patients (65%), cirrhosis in 8 (5%). hypertransami
nasemia in 14 (9%) and for other causes in 34 (21%) . No compl ications occurred
in 100 patients (62%), 56 (33%) expe rienced pain relieved with analgesics, and
vasovagal reaction was seen in 8 (5%).Two patients needed hos pitalisat ion; 1 for
pro longed vasovagal reacti on and the oth er lor not l ulfilling the protocol crite ria.
Of the 60 inpatient liver biopsies, there were two ser ious complic ations: 1 sub
caps ular hemoperitoneum and 1 hacmatoma and hypovolemic shock that re
quired a two-mo nth stay in ICU.The unit cost 01outpatient liver biopsy was 393 ,62
euros and 528,65 euros for the inpat ient liver biopsy.
Conclusions: If minimal precautions are lollowed, the outpatient liver biopsy is a
sale test. It avoids hospitalisation, which results in greater comlort for pat ients
and economic savings.

C-0073
WhOle-body single-slice spiral CT: Diagnostic management of multiple
trauma patients
S. Stathopoulou , A. Balani ka, N. Makris, C.E. Kokkin is, C. Baltas,
P.J. Papadaki, N. Evlogias, G.M. Zavras; KifissialGR

Purpose: To evaluate the potent ial of Whole-body single-s lice spiral CT for pri
mary diagnosis in polytraumatized pat ients with injury high severity score.
Materials and Methods: 134 severe multiple trauma patients (mean age 41 yrs)
underwent a whole-b ody CT examin ation immediately after their admission (10
35 min). The Cf-trauma protocol included a combination of unenhanced head

and neck scanning lollowed by bolus enhan ced thoracic and abdom inal exami
nation s.The total examination time including the preparation and post-process
ing phase was 15-24 min. The CT findings were compared with the final diagnosis.
In 32 patients abdominal ultrasonography and CT were also compared.
Results: Primary spiral CT detected all clinically important injuries of the head ,
spine, chest , abdomen and pelvis except of few non-di splaced rib, sternum and
stable spinal fractures not det ected by CT. In the 32 patients with sonography
available, ult rasound missed 6 small hepati c, 4 pancreatic, 1 duode num and 5
adrenal inju ries and 3 pelv ic haemato mas.Two patients died in the CT-unil. Early
use 01standardized whole-body CT instead 01conventional radiographs, perito
neal lavage and US saves time. Skeletal fractures, thoraci c ana abdorn inal trau
ma and vesse ls injuries can be reliably diagn osed. Spiral CT examination is also
an accurate imaging meth od lor following-up polytraumat ized patients.
Conclusions: Primary whole-body single-slice spiral CT is a reliable, fast and
time saving diagnostic method for Iile-threatening mult iple injuries.

C-0074
Uncommon locations of hydallc disease
C. Pozuelo , D. Varona , L. Mones, I. Puig, O. Pozuelo, J. Quinte ro;
BarcelonaiES

Purpose: Echinococcosis Is a zoono tic infection caus ed by the parasitic tape 
worm Echinococcus. Hydatic disease may develop in almost any part of the body.
The liver is the most Irequently involved organ (75%) lollowed by the lung (15%)
and the rema inder 01the body (10%). Hydatic cysts with unusual localiz ations
may cause serious proble ms in the differential diagnosis. Pathogenesis of these
uncommon locations whether being primary or secondary to hematogenous dis
semination .We report our experience with such cases when the hydatic disease
is located in uncommon sites.
Material and Methods: This retro spective study included a series 0116 patients
with unusual localizations in ours hospitals betwen 1998-2003. Diagnosis was
confirmed with the combin ation 01clinical history, imaging lind ings and serologic
tests results . Imaging modalit ies such as RX, US, CT and MR are helplul in diag
nosing the disease . The reliabili ty 01 each met hod depends 01the cyst's loca
tions in the body.
Results: Among these 16 patients , 3 had the parasit cyts in the peritoneal cavity,
3 in musculos keletal involvement (psoas, quadriceps,deltoides), 3 in spleen, 2 in
kidney, 1 in spinal column, 1 in brain , 1 in thoracic wall, 1 in ovary, 1 in seminal
vesicle.
Conclusion: Hydatic disease should be conside red in the di fferential diagnosis
of all cystic masses in all anatomic locations, especially when they occur in areas
where the disease is endemic.

C-0075
Abdominal tuberculous lymphadenopathy demonstrated by magnetic
resonance imaging
A.I.B. De Backer' , L. Happoort ' , P. Boman s' , B.L. De Keulen aer' , E. Tolle "
K.J. Mortele', P.R. Ros' , M.M.E. Kockx' ; 'Antwerp/BE, 2Boston, MAlUS

Purpose: To assess the value of MRI in abdominal tuberculous lymph adenopa
thy.
Materials and Methods: MA l studies 017 patie nts with histologicall y proven ab
domin al tuberculous lymphadenopathy were reviewed with regard to anatomic
distr ibru tion , size, MRI signal intensities , pallern of contrast enhancement, and
the presenc e of extranodal manifestations of tuber culosis.
Results: The most comm on site of involvem ent was the lesser ome ntum (n=6),
follow ed by upper paraaortic regions (n=5), anterior pararenal space (n=4), me
senteric (n=4), lower paraaor tic regions (n=4), root 01mesenteric artery (n=4),
and greater omentum (n=1) . Lymph node size varied lrom 3 mm to 3 cm.On MRI,
T1 hypointensity in relatio n to abdom inal wall muscle was seen in two patients. In
one of them, a hyperinte nse rim was noted. T1 isointensity was noted in six pa
tients and lymph nodes heterog eneity in one. Hypointensity (n=1), isointensity
(n=1), and hyper intensity (n=6) were noted on T2-weighted images. In all pa
tients , peripheral enhanc ement were seen. In two 01them , a conglomerate group
of nodes showing periph eral and central areas or rim enhan cemen t was noted.
Homoge neous enhancement pallern was seen in three patients. Assoc iated pul 
monary tuberculosis was noted in five patients.Tuberculous spondylitis and cer
vicallympadenopathy in one. In all patients extranodal abdominal manilestations
01tuberculosis were noted.
Conclusion: Abdominal tuberculous lymphadenopathy may show a variety 01
signal intensities and patterns of contrast enhancement, even within the same
nodal group .The presence 01abdominal lymphadenopathy with a peripheral en-
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hancement pattern may suggest the diagnosis of tuberculosis, especially in these
patients with abnormal chest radiography,

C-0076
CT features of fat collections related to the inferior vena cava
M.lli!W' , C.M. Capuriay ' , P.M. Carrasccea ' , M. Morato' , D. Smith' ,
J. Carrascosa ' ; 'Buenos Aires/AR, ' Cleveland, OH/US

Purpose: To evaluate fat collections related to the inferior vena cava, as a being
incidental finding.
Materials and Methods: Four thousands abdominal CT exams were evaluated
retrospectively, between December 2001 and August 2002. CT scans were per
formed with a Multislice CT scanner (Mx8000; Philips Medical Systems) with
slices of 5 mm width; 2.5 mm reconstructions interval and with an helical CT
scanner (P05000; Philips Medical Systems) with slices of 10 mm width; 5 mm
reconstructions interval. Afterwards images were sent to a workstation where
multiplanar reconstructions were carried out.
Results: Seven cases of fat collections related to the inferior vena cava were
found. Four of them were located posteromedial and three of them anteromedial
to the inferior vena cava.
Conclusion: Fat collections related to the inferior vena cava are benign inciden
tal findings .The knowledge of these findings should preclude erroneous diagno
sis of intracaval thrombous, intracaval lipomas or secondary extension of tumors.

C-0077
Common abdominal injuries associated with certain skeletal injuries
E. Testempassi, V. Vantali, G. Katsou, D.N. Exarhos, C. Peppas, M. Kolios,
D. Chondros; Athens/GR

Purpose: To present the common and unusual abdominal injuries on CT in trau
ma patients with skeletal fractures and to emphasize the association of certain
fractures with visceral injuries.
Materials and Methods: We retrospectively reviewed the referrals of 288 ab
dominal CT examinations of trauma patients , which were performed in our De
partment. We present the cases that had an abdominal organ injury and a
concurrent fracture of the axial skeleton . Both conscious and unconscious se
verely injured patients were included in our study.
Results: Eighty one patients had rib fractures , 51 patients had pelvic fractures
and dislocations and 28 had spinal fractures . Splenic rupture was seen in 27
patients, liver contusion or laceration was seen in 23 patients. Retroperitoneal
hematoma and abdominal wall hematoma were observed in 14 and 19 patients
respectively. Renal trauma was found in 8 cases, bladder rupture in 5 cases,
urethral rupture in one case and rectal rupture in one case. Three patients had
diaphragmatic rupture and 3 patients had aortic trauma. Mesenteric rupture was
evident in 3 cases. Lower rib fractures were associated with liver, splenic and
renal injuries . Lumbar fractures were associated with aortic, diaphragmatic me
senteric and renal lesions. Pelvic fractures were associated with urogenital, liver
and splenic injuries and abdominal hematomas .
Conclusion: The radiologist must always examine carefully the abdominal vis
cera if a skeletal fracture is evident and search for certain lesions in order not to
overlook a life threatening injury or miss a lesions, carrying signif icant morbidity
for the patient.

C-0078
Abdominal tuberculous lymphadenopathy demonstrated by computed
tomography
A.I.B. De Backer', P. Bornans", L. Rappoort ' , B.L. De Keulenaer ',
L. Henckaerts ', K.J. Mortele ' , P.R. Ros' , I.J. Vanschoubroeck '; ' Antwerp/BE,
2Boston, MAlUS

Purpose: Toassess the value of CT in abdominal tuberculous lymphadenopathy.
Materials and Methods: CT studies of 9 patients with histologically proven ab
dominal tuberculous lymphadenopathy were reviewed with regard to anatomic
distribrution, size, pattern of contrast enhancement, relation to adjacent struc
tures and presence of extranodal manifestations of tuberculos is.
Results: The most common site of involvement was the lesser omentum (n=6),
and anterior pararenal space (n=6), followed by upper paraaortic regions (n=5),
mesenteric (n=5), lower paraaortic regions (n=4), root of the superior mesenteric
artery (n=4), and greater omentum (n=l). Lymph node size varied from 5 mm to
4 em. Peripheral contrast enhancement was noted in all patients; an uniform, thin
complete enhancing rim was noted in five patients; a conglomerate group of nodes
showing peripheral and central areas of rim enhancement was seen in four. Ho
mogeneous lymph node enhancement was noted in seven. In four patients with

periportal lymphadenopathy and five with involvement at the originating site of
mesenteric artery, enlarged nodes encased major vessels and/or common bile
duct without evidence of obstruction or invasion. Increased attenuation and oblit
eration of the perinodal fat indicating capsular disruption was noted in two pa
tients. Concomitant pulmonary tuberculosis was noted in five . Cervical
Iympadenopathy in one. In all patients extranodal abdominal manifestations of
tuberculosis were noted.
Conclusion: Abdomina l tuberculous lymphadenopathy showed a variety of pat
terns of contrast enhancement, even within the same nodal group. A peripheral
enhancement pattern with relative low attenuation centres may suggest the diag
nosis of tuberculosis in the appropriate clinical setting .

C-0079
Comparison between serum ferritin and computed tomography attenuation
values in the liver, spleen, kidneys and lymph nodes in patients with beta
thalassemia major anemia
A. Kalogera-Fountzila, N.~,A. Tzinas, N. Michailidis, E. Hasapopoulou ,
A.S. Dimitriadis; Thessaloniki/GR

Purpose: Our aim was to measure the Computed Tomography (CT) attenuation
values in the liver, spleen, kidneys, lymph nodes and muscles in patients with
beta-thalassemia major and correlate them with serum ferritin levels.
Material and Methods: We studied 54 patients [26 (48%) men and 28 (52%)
women, aged 13-63) with a Philips Tomoscan SR 7000, with no contrast admin
istration. CT attenuation values were obtained using an area of 10 . Serum ferritin
was calculated in all patients as well as liver enzymes while biopsy was obtained
in 10 of them in order to diagnose the body iron overload . CT densities were
correlated with ferritin levels and histopathologic findings .
Results: All patients had elevated levels of serum ferritin and increased hepatic
CT densities. Extamedullary hematopoiesis was seen in 24 (44,4% )
patients.Twenty-two(40,7%) patients had enlarged single or multiple lymph nodes
in the hepatoduodenal or the hepatogastric ligament or small nodes that had lost
their physiologic ovoid contour. In 11 (20,4% of the patients) of these the lymph
nodes in the above region appeared very dense with Housfield units ranging
from 126 to 802.These high densities are probably due to excess iron deposition
rather than calcification. Statistical analysis revealed a linear correlation between
high liver and muscle CT attenuation values with levels of serum ferritin and biop
sy results, whereas the presence of enlarged and/or high density lymph nodes
had a strong statistical correlation with high ferritin serum levels.
Conclusions: Only few previous reports had emphasized the presence of dense
probably ferritinized nodes in patients with treated beta-thalassemia major ane
mia.
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C-OOBO <il>
Evaluation of pancreatic function after pancreatoduodenectomy using
sec retin magnetic resonance cholangiopancreatography
J. MQnj]1, A. Moral , V. Artigas, A. Farre, A. Mar tinez-Noguera, E. Montserrat ,
M. Gonzalez, J. Pernas , S. Torrubia ; BarcelonaiES

Pupose: After pancreatoduodenectomy, the lack of endo crine and exocr ine pan
creatic funct ion may be a cause of var ious disorders . The remnant pancreatic
funct ion may influence greatly postoperative qua lity of life.The aim of this study
is to assess the feasibility at secretin-stimulated MRCP after pancreatoduodenec
tomy in evaluating the function of the pancreatic remnant.
Materials and Methods: Twenty patients who underwent pancreatoduodenecto
my were evaluated with secretin MRCP.The baseline and maximal diameters of
the main pancreatic duct, the delay to reach maximal diameter, the diameter
variab ility dur ing 15 minutes and the diameter of anastomotic site were mesured.
Visual izat ion of side branches and morphology of pancreatic duct were also re
corded.The amount of pancreatic secretion was graded as follows: Grade I (poor
sec retion), grade II (moderate secretion) and grade III «good secret ion).We eval
uated the co rrelation between MRCP grade and oral glucose tole rance test , fecal
fat stimation and clinical symptoms.
Results: There was a sign ificant correl ation between MRCP grade, glucose tol
erance and clin ical symptoms. We conf irmed visually the patency of the anasto
motic site in 14 patients (70%). The structural changes in the main pancre atic
duct suggested the diagnosis of chronic pancreati tis in 12 patients (60%). Fur
thermore, secretin MRCP was useful to diagnose duct stenos is (4 patients), ste
nosis of the anastomotic site (1 patient) or recurrence of intraductal tumor (1
patient).
Conclusions: Secretin MRCP was feasible for evaluat ing the remnant pancreat
ic function after pancreatoduodenectomy.

C-OOB1
Preoperative evaluation of pancreatic carcinoma: Comparison of
multidetector-row CT versus combined MR imaging, MR
cholangiopancreatography and three-dimensional dual-phase MR
angiography
A. Kim, J. Lee, H. Ha, P. Kim, T. Kim, M.-G. Lee; SeoullKR

Purpose: To compare the diagnostic value of MDCT and combined MR imaging
including MR MRCP and 3D dual-phased MRA in preoperative evaluation of pan
creatic carcinoma.
Materials and Methods: For a 19-month period, 53 patients with pathologically
proven pancreatic carcinoma underwent preoperative MDCT and combined MR
imaging. Bi-phasic contrast-enhanced MDCT scan was performed (collimation ,
1.25 mm ; table feed , 15 mm/rotation; recon struction interval, 2.5 mm). And then
3D images using volume rendering and MIP techn iques were obtained. MR im
aging was performed at 1.5T imager with breath-hold technique and included T1
and T2-weight ed images, MRCP using both thick-slap RARE and multisli ce
HASTE, and two-phase Gd-enhanced 3D MRA. Out of 53 patients, only 36 pa
tients who underwent surgical resection (n=23) or open biopsy (n= 13) within 2
wee ks following CT and MR imaging were included in this study. Eighte en pa
tient s without surgical confirmation were exclud ed . All CT and MR images were
retrospectively analyzed by two blinded readers to assess TNM stag ing and re
sectability.
Results: Peripancreati c vascular invasion (n=19), lymph node metastasis (n=13),
peritoneal seeding (n=6), and hepatic metastas is (n=4) were conf irmed. Detecta 
bili ty of pancreatic carcinoma was 94% with MDCT and 100% with MR imaging.
Overall diagnostic accuracy of T, N, M-staging were BB.9%, 83%, 91 .8% with
MDCT and 83.3%, 77.8%, B6.4% with combined MR imag ing , respectively. Sen
sit ivity and spec ificity of resectability were 90.0% and 92.3% with MDCT, and
90.0% and 80.7% with MR imaging.
Conclusion: In preope rative evaluati on of pancreatic carcinoma, MDCT is supe 
rior to combined MR imaging, especially in N- and M-stag ing.

C-OOB2
Pancreatic transplantation using portal venous and enteric drainage
(PTPVED): Radiographic findings
F. perez Font{m, M. Lago Novoa, S. Mosteiro Anon , A. Diaz Garda,
M.-J. Bello Peon, M. Gomez Gutierrez; La CoruflaiES

Purpose: To describe the radiog raphic pre sentation of PTPVED, and to review
its compl ications.
Materials and Methods: Since November 1999, 20 patients underwent this mode
of pancreatic transplantation in our center. We review the doppler-color ultra 
sound, CT, MR and angiographic findings of this procedure and its compl ica
tions .
Results: We describe the normal appearance of the graft and also the radio
graphic presentation of its complications , including: acute pancreatitis. rejection ,
non-occlusive venous thrombosis, arterio-venous fistula, ischemia, infarction and
inf iltrative lymphoma.
Conclusion: PTPVED is a recently described technique that permits a more
physiologic management of insulin defic iency. Knowledge about the normal ap
pearance of the pancreatic transplant and its related complications can help to
an early diagnosis and treatment.

C-OOB3
Intraductal papillary mucinous tumors of the pancreas: CT and MRfeatures
T.-M . J::!ill!g, R -C. Lee; TaipeilTW

Purpose: To analyze the CT and MR features of intraductal papill ary mucinous
tumor (IPMT) of the pancreas .
Materials and Methods: Eight patients with pathologically proven IPMT (one
papillary hyperplasia and seven carc inoma) of the pancreas were retrospectively
reviewed, with ages ranging from 42 to 82 year-old , five males and three females .
The imaging studies included six thin-s ection dynamic CT, seven MRI including
MR cholangiopancreatography and two endoscopic retrograde cholangiopancre
atography.
Results: The only one benign IPMT presented as an unilocular cyst in the pa n
creatic body, with no mural nodule and no dilatation of the main pancreatic duct
(MPD ). All seven pat ients with malignant IPMT had multilocular cysts with pap il
lary proje ctions in the pancreatic head and/or uncinate process, accompanied
with dilated MPD, diffuse (517) or segme ntal (217). Communicat ion betwe en the
cystic lesions and the MPD were depicted in all seven patientst. Among them ,
one also had small mural nodul es in the branch ducts at the pancreatic body ; five
had bulging papilla with patulous or ifice. Evident mass effect resulting in biliary
obstruction was shown in one patient. Ruptured cyst with mucin leakage into
right anterior pararenal space was found following sono-guided aspiration in one
patient.
Conclusion: The main imaging feature of IPMT in our patients is a multil ocular
cyst with papillary projections located in the pancreatic head and uncinate proc 
ess. Although CT and MRI cannot differ entiate mucin content from pancreatic
juice, findings of communication between the cystic lesion and the dilat ed MPD,
and bulging papilla with patulous orif ice are characteristics of IPMT.

C-OOB4
Cystic lesions ofthe pancreas: Is it really possible to differentiate between
them?
Y. 1SJm, B. Cho i, J. Han; SeoullKR

OWing to advan ces in imaging tecnn iques, cyst ic lesions of the pancreas are
being recogn ized with increa sing frequency. Although the pseudocyst is the most
common cystic mass of the pancreas, a lot of pathologic entities can manifest in
a similar manner. Understanding the ir radiologic and pathologic features is im
portant for diagnostic and therap eutic purposes, because cystic neoplasms should
be treated in different ways.This exhib it displays a variety of radiologic and path
ologic features of various pancreatic cystic lesions. Entities discu ssed include
pseudocyst, epidermal cyst, mucinous cystic neoplasm, microcystic adenoma,
intraductal papillary mucinous neoplasm, mixed mucinous and serous cystade
noma, solid and paillary epithelial neoplasm, microadenocarcinoma, islet cell
tumor, liposarcoma, Iymphoepithe lial cyst. and cystic lymphang ioma. Peripan
creatic lesions mimicking pancreatic cysts such as tuberculous abscess or cystic
neurogenic tumor are also displayed.Typical and atypical radiologic findings in a
correlation with key pathologic features are presented with emphasis on the im
aging features allowing a specific diagnos is.

A B iii D E F G 371



C-0085
MR pancreatography after intravenous injection of secretin to evaluate
exocrine pancreatic function
F.Gonzalez, C. Juanco, M. Ruiz, V. Gomez, R. Landeras, M. Lopez, M. Silvan;
Santander/ES

Purpose: To evaluate pancreatic exocrine function, measuring the changes in
MR pancreatography (MRP) images of the pancreatic duct and duodenal secre
tion after secretin injection.
Materials and Methods: We evaluate 15 patients with normal pancreatic func
tion and 15 with hypo-function (mild hypo-function and severe hypo-function).
MRP was carried out in a GE-1.5 Tesla unit using a coronal thick slab (70 mm)
single-shot fast-echo sequence. Duodenal fluid was previously obscured with
ingestion of 350cc of a gadolinium-water solution. Following acquisition of a non
enhanced image, 1 clinical unitlkg bodyweight of secretin was injected intrave
nously. During the subsequent ten minutes the MR measurement was repeated
every 30 seconds. We perform a morphologic and quantitative analysis of pan
creatic ducts evaluating the changes after secretin. We also evaluate duodenal
filling.
Results: In the N group, intensity of the pancreatic duct increase to a maximum
value compared with baseline within 5 min of stimulation. No significant differ
ence in the response was observed between proximal and distal duct. A signifi
cant increase fluid amount in duodenum was detected due to pancreatic secretion.
Changes in the MH group were similar to those of the N group. In contrast, signif
icantly lower changes in enhanced intensity were observed in SH group, relative
to both the Nand MH group (P < 0.05). The amount of secretin-induced increase
in duodenal fluid after 10 min was not significantly different among the three
groups.
Conclusion: Our results indicate that the MR-secretin test is useful for the eval
uation of severe pancreatic exocrine dysfunction. The diagnostic test is simple,
direct and non-invasive.

C-0086
Auto-immune pancreatitis: How to differentiate from adenocarcinoma
B.J. Op de Beeck,,2,K. Vanderdood", M. Osteaux", A.M.A. De Schepper';
'Antwerp/BE,2Brussels/BE

Purpose: To demonstrate the spectrum of morphological features in patients with
autoimmune pancreatitis.
Materials and Methods: Imaging findings of 12 cases of histologically proven
non-alcoholic duct destructive chronic pancreatitis or autoimmune pancreatitis
were reviewed.
Results: Eight patients presented with obstructive jaundice. Seven patients
showed an enlargement of the whole pancreas, 3 with focally swollen pancreas
at the level of the tail with gradual progression to the head in one case and 2
patients with multifocal appearance (head and tail). US and EUS showed a loss
of the classical lobulation pattern and a homogenous hypoechoic appearance.
No pseudocysts nor atrophy or ductal dilatation were noticed. ERCP and MRCP
showed a narrowing of the main pancreatic duct and if involvement at the head
dilatation of the common bile duct. No calcifications were seen at CT.The mass
was hypodense and hypoaltenuating in the early arterial contrast phase, and
became homogenous hyperdense at the delayed phase. The lesion appeared
hypointense on T1 and hyperintense on T2 and showed a homogeneous uptake
of Teslascan (Nycomed Amersham). Typical was also the clear demarcation of
the lesion with the surrounding normal tissue. One patient developed a scleros
ing cholangitis, which also can be associated with autoimmune pancreatitis.
Conclusion: This new benign entity shows fairly typical MR findings and should
be recognized by radiologists to avoid unnecessary laparotomies.

C-0087
MR imaging of pancreas In beta-thalassemia major: Correlation of
pancreatic signal intensity ratios with glucose disturbances and total iron
stores
O. Papakonstantinou', T.G. Maris', S. Kostaridou", Z. Spyridaki', V. Ladis",
A. Vasiliadis, C. Kattamis", N. Gourtsoyiannis'; 'Iraklion/GR, 2Athens/GR,
3ChanialGR

Purpose: Todescribe the MR imaging findings of the pancreas, in beta-thalassem
ia major and correlate the signal intensity ratios of pancreas obtained by various
gradient-echo (GRE) sequences, with glucose disturbances and indeces of he
mosiderosis.
Materials and Methods: Abdominal MR imaging was performed in 54 consecu
tive thalassemic patients and 14 healthy controls on a 1.5 T magnet, using GRE

sequencesT1 (186/4.8/90), T2* (120/15120) and PO in phase and out of phase
(160/2.7-4/20). Signal intensity ratios of pancreas and liver to paraspinous mus
cle (P/M and UM respectively) were calculated. All patients underwent oral qlu
cose tolerance test (OGTT): 36 patients had normal, 7 patients impaired and 9
patients diabetic OGTT.
Results: a) P/M was significantly decreased in 42/54, 47/54, 46/54, and 54/54
patients and UM on 50/54, 47/54, 52/54 and 54/54 patients on T1, PO out-of
phase and in-phase and T2* GRE sequences respectively. Comparing measure
ments on PO in-phase and out-of-phase images, P/M and UM decreased> 50%
on the lonqer Tf in-phase images in 31/54 and 45/54 patients respectively, due
to iron deposition, whereas 17/54 patients presented> 50% decrease of P/M on
shortTE out-of-phase images, presumably due to coexistent fatty change. b) P/M
ratios did not correlate with UM or serum ferritin and did not differed significantly
between patients with normal, impaired or diabetic OGTT. However, fatty infiltra
tion of the pancreas was more common in patients with glucose disturbances
(p < 0.05).
Conclusion: Iron deposition in pancreas is very common in patients with beta
thalassemia whereas fally infiltration is frequent and may associate with glucose
disturbances.

C-0088
Radiologic features of complications of pancreatitis: Wide spectrum of the
imaging findings
K. Miyake, M. Nishino, K. Hayakawa; Kyoto/JP

Purpose: To describe the imaging features of various complications of pancrea
titis, and to assess the importance of radiologic imaging.
Materials and Methods: We reviewed 20 cases, lnctudtnq pseudocysts (N=17),
pancreatic fistulas (N=5), pseudoaneurysms (N=2) and biliary strictures (N=2).
Abdominal CT was performed in all cases. MRI, MRCP andlor ERCP were per
formed in some cases.
Results: Pseudocysts were the most common complication of pancreatitis. Pseu
docysts were formed in the pancreatic parenchyma, the retroperitoneal space,
the mediastinum, the posterior wall of the stomach, and the subcapsule of the
liver and the spleen. CT was useful to detect the formation and the extent of
pseudocysts. MRI and MRCP added detailed information three-dimensionally.
Three cases of pancreatic fistulas perforated into the thorax, one into the portal
venous system, and one into the trachea and the esophagus. In four cases, rup
tured preceding pseudocysts were visualized on CT or MRI. In one case of pan
creaticopleural fistula, pleural effusion was an only imaging finding , which made
diagnosis difficult. Unexpected fluid collection at perforated spaces on CT may
suggest the formation of the fistulas. Pseudoaneurysms were well depicted by
dynamic CT, in which they appeared as cystic masses with just the same con
trast enhancement as arteries. Biliary strictures caused by chronic pancreatitis
or mass-forming pancreatitis were detected on CT,which were confirmed by ERCP
Conclusion: Pancreatitis is associated with various lesions extending beyond
the normal anatomical compartment. CT, MRI, MRCP, or ERCP were useful diag
nostic methods. Familiarity with various imaging features of these complications
will promote early and accurate diagnosis.

C-0089
Is this pancreatic carcinoma unresectable? An "evidence-based radiology"
approach to CT interpretation
J. Roberts, M. Staunton, PM. Cunningham, S.J. Skehan, D.E. Malone;
Dublin/IE

Purpose: To evaluate and illustrate CT signs reliably predicting unresectability of
pancreatic adenocarcinoma (PCa).
Materials and Methods: Evidence-based medicine (EBM) methodology was used.
A focused clinical question was designed. The Medline database and RSNA In
dex were searched from 1989-2002. Retrieved studies were ranked using levels
of evidence (1-5). The best studies were appraised using EBM methods.
Results: The 28 studies retrieved contained level 1b-4 evidence. Common study
design flaws were inconsistent reference standard application and unblinded image
assessment. Three level 1B papers provided best evidence (Bluemke et al '95,
Hommeyer et al '95, Diehl et al '98). When a sign of high specificity is positive the
disease in question is ruled in (SpPin). One level 3b paper provided SpPin data
(phoa et al '00). Best results imply that unresectability of PCa can be predicted
with sensitivity 0.91 (0.83-0.99), specificity 1.0 (1.0-1.0), NPV 0.79, PPV 1.0, LR
ve 0.1, LR+ve 8. Signs ot unresectability were tumour size> 5 em, ascites, me
tastases, Iymphaendopathy, local organ invasion, vascular encasement and
dilatation of named peri-pancreatic veins. SpPin findings for unresectability were
portal vein narrowing. marginal irregularity or encasement> 90% and SMV nar-
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rowing or thrombus (specificity 1.0); SMV encasement> 180 degrees (specificity
0.95).
Conclusion: CT diagnosis of "unresectable" PCa is reliable; relevant signs are
illustrated. CT cannot establish "resectability" of PCa.

C-0090
Pre-operative evaluation of functioning neuroendocrine tumors of the
pancreas
A.M. Connors, M.T. Barokat, K. Meeran, Z. Amin, J.A. Lynn, M.R. Paley;
London/UK

Functioning neuroendocrine tumours of the pancreas are usually diagnosed clin
ically, or biochemically, as they are usually associated with well-defined endo
crine syndromes. The major role of radiology is to localize and stage the tumour
(or tumours) before possible surgical resection. The pre-operative evaluation is
technically challenging and most centres use multiple modalities to obtain the
most accurate assessment, with different approaches used depending on indi
vidual patient factors and equipment and expertise available.
Data and examples are presented from a large endocrine surgery centre in the
UK, which has a special interest in neuroendocrine tumours of the pancreas.
Every pre-operative case has an extensive radiological work-up, performed in
house, by highly experienced practitioners. Examples are shown for endoscopic
ultrasound, octreotide scintigraphy, MR, CT and angiography with calcium stimu
lation-venous sampling, with discussion of the rationale and relative merits of
each technique.
Learning objectives:

To discuss the imaging work-up of patients with functioning neuroendocrine
tumours of the pancreas, showing examples of endoscopic ultrasound, ang
iography with calcium stimulation-venous sampling, octreotide scintigraphy,
MR and CT.
To discuss the relative strengths and weaknesses of each of the above in
vestigations.

C-0091
Digital subtraction angiography in detection of insulinoma, comparison
with computed tomography and magnetic resonance
M. Saponjski, M. Ostojic, D. Masulovic; BelgradelYU

Purpose: The aim of the study was to analyse head-to-head the diagnostic value
of pancreatic DSA, computed tomography and magnetic resonance in patients
with insulinoma.
Materials and Methods: Pancreatic DSA, computed tomography and magnetic
resonance in 29 patients (25female, 4 male; 37±6 years) with insulinoma were
analyzed.The diagnosis was established by pathohistology after the surgical treat
ment in all patients.
Results: The tumours were localised in the pancreatic body in 20/29 patients
(69%), in pancreatic tail in 8/29 patients (27%) and in 1/29 patients (4%) in the
head of the pancreas. They were 15-45 mm in diameter, well vascularized and
with clear outer border. DSA detected insulinoma in 25/29 patients (sensitivity
86%). None of the patients had multiple tumours. Computed tomography detect
ed insulinoma in 7/29 patients (sensitivitv 24%, p < 0.05 vs. DSA) in the area of
pancreatic body, whereas magnetic resonance detected tumours in 10/29 pa
tients (sensitivity 34%, p < 0.05 vs. DSA). In 4 patients in whom DSA failed to
detect insulinoma, the diagnosis was reached by computed tomography. The
possible causes of DSA failure to detect insulinomas included poor vasculariza
tion of the tumour and/or presence of extra gasses in the bowel.
Conclusion: Digital subtraction angiography is a method of choice for the diag
nosis of insulinomas, with better sensitivity than computed tomography and mag
netic resonance imaging.

C-0092
Preoperative assessment of pancreatic carcinoma resectability: High
resolution vs low resolution multislice CT
M. Francone, C. Catalano, F. Fraioli, F. Pediconi, A. Napoli, M. Danti,
R. Passariello; Rome/IT

Purpose: To compare high-resolution vs low-resolution MSCT in the diagnosis
and assessment of resectability in pancreatic tumors.
Materials and Methods: 66 consecutive patients with suspected pancreatic car
cinoma underwent MSCT scanning. Immediately prior to the examination, pa
tients were asked to drink 500 mL of tap water, simultaneously with the intravenous
administration of 20 mg of Hyoscine-N-butylbromide (Buscopan, Boheringer In
gelheim), in order to achieve the distension of the stomach and duodenum and

better delineate the pancreas. Unenhanced scanning was preliminary acquired
followed by the post-contrast scans performed in the arterial and portal venous
phase. The acquisition parameters were the following: 4x1-mm collimation; 1.25
and 5-mm slice thickness, with respectively 1- and 5-mm reconstruction interval.
Radiologic diagnosis was correlated in all cases with histology.
Results: MSCT correctly provided a diagnosis of unresectability (47 cases) with
sensitivity of 96%, specificity of 86%, and accuracy of 93%.Tumors were located
in the head in 33 cases, the isthmus in 23 cases and in the tail in 26 cases.
Evaluation of t-rnrn slices demonstrated 95 of the 104 liver metastases found at
surgery; conversely, the 5-mm slices detected only 88 of these lesions. Infiltration
of peripancreatic major vessels was demonstrated in 26 patients.
Conclusions: High-resolution MSCT improves prediction of resectability in pa
tients with suspected pancreatic carcinoma. Parenchymal and vascular informa
tion can be achieved with a single MSCT examination.

C-0093
Early phase dynamic CT finding of fan-shaped area of diminished
enhancement of the spleen: A new diagnostic clue to pancreatic "tail-end"
carcinoma
M. Gibo, S. Murayama, A. Yogi, S. Iraha,T. Utsunomiya; Okinawa/JP

Purpose: A carcinoma in the head or distal body of the pancreas may produce
changes in the more proximal body and tail that are definable on CT when a
discrete mass is not apparent. But such secondary signs of pancreatic tumor
cannot be applied for pancreatic tail carcinoma. The aim of this study was to
describe the early phase dynamic CT finding of a fan-shaped area of diminished
enhancement of the spleen in patients with pancreatic "tail-end" carcinoma.
Materials and Methods: 26 consecutive patients with pancreatic carcinoma were
studied. Dynamic CT images and angiograms of these patients were reviewed in
respect to location of pancreatic carcinomas. In thirteen patients the pancreatic
carcinomas occurred in the head, 8 in the body, and 5 in the tail.
Results: Fan-shaped area of diminished enhancement in the spleen was seen in
4 patients. In all 4 cases the pancreatic carcinomas occurred in the "tail-end". In
the remaining one patient with pancreatic tail carcinoma, the pancreatic "tail
end" was intact. During the delayed phase of dynamic CT in these 4 patients, the
spleens were homogeneously enhanced. In 2 of 4 patients with this CT finding,
pancreatic carcinomas were overlooked at the time of initial CT assessment.
Conclusions: Fan-shaped area of diminished enhancement of the spleen is prob
ably caused by decreased blood flow attributable to the involved arterial and/or
venous branches of the spleen. We believe that this CT finding will playas a
sentinel sign for pancreatic "tail-end" carcinomas.

C-0094
Can fat-suppressed true FISP MRI sequence provide additional information
in diagnosis of pancreatic carcinoma?
E. Hisatomi,T. Muranaka, N. Furukawa, K. Yasumori, K. Miyajima, S. Uehara,
T. Watanabe; Fukuoka/JP

Purpose: To evaluate the usefulness of the coronal/ oblique fat-suppressed true
FISP (fast imaging with steady precession) MRI sequence in diagnosis of pan
creatic carcinoma.
Materials and Methods: From January 2001 to August 2002,20 patients (8 Male,
12 Female, 54-70 years, mean 65 years old) with pathologically proven pancreat
ic adenocarcinoma were reviewed. Patients were examined by Magnetom Vision
1.5T (Symphony, Siemens, Germany). True FISP sequence was performed with
TR; 5.2 ms, TE; 2.6 ms, flip angle; 60 degree, slice thickness of 5 mm in
coronal/sagittal/oblique planes. Findings were compared with those of conven
tional axial CT and MRI imaging, and were evaluated as follows; tumor detecta
bility, tumor extension, and involvement of vascular structures and bile ducts. The
imaging quality was graded as, +3 (information is similar to histopathological
findings), +2 (information is inferior to histopathological findings), +1 (information
is insufficient for diagnosis), 0 (lesion not found).
Results: Compared with conventional axial CT and MRI, true FISP MRI showed
statistically difference in tumor detectability and tumor extension (p < 0.05), es
pecially in determination of craniocaudal extension of small peripheral pancreat
ic carcinoma. As to vascular and bile duct involvement, there were no significant
difference.
Conclusion: Fat-suppressed true FISP MRI sequence, which is feasible to per
form, has excellent tumor detectability and provides intimate anatomical informa
tion. To make precise tumor staging, thus, this sequence should be employed
with conventional axial MRI for evaluation of pancreatic carcinoma.
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C-0095
Imaging of solid-pseudopapillary tumor of pancreas
N. Kosaka, T. Sagoh, T. Sakai, F. Konishi, K. Nishikawa, Y. Hirose, H. Hayashi,
M. Noguchi; Fukui/JP

Purpose: Solid-pseudopapillary tumor (SPT) is a relatively rare tumor with a
solid and cystic appearance. The purpose of this study is to evaluate the radio
logical appearance of SPT.
Materials and Method: Seven patients with histologically confirmed SPT (3 men
and 4 female, mean 32.7 years old) were included. The findings of both CT and
MRI were reviewed in all the cases.
Results: On MRI, SPTwas composed of a cystic part with heterogeneous signal
and a solid with homogenous high on T2. Both CT and MRI revealed thick cap
sule and/or septa in all the tumors. The 7 tumors were revealed as a solid domi
nant in 2 (29%), a cystic dominant in 2 (29%), and a solid and cystic appearance
in 3 (43%) on both CT and MRI. Other findings included calcification in 4 (57%),
extra-capsular invasion in 2 (29%) and multiple liver metastasis in 1 (14%).
Conclusion: SPT is typically revealed as a solid tumor with cystic component,
thick capsule and calcification. However, solid dominant or cystic dominant ap
pearance would be possible In SPT.

C-0096
Complications associated with acute pancreatitis
G. Aguilar Sanchez, S. Rebordosa Perpina, J. L1auger Rossell6,
E. Picas Cutrina, J. Palmer Sancho, M. Teixid6 Vives; Barcelona/ES

Purpose: Review the different complications, both frequent and infrequent, which
may accompany acute pancreatitis (AP) in the course of its evolution, illustrating
its radiological characteristics.
Material and Methods: We reviewed a wide range of lesions that can accompa
ny and complicate the evolution of acute pancreatitis. In all cases helical CTwas
performed and in concrete cases an angiographic study was done as well.
Results: The complications evaluated correspond to vascular lesions (arterial
pseudoaneurysm, arterial and venous thrombosis, vascular laceration), spleen
lesions (intrasplenic pseudocyst, splenic infarct, subcapsular hematoma and
splenic rupture), gastrointestinal lesions (intestinal obstruction, perforation, for
mation of fistulas, duodenal hematoma), biliary obstruction, retroperitoneal and
peritoneal hemorrhage, formation of hemorrhagic pseudocysts and abdominal
abscesses in different locations.
Discussion: CT is the method of choice for the detection of possible complica
tions associated with AP.Arteriography offers higher sensitivity for the detection
of pseudoaneurysms or extravasation of contrast, and in addition enables us to
perform embolization.
Conclusion: It is important to recognize the radiological findings that accompa
ny the variety of complications that can appear during the course of the evolution
of acute pancreatitis, in order to diagnose these complications, thereby enabling
optimum clinical management and the application of appropriated treatment.

C-0097
Resectability of pancreatic adenocarcinoma: Value of computed
tomography
J. Quintero, C. Valls, O. Pozuelo, E. Andia, J. Fabregat, J. Serra; Hospitalet de
LlobregatiES

Purpose: To determine the accuracy of helical CT in predicting the stage and
resectability of pancreatic adenocarcinoma.
Material and Methods: Ninety patients with adenocarcinoma of the pancreas
were included in the study in the past five years. Sixty eight patients were studied
with helical CT (170 mL of contrast at a rate of 2.5-3 mUs.), and 32 with dynamic
CT (150 mL of contrast at a rate of 2 mUs.). Tumor resectability was retrospec
tively evaluated by 3 radiologists and compared to surgical (n=55) and clinical
and follow-up findings (n=35). CT criteria for irresectability were vascular en
casement> 50%, liver metastasis, regional lymphadenopathy and carcinomato
sis.
Results: Forty-five patients (50%) had CT-resectable disease and forty-five pa
tients (50%) had CT-irresectable disease. Forty-seven patients underwent cura
tive resection. The sensitivity and specificity of CT in the prediction of resectability
were 90.3 and 93% respectively, with a positive predictive value of 93.3%. Five
patients were falsely considered irresectable by CT: false positive rate of 9%.
Conclusions: CT is an accurate technique for predicting the resectability of pan
creatic adenocarcinoma but criteria for irresectability should be further refined to
avoid false positive findings.

C-0098
Peripancreatic vascular diseases: Diagnostic value and pitfalls of CT and
MRI
B.J. Op de Beeck"', P. Van Dyck', M. Maes', K. Vanderdood', M. Osteaux',
A.M.A. De Schepper'; 'Antwerp/BE, 2Brussels/BE

Purpose: To compare the diagnostic value and pitfalls of CT and MRI in peripan
creatic vascular diseases.
Materials and Methods: Retrospective evaluation of 55 patients who underwent
abdominal CT and MRI. Peripancreatic vascular diseases: pseudo-aneurysms
(4), arterial (4) and venous (1) aneurysms, peri pancreatic hemorrhage (5), arte
rial (8) and venous (25) thromboses and hemorrhagic pseudocysts (8); were prov
en by angiography, surgery or follow-up.
Results: Non-contrast CT images are very useful for detection of recent hemor
rhage and calcifications. To confirm their vascular origin, arterial bolus phase CT
images are mandatory. CT during early contrast bolus phase is excellent for de
tecting pseudo-aneurysms and aneurysms, but these can mimic endocrine pan
creatic tumors. Thromboses are best detected on CT images obtained during
late contrast bolus phase. Gradient-echo MR images can detect vascular occlu
sion by loosing their classical flow void. However, signal is sometimes present in
the center of the splenic-portal venous confluence or with slow in-plane flow.
Additional flow-sensitive Gradient-echo or contrast-enhanced MR angiography
sequences are necessary for more accurate evaluation.
Conclusion: State-of-the-art CT and MR are equally accurate for the diagnosis
of peri pancreatic vascular diseases. The classical CT patterns are better known
but MR offers the opportunity of angiographic evaluation, even without I.V. con
trast.

C-0099
Spectrum of findings at MRCP after secretin stimulation of pancreatic
involvment in pediatric patients with Crohn's disease
P. Paolantonio, A. Laghi, R. Iannaccone, F. Mangiapane, C. Miglio, R. Ferrari,
F. Iafrate, R. Passariello; Rome/IT

Purpose: The aim of our study was to asses the potential advantages of MRCP
after secretin stimulation in the evaluation of pancreatic involvment in patients
with Crohn's disease and laboratory findings suggestive for pancreatopathy.
Materials and Methods:Ten pediatric patients with know Crohn's disease and
clinical symtomps and serological findings suggestive for pancreatopathy under
went MR scan of the abdomen. Each patient was asked to drink 20 ml of an oral
superparamagnetic contrast agent before examination. The protocol study in
cluded the acquisition of T2 weighted HASTE sequence (TR/TE/acq.t.:
inf/90ms/18s) on coronal plane with a single thick slab covering the entire im
aging volume within a 3-sec breath-hold obtained sequentially before and after iv.
injection of 1 I.U.lkg of weight (secrelux®) for 10 minutes.
Results: MRCP after secretin stimulation showed in 4 patient abnormalaties of
intrapancreatic ducts such as fine irregularity of Wirsung's duct with multiple duct's
narrowings or dilatation of secondary ducts with concomitant decrease of the
exocrine pancreatic functional reserve; in 3 patients was only observed decrease
of the exocrine pancreatic reserve without any duct's abnormalities. In 2 patients
only abnormalaties of intrapancreatic ducts were observed.
In one patient MRCP showed a picture of pancreas divisum.
Conclusion: MRCP with secretin stimulation is a valid tool for morphological and
functional evaluation of pancreatic involvment in patients with Crohn's disease
and laboratory findings suggestive for pancreatopathy.
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Abdominal Viscera (Solid Organs)

Spleen

C-0100
Spectrum of findings in MR imaging of the spleen
I. Sansoni, A. Laghi, P. Paolantonio, F. Iafrate, C, Miglio, F. Altomari,
M. Celestre, R. Passariello; Rome/IT

Purpose: The aim of our study was to review the main splenic diseases and to
illustrate their spectrum of MR findings.
Materials and Methods: We retrospectively analysed the patients undergoning
MR examinations and then found to have splenic pathologies. MR exams were
performed on a 1.5 Testa superconductive magnet (Magnetom Vision Plus, Sie
mens Medical Systems, Erlangen, Germany); on axial and coronal and/or sagit
tal planes we acquired breath-hold sequences: T2-weighted Turbo Spin-echo (TSE:
TR=4300 msec; TEeff.=132 msec; FA=180o; echo train length (ETL)=33; section
thickness=5-mm; gap=25%; effective matrix=136x256; 1 signal average; 9 sec
tions in 17-second breath-hold) or Half-Fourier Single-shot Turbo Spin-echo
(HASTE: TR=infinite; TEeff.=90 msec; FA=180o; echo train length (ETL)=104;
section thickness=6-mm; intersection gap=20%; effective matrix=192x256; 1 sig
nal average; 20 sections in 20-second breath-hold) and Tl-weighted spoiled gra
dient-echo (2D FLASH: TR=156 msec; TE=4.35 msec; FA=80o; section
thickness=6-mm; gap=20%; 1 signal average; 20 sections in 16 second breath
hold) before and after contrast medium administration.
Results: MR imaging findings of cystic lesions will be described together with
clues for a differential diagnosis among simple cysts, complicated cysts and hy
datid disease. Spectrum of findings of benign neoplastic lesions will be provided,
including hemangioma (before and after bleeding) and lymphangioma. Malignant
neoplastic localization (lymphoma) will also be depicted. Finally, splenic infarct,
Gamma-Gandy nodules and infective splenic lesions (including leishmaniasis)
will be described.
Conclusion: MR imaging proved to be a very reliable technique able to charac
terize many splenic lesions and thus able to offer differential diagnosis in most
spleen diseases.

C-0101
Tumors of the spleen:The spectrum of radiological appearances
C. Dromain, N. Lassau, M. Pocard, V. Boige, J. Leclere, R.C. Sigal; Villejuif/FR

Purpose: To illustrate the imaging features with ultrasound, computed tomogra
phy and magnetic resonance imaging of primary spleen tumors and to discuss
their differential diagnosis.
Material and Methods: All patients with a histological diagnosis of spleen tumor
in our institution between 1994 and 2002 were identified from the pathology data
base. Imaging findings with ultrasound, computed tomography and MRI were
retrospectively reviewed.
Results: Most splenic tumors are secondary to Iymphomateous or metastastic
involvement. Primary tumors of the spleen are uncommon and are most frequently
of vascular origin. Traditionally, these tumors were divided into benign type such
as hemangiomas, lymphangiomas and hamartomas and a malignant form called
angiosarcoma. Although a rare entity radiological features of these tumors should
be known to allow differentiation of splenic benign tumor from malignant lesion of
the spleen, especially from nodular lesions of malignant lymphoma.
Conclusion: Recent advances in imaging technology have improved the diagno
sis of splenic tumors. Although ultrasound and computed tomography are the
initial imaging modalities to suggest the diagnosis of the spleen tumor, MRI can
aid in detection and characterization of splenic tumors.

C-0102
Ultrasound of splenic lesions - a pictorial review with CT comparison
P. Peddu, M. Shah, P.S. Sidhu; London/UK

Ultrasound is a useful imaging modality in the diagnosis of a wide variety of splenic
abnormalities. These abnormalities range from congenital malformations (e.g. 
splenunculi), focal lesions (e.g. - cysts, haematoma, abscesses), benign tumours
(e.g. - haemangioma), malignant tumours (e.g. - lymphoma, metastasis). Ultra
sound can demonstrate typical features of splenic infarction. The use of micro
bubble contrast media has improved the diagnostic efficacy of ultrasound in the
evaluation of splenic infarcts and other splenic lesions. Splenic injury can be
detected by ultrasound. It is also a useful modality for follow-up of splenic injuries
that are treated conservatively. Although ultrasound is not generally useful in

determining a specific cause of splenic enlargement, the degree of enlargement
can be useful for targeting the differential diagnosis.
In this poster we present a pictorial review of various splenic abnormalities that
were seen on ultrasound. We discuss their CT correlation together with a review
of literature.

C-0103
Multislice spiral computed tomography in the preoperative setting of
potential candidates for laparoscopic splenectomy
A. Napoli, C. Catalano, F. Fraioli, F. Pediconi, V. Finocchi, F. Venditti,
R. Passariello; Rome/IT

Purpose: To evaluate the accuracy of multislice spiral computed tomography
(MSCT) in the assessment of spleen volume and vascular anatomy in potential
candidates for laparoscopic splenectomy.
Material and Methods: 22 patients underwent computed tomography using a
multidetector-row spiral CT scanner with 0.5 s gantry rotation time. All patients
underwent unenhanced scan followed by high resolution (4 x 1 mm collimation,
1.25 and 5 mm slice thickness with reconstruction interval of respectively 1 and
5 mm) contrast-enhanced acquisitions, during arterial and portal venous phases
after contrast agent administration at flow rate of 4 mUs. Splenic arterial and
venous vascular anatomy were evaluated using MIP and VR algorithms in order
to depict vascular geography as important preoperative step. For volumetric de
termination two different hand-traces were generated by two observers using the
post-contrast 1 mm venous data set; in the first all slices were edited, while in the
second editing was performed only in presence of spleen contour changes. Inter
observer agreement was obtained and accuracy in determinig total spleen mass
was calculated.
Results: Volume measurements after MSCT provided excellent results with strong
correlation as compared to surgery. No significant difference was found in vol
ume assessment using the two different editing modalities. There was significant
agreement between the two observers in determining spleen volume using the
two different editing protocols (r = 0.9777, 0.9772). In all cases excellent vascular
details were achieved.
Conclusion: High resolution MSCT afforded complete parenchymal, vascular,
and volumetric preoperative evaluation of potentiallaparoscopic splenectomy.

C-0104
Comparison of US and MR in detection of cystic lesions of the spleen
K. Gjoreski, A. Gligorievski, L. Gjoreska, M. Anastasovski, J. Joseva;
Skopje/MK

Purpose: The purpose of our investigation was to compare and evaluate US and
MR imaging in detection and characterization of cystic lesions of the spleen.
Materials and Methods: 24 patients (of which 14 were male and 10female), age
range 3-79 years old, were examined with US of the abdomen. In all, MR imaging
was also performed with emphasis on the spleen in Tl and T2 pulse sequences,
in standard projection slices. The US and MR imaging findings were compared
with the clinical and laboratory findings and also postoperatively followed-up.
Results: A total of 46 cystic lesions of the spleen were found in 24 patients. With
US we found 43 cystic changes of the spleen (93,5%). With MR 45 (97,8%) cystic
lesions of the spleen were detected. Of all lesions 30 were hydatid cysts (10
calcified - serologically positive).10 were posttraumatic cysts and 6 simplex cysts.
With MR we were able, according to the signal, to differentiate the posttraumatic
from the hydatid and simple cysts of the spleen.
Conclusion: US has a high sensitivity in detection of the cystic lesions of the
spleen. MR does not show superiority in relation to US and therefore it is not
absolutely necessary to use MR in primary detection, follow-up and characteri
zation of the cystic masses of the spleen.
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C-0105
Foreign esophageal bodies: A new approach with modern techniques
E. Marco de Lucas, M. Ruiz Delgado, P. Sadaba , P. Lastra, M. Aguilar,
V. Gomez Dermit, P. Merino, E. Sanchez Salmon , F.J. Gonzalez Sanchez ;
Santander/ES

Purpose: To show the utility of the different radiolog ical techniques (including
plain lilms , barium swallow, helical CT and ultrasonography) in the management
01loreign esophageal bodies .
Material and Methods: A prospective study was performed on 32 patients (20
women and 12 men, mean age: 51 years) with a history olloreign body impaction
and negative lindings on laryngoscopy. Positivelindings were taken lor esophagos
copy. 16 patients had both normal CT and barium study with satislactory clinical
evolution; in 10 patients a loreign body was noted in proximal esophagus by CT,
barium and endoscopy. Barium swallow presented three cases 01lalse negatives
with correct diagnosis on CT. Scanner showed a 100% sensitivity.
Discussion: Barium swallow is usually the lirst radiologic study but may involve
a risk 01 aspirat ion and can make a subsequent esophagoscopy difficult. Es
ophagoscopy is an aggresive technique with serious complications that could be
avoided Irequently (almost 50%) with a satislactory radiologic assessment. Hel
ical CT has no talse-neqattves (100% sensitivity). is easier, laster and would be
very uselul in patients with a high index of suspicion .
Conclusion: Helical CT should be used as the first radiological technique in the
management 01suspected esophageal loreign bodies belore esophagoscopy.

C-0106
Computed tomography vs esophagography in the detection and evaluation
of post-operatlve leakages in cervical esophagogastric anastomoses: A
pictorial essay
C. Peppas , D.N.~, G. Veloudis, P. Yannopoulos, D. Chondros;
Afhens/GR

Purpose: To assess the advantages and disadvantages 01CT over esophagog
raphy in detecting post-op leakages in cerv ical esophagogastric anastomoses
(CEA).
Materials and Methods: Twenty six patients with an end to end CEA were exam
ined by esophagography and CT on the tenth post-op day. The esophagogram
was performed with 100-200 ml 01an iodine containing water solution and the CT
technique consisted of sequential scans from the aortic arch to the level of the
mandible after the intake 01 a mouthlul 01 an iodine water solution in the prone
and supine position with a slice thickness 01 5 mm. IV contrast was injected in
selected cases in order to identify accompanying pathology.
Results: CT had a sensitivity and specificity 01 100% and 100% respectively in
detecting leakages . Esophagography had a sensitivity 0166% and a specificity of
88%. Concomitant findings detected by CT were adenopathy 15.3% and loculat
ed fluid collections in 11% 01 patients .The disadvantage 01 the CT technique is
the discomlort caused Irom the prone position.
Conclusions: Despite the small number 01patients examined by both modalities
the results indicate that CT is super ior to esophagography in detecting post-op
leakages in CEA. Knowledge of post-op anatomy is essential in order to evaluate
the findings .Concomitant findings can only be imaged by CT.

C-0107
The value of radiological assessment of the oesophagus after operations
for cardiospasm
W. Krupski, P. Madro, G. Wallner, J. Zlomaniec; Lublin /PL

Purpose: The aim 01 the study was assessment 01 the value 01 X-ray exarnina 
tion in determining the ellicacy 01cardiospasm surgical treatment consisting 01
myotomy 01 the lower oesophageal sphincter with Heller 's method with supple
menting anti-reflux procedure.
Materials and Methods: In a group of 42 patients (26 women-61.9%, 16 men
38.1%), aged 18·77 years (mean age 49.1) in the period from 4 to 60 months
alter surgical treatment 01 cardiospasm the lollowing examinations were done:
physical . X-ray, esophagoscopy with histopathologic assessment 01collected bi
opsies and 24-hour pH and manometry.
Results: Improvement 01clinical condition was observed in all patients while X
ray examination showed improvement 01contrast passage in the gullet in 31 pa
tients (72%) with a different degree of stasis occurring.Gastro-oesophageal reflux

was recognised in 11 patients (26.2%) while endoscopically in 6 cases (14.3%).
Fundoplication cuff caused apparent lengthening 01the cardia , a change ollold
structure 01 the mucosa 01fundus 01 the stomach, irregular delect s 01 the Iilling
and delormation 01stomach air bubble. In 2 cases lundoplication resulted in the
lormation 01a diverticutar pocket with temporary stasis 01barite suspension. In 1
case fundoplication cuff comprised the stomach region below the cardia while
the cardia and a lragment of stomach lundus were localised above the diaphragm.
Deep multi-storey spasms of the gullet in 8 cases (19%) resulted Irom consider
able lailure 01motor lunction.
Conclusions: X-ray examination in patients after operat ions lor cardiospasm
enable the assessment of gullet emptying . the width 01 lundoplication culf and
efficacy of anti-reflux procedure.

C-010B <ii>
Obscure digestive bleeding: Diagnostic contribution of multislice CT
angiography
V.~, A. Alvarez-Castells, S. QUiroga, M. Sarrias, P. ortuno, C. Sebastia;
BarcelonaiES

Purpose: This study investigates the role 01multi-slice CT (MSCT) angiography
in the diagnosis of acute and obscure digestive bleeding .
Patients and Method: The study included 126 patients with digestive bleeding of
unknown origin, 48 relerred Irom the emergency room and 78 with long-term
digestive bleeding. A Philips MX-8000 MSCT scanner was used, with water as
oral contrast . Intravenous non-ionic contrast material was admin istered at a high
rate by biphasic injection . Radiologic sequence conditions included :arterial phase
- scan delay 30-35 seconds , collimation 4 x 1 mm; portal phase- scan delay 60
70 seconds, collimation 4 x 2.5 mm. Images were reconstructed by auto high
quality (overlapping 50%) and sliding thin slab techniques. Data were sent to the
workstation Silicon Graphics 02 for postprocessing .Our preferred rendering tech
nique lor CT angiography is 4D volume rendering . In some cases MPR (mainly
curved) , MIP and SSD (subtraction mask) were performed. Stereoscopic display
is very uselul for depicting complex vascular anatomy.
Results: Among the total , 34 patients were confidently diagnosed. In 42 patients
arter iography was also performed and 17 false-negative cases were demonstrat
ed. Diagnosis could not be established in 50 patients , but in most of these bleed
ing remitted. There were no complications. Examples 01 angiodysplasia 01 the
colon , small bowel submucosal tumours , aorto-enteric fistulae , gastr ic and en
teric arte riovenous malformations. diverticular bleeding (ieiunurn, ileum , colon ).
ampulloma with active heavy duodenal bleeding, and vascular occlusions are
depicted.
Conclusions: MSCT Angiography is a uselul , minimally invasive, sale imaging
method for screening acute and obscure digestive bleeding.

C-0109
In vivo MR imaging of rabbit gastrointestinal wall using endoluminal coil
F.~', O. Beul', M. Armanean ", G. Haddou r", H. Salnt-Jatmes"; ' Lyon/FR,
2Vifleurbanne/FR

Introduction: Based on recent work in intravascular and endourethral domains .
a prototype 01 endoluminal MR receiver coil was designed. High resolution MR
imaging 01the rabbit gast rointestinal walls was performed .
Materials and Methods: A sinqle- loop coil prototype was built using printed cir
cUittechnology. Conventional tuning and match ing circuit incorporated at the coil
was used with an active decoupling circu it for transmission-reception . The coil
was housed in a biocompatible tubinq with a 20 F outer diameter. Feasibility study
was established in vivo on three male rabbits , 20 to 24 weeks old. The experi
ments were lead in accordance with the Ethic Committee on animal experimen
tations . Rabbits were anaesthetized and the coil was introduced through the anal
sphincter up to the colon . MRI experiments were performed on a 1.5 T system .
The imaging protocol combined high-resolution sequences. Imaging parameters
were: 60 to 80 mm FOV; 1 to 2.5 mm slice thickness; 512 base matrix .
Results: The quality lactor Q 01 the coil was 62. When introduced in the rabbit ,
endoluminal coil provlded an important increase in SNR allowing the visualiza 
tion 01 gastrointestinal walls and surrounding tissues. This inlormation was not
available with the external head coil used lo r localization. Small FOV performed
with the endolum inal coil enabled the depiction of colon walls and per i-colon lat.
Conclusion: An endoluminalloop RF coil provides an important increase in SNR
local to the coil. compar ed to external coils. Such coil may provide detailed infor
mation about the human gastrointestinal wall layers.
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C-0110
Prognostic value of small bowel thickness 1 year after surgical treatment
for Crohn's disease
T. Cammarota, A. Sarno, O. Robotli, G. Bonenti, G. Olivieri, B. Ciancia,
M. Astegiano; Turin/IT

Purpose: To assess the prognostic value of bowel thickness and gender in pre
dicting IBO recurrence after surgical treatment.
Materials and Methods: 89 patients (52 males; age ranging 16-67) in our series
underwent an intestinal ultrasound examination 1 year after small bowel resec
tion for IBO. Patients were subdivided according to bowel wall thickness (group 1
< 6 mm, 60 patients; group 2> 6 mm, 29 patients). Data were compared with stu
dent-t-test,
Results: Mean follow-up was 75.2 months in group 1 and 73.7 months in group
2. Clinical annual recurrence rate was greater in group 2 (10.2% vs 5.5%) as well
as for surgical annual recurrence rate (2.8% vs 4.9%). Group 2, during a follow
up of 66 months, developed more clinical (AUC; 295.5±4.3vs 101.2±2.7, P < 0.05)
and surgical recurrences (AUC: 64.8±2.1 vs 46.5±1.4, not significant). The clini
cal and surgical recurrence free period was not different in group 1 and 2 (30.9±5.0
vs 31.7±3.3 months and 46.8±4.7 vs 63.0±5.2 months, respectively; not signifi
cant). Females had lower total rate of clinical and surgical recurrence compared
to males (35.1 % vs 53.8% and 13.5% vs 28.8%, respectively) especially with
bowel thickness < 5 mm (13.5% vs 25% and 0% vs 17.3%).
Conclusion: Patients with bowel wall thickness> 6 mm have higher risk of de
veloping clinical recurrence. Females with bowel thickness < 5 mm have a very
low risk of developing a recurrence within 6 years from the treatment. Ultrasound
examination represents an important tool to predict the risk of IBD recurrence.

C-0111 @>

Evaluation of anal sphincter complex using high resolution T2 TSE
sequence and phased-array body coil
F. Iafrate, A. Laghi, P. Paolantonio, I. Baeli, F. Altomari, R. Passariello; Rome/IT

Purpose: To assess the normal anatomy of the anal sphincter complex by the
acquisition of high resolution T2 weighted sequences using a phased -array coil.
Materials and Methods: Twenty patients, 13 males and 7 females, ranging in
age between 27 and 56 years (mean age 41.5 y.o.) underwent MRI evaluation of
the pelvic region, using a superconductive 1.5 T magnet (maximum gradient
strength, 25 mT/m; minimum rise time 600 microseconds, equipped with phased
array coil. High-resolution T2-weighted Turbo Spin Echo sequences (TR, 4055 ms;
TE, 132 ms; matrix 390x512; in-plane resolution, 0.67xO.57 mm) were acquired
on multiple axial, sagittal and coronal planes. Images were reviewed by two gas
trointestinal radiologists on a dedicated workstation to identify the structures and
anatomical spaces of the anal region in order to evaluate the normal anal sphinc
ter complex.
Results: Optimal image quality of the anal sphincter complex was obtained in all
cases providing an overall view of the anal region not obtained by sonography.
Different muscular layers were observed between the upper and lower aspects of
the anal canal. In the lower part of the anal canal, internal and external sphincter
muscles could be observed; in the upper part, puborectal and internal sphincter
muscles were depicted. Good visualization of intersphincteric space, levator ani
muscle and ischioanal space was also obtained in all cases.
Conclusions: High-resolution MR images with phased-array coil provide opti
mal depiction of the anal canal and the anal sphincter complex, the technique is
comfortable for the patient and easily depicted.

C-0112
The impact of multidetector CT on the staging of rectal cancer: A
comparative audit
S.M. Williams. P.G. Preston; Norwich/UK

Purpose: To assess the impact of the introduction of multidetector technology
(MDCT) on the sensitivity and specificity of CT in the local (tumour and nodal)
staging of rectal cancer. Example images where there was a disparity between
the radiological and histological staging are provided.
Materials and Methods: All cases of biopsy-proven rectal cancer from the local
colorectal cancer database for two six month periods. In the first period 51 pa
tients were diagnosed with the disease. Pre-operative staging with single detec
tor spiral CT (SDCT) and surgical resection specimens were available in 30
patients. In the second period, 39 patients were diagnosed. Pre-operative stag
ing with MDCT and surgical resection specimens were available in 22 of these
cases. Large bowel opacification was obtained in all cases using oral gastro-

grafin on the evening prior to the scan. The T and N staging implied by the radiol
ogy was compared with the subsequent histological staging.
Results: MOCT gave a sensitivity of 87% and a specificity of 85% for extrasero
sal tumour spread, compared with values of 82% and 77% for SDCT. For nodal
involvement, the sensitivities were 43% (MDCT) and 47% (SDCT) with specifici
ties of 80% in both groups.
Conclusion: MDCT resulted in a minor improvement in the detection of extrase
rosa I tumour spread, but had no real impact on the on the prediction of nodal
disease, the latter presumably reflecting the well-known limitations of CT as a
modality in the assessment of lymph node involvement in the context of malig
nancy.

C-0113
Acute appendicitis: Spectrum of findings at thin-section contrast-enhanced
helicalCT
S.Y. Lee, D. Choi, H. Park, YR. Lee, E.C. Chung, S.K. Kim; Seoul/KR

Purpose: The purpose of this study was to describe the spectrum of findings of
acute appendicitis at thin section contrast-enhanced helical CT.
Materials and Methods: Appendiceal helical CT scans with intravenous con
trast administration (abdomen, 7-mm collimation; abdominopelvic junction, 5-mm
collimation) of 71 patients with surgically proven acute appendicitis and 167 pa
tients with alternative diagnoses were reviewed retrospectively. Three radiolo
gists analyzed the images. Findings that most distinguished appendicitis from
alternative diagnoses with right lower quadrant abdominal pain were selected
with a stepwise logistic-regression analysis.
Results: The nine CT findings of acute appendicitis that distinguished it from
alternative diagnoses were enlarged appendix (R = 0.739), appendiceal wall thick
ening (R = 0.525), periappendiceal fat stranding (R = 0.414), appendiceal wall
enhancement (R = 0.404), focal cecal apical thickening (R = 0.171),
appendicolith(s) (R = 0.157), extraluminal air (R = 0.050), intramural air (R =
0.043), and phlegmon (R = 0.030), in decreasing order of importance (each
p < 0.05). Of these, enlarged appendix (sensitivity 93%, specificity 92%), appen
diceal wall thickening (sensitivity 66%, specificity 96%), periappendiceal fat strand
ing (sensitivity 87%, specificity 74%), and appendiceal wall enhancement
(sensitivity 75%, specificity 85%) showed far more statistically significant associ
ation with acute appendicitis.
Conclusion: On thin-section contrast-enhanced helical CT examinations, enlarged
appendix, appendiceal wall thickening, periappendiceal fat stranding, and ap
pendiceal wall enhancement were the four most statistically significant findings
of acute appendicitis.

C-0114
Helical CT findings of ascending retrocecal appendicitis
S. Kim, S. Lee, H. Lim, J. Na, D. Choi, Y.G. Yang; Seoul/KR

Purpose: To describe the helical CT findings of ascending retrocecal appendici
tis.
Materials and Methods: Between August 1995 and August 2002, 502 consecu
tive patients suspected of having appendicitis underwent preoperative helical CT
scan in our institute. Among them, 33 patients were diagnosed as ascending
retrocecal appendicitis on operative findings. We analyzed the CT findings, fo
cusing the extent of periappendiceal inflammatory changes, location of abscess,
presence of perforation, thickening of adjacent bowel loops and fascia.
Results: The inflamed appendix was fUlly detected in 23 of 33 patients, partially
detected in 7 patients, and not detected in 3 patients. Periappendiceal inflamma
tory changes were seen in retrocolic space (n=29), paracolic gutter (n=1 0), para
renal space (n=9), perirenal space (n=6), mesentery (n=8), subhepatic space
(n=1). Inflammatory thickening of lateroconal fascia (n=21) and Gercta's fascia
(n=23) was seen. Perforation of appendix with abscess was demonstrated in 16
patients (48.5%), perforation of appendix with phlegmon in three patients. Ab
scesses were located in retrocolic area (n=14), right paracolic gutter (n=3), sub
hepatic space (n=3), mesentery (n=2), subphrenic, iliopsoas muscle, perirenal,
and posterior pararenal space (n=1, respectively). Diffuse wall thickening of ce
cum (n=22), ascending colon (n=21), and terminal ileum (n=7) was seen. Appen
dicolith was found in 11 patients. Clinical symptoms were right lower quadrant
pain (n=16), right flank pain (n=1 0), right upper quadrant pain (n=6), and perium
bilical pain (n=5), anorexia, and nausea (n=1, respectively).
Conclusion: Ascending retrocecal appendicitis manifested extensive periappen
diceal inflammation, high incidence of perforation, unusual location of abscess.
Helical CT might be helpful in planning the operation.
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C-0115
Multlsllce CT of suspected acute colon diverticulitis: Comparison of
unenhanced low-<lose, and enhanced standard dose spiral acquisitions
D.~' , P. Bohy' ,l. Perlot", O. Alkeilani ', S. Sourtzis' , C. Delcour' ;
'Charleroi/BE, 2Mons/BE

Pupose: To evaluate the performances of low-dose unenhanced multislice com 
puted tomography (MSCT) in comparison to contrast enhanced MSCT performed
at standard dose in the diagnosis of acute colon diverticulitis.
Materials and Methods: 110 consecut ive patients referred for acute left lower
quadrant pain (40 men, 70 women, mean age 56 years, 8MI 27.2 Kg/m 2) under
went low-dose (30 mAs) and enhanced standard dose (120 mAs) MSCT with
4x2 .5 mm , o.ss /rotanon , Pitch 1.5 , 120 kVp . Axial 3/2 mm thick slices and coro
na15/5 mm MPAs were analysed twice on workstations by three radiologists and
one gastroenterologist who were unaware of the final results. Each reader evalu
ated images twice. Performances of low-dose MSCT were calculated for all the
readers as well as their intra- and interobserver agreements (Kappa statistic) .
Effecti ve dose was calculated with the CT-EXPO 2.1® software.
Results: 39 of the 110 patients had an acute dive rt iculitis. Intra and interobserver
agreements were good or excellent (Kappa de 0.68 to 0.98). The accuracy of
low-dose MSCT ranged from 99 to 100% among experienced radiologists, and
betw een 88 and 91% for the gastroenterologist 's readings. The effective dose of
the low-dose acqu isition was 1.2 mSv in men and 1.7 mSv in women, equivalen t
to 3 abdominal plain films. Alternate diagnosis found in 23 pat ients at standard
dose CT were also depicted by low-dose MSCT by all radiologists.
Conclusion: The performances of unenhanced low-dose MSCT for the diagno
sis of colon diverticulitis are equivalent to those of stand ard dose enhanced MSCT.

C-0116
Spectrum of findings of celiac disease at PEG·MRI
P. Paolantonjo, A. Laghi , D. Marin, M. Celestre, M. Barbato, E. Tomei ,
R. Passariello; Rome/IT

Purpose: To describe morphological abnormalities of the small bowel in a popu
lation of patients with known Celiac disease us ing MA Imaging with polyethileng
Iycol sotut ion as an oral contrast agent (PEG-MAl).
Materials and Methods: Twenty pat ient s, 10 adults and 10 children with known
Cel iac disease underwent MA study of the small bowe l. After an overn ight fast ,
immediately before MA examination a fixed amount of 10 ml/kg of body weight of
PEG solution was orally administered . MA study protocol included HASTE
(TAITE/acq.t. : inf/90 ms/18s) sequence obta ined sequentially on axial and coro
nal planes.
Results: No alterations of bowel habit occurred. MR findings were represented
by alterations of mucosal pattern of jejunal and ileal loops ("ileal jejunalization")
in 15 patients, flattening of jejunal mucosal folds in 3 patients, dilatation of ileal
loop s in 12 pat ients, intestinal intussusception was observed in 3 patients and
hyposplenism in one patient.
Conclusions: MR imaging of the small bowel after oral administration of PEG
solution provides optimal visualization of bowel alterations in Celiac disease. The
lack of ionizing radiation makes this tehcniqu e safe, feas ible and reproducible.

C-0117 Ql>

Spiral CT diagnosis of acute mesenteric ischemia
E. De Lutio di Castelguidone, S. Merola, C. Acampora, N. Gagliardi,
L. De Bellis, L. Aomano; Naples/IT

Purpose: To show the role of spiral CT in the diagnosis of acute mesenteric
ischemia due to acute arterial and venous thrombosis.
Materials and Methods: Between 07/1999 to 09/2002, 88 patients (range: 41-85
years old ) with clin ically suspected bowel ischemia underwent evaluation with
biphasic contrast-enhanced spiral CT performed with the state-of-the-art CT pa
rameters.
Results: At surgery, acute venous mesenteric ischemia was found in 52/88 and
arte rial ischemia in 36/88. In the venous ischemia, CT revealed superior me 
senteric vein (SMV) thombosis in all cases (100%) while in the arterial ischemia ,
CT showed superior mesenteric artery (SMA) embolus in 85% of cases. Associ
ated signs in the venous small bowel ischemia were : dilated (97%) and thickened
bowel wall (98%) , intraperitoneal free fluid (90%) , inhomogeneous enhancement
of bowel wall (45%), mesenteric oedema (33%), dilated mesenteric vessels (12%) .
Associated signs in the arterial small bowel ischemia were: dilated loops (98 %),
thin bowel wall (95%), lack of bowel enhancement (87%), intraperitoneal free
fluid (76 %), intestinal pneumatosis (23%), portal and mesenteric gas (27%).

Conclusion: Spiral CT is a reliable imag ing method for revealing acute mesenteric
ischemia, improving timely treatment and prognosis.

C-0118
Multi-detector row CT with intravenous contrast material in the diagnosis of
acute appendicitis
M. Tsuboi ' , K. Takas e", T. Ishibashi' , S. Takah ash i' ; 'Sendai/Jp,2lshinomaki/JP

Purpose: We evaluated the usefulness of multi -detector row CTwith intravenous
contrast material for detection of the verm iform appendix and the diagnosis of
acute appendicit is.
Methods and Materials: Between January 2000 and December 2001 , one hun
dred fifty-seven consecutive pat ients (7 1 male and 86 female; age range 4-85
years ; mean age 30.6years) who were clinically suspected of having app endicitis
underwent multi-detector row CT with intravenous contrast material. CT images
were obtained with the following parameters: 0.5 seconds per rotation, 3-mm
collimation, and 33-mm/sec table increment (pitch 5.5). Vermiform app endi x was
examined on cine-mode displays.The criteria used for the diagnosis of appendi
cit is were appendix greater than 6 mm in ma ximum diameter, enhancement of
appeidiceal wall, and inflammatory changes in periappendiceal fat.
Results: Ninety-five of 157 pat ients had acute appendicitis. There were 94 true
pos itive diagnoses, 62 true -neg ative diagnoses, one false negative diagnosis,
wh ich yielded a sensitivity of 98 .9%, a speci ficity of 100%.
Conclusion: Multi-detector row CT with intravenous contrast material is a high ly
accurate technique for diagn osing acut e appendici tis.

C-0119
Small bowel obstruction due to bezoars: Imaging findings and diagnosis
T. Rjpolles Gonzalez, M.J. Martinez Perez , M. Agramunt Lerma, F. Delgado
Cordon , C. Soto ; Valencia/ES

Purpose: To present radio logical findings of intestinal obstruction (10 ) due to
bezoars and to expla in the diffe rential diagnosis wit h other intraluminal causes of
10.
Methods and Materials: A revie w was made of the radiographic, sonographic
and CT find ings in 25 consecut ive patients with surgically verified gastrointesti
nal bezoars. These findings were compared with other intraluminal 10 causes
(gallstone ileus: 21; small bowel feces: 14; enteroliths and other causes) .
Results: Abdominal radiographs showed 10 signs in 17 patients, sonograph y in
22 and CT in 23. Abdominal radiographs revealed bezoars in 4 patients, sonog
raptly in 23 and CT in 25 . CT revealed gastric bezoars in 12 patients and sonog
raphy in 5. CT revealed multiple intestinal bezoars in 9 patients and sonography
in only 5 patients.
Conclusion: Both sonography and CT are reliable methods for diagnosing gas
trointestinal bezoars and allow the diffe rential diagnosis with other intraluminal
les ions to be made. However, CT is more accurate and exhibits a quite character
istic bezoar image and is able to reveal the presence of add itional gastrointesti
nal bezoars. We propose a diagnostic algorithm tor the patient wit h ac ute
abdominal pain and/or 10.

C-0120
Gastric mucosa-associated lymphoid tissue (MALT) lymphoma: Imaging
findings correlated with pathologic results
Y. Roca , J.-A . Narvaez, E. Dom ingo , E. Perez , E. De Lama, M. Cruz, M. Cos ,
V. Aomagosa; Hospitalet de LlobregatiES .

Purpose: To illustrate the distinguish ing features of gastric muc osa-associated
lymphoid tissue (MALT) lymphomas, correlating them with the clinical and patho
logical findings, and emphasize the important implications of early diagnosis in
the management of these patients.
Materials and Methods: Between the per iod 1994-2002, Upper gastrointest inal
and CT findings of gastric MALT lymphomas were retrospectively revi ewed in 30
cases.
Results: In our study, 16 men and 14 women, average age of 63 years, were
affected by gastric MALT lymphoma. Clin ical symptoms at presentation included
ep igastric pain, anaemia , nausea and vomiting , anorexia and weight loss . In the
majority of the cases the diagnosis was determined from endoscopic biops ies .
Only seven cases were diagnosed after surgery because of acute gastro-intest i
nal bleeding. Most lesions affe cted antrum and body. Five cases (16 .6%) wer e
Hel icobacter pylori positive. Double contrast studies revealed the mucosal or
submucosal abnormalities. The common findings included mucosal nodularity,
ulcer, rugal thickening, and mass.



Extragastric involment was assessed by CT studies. Only in two cases (6.6%)
extragastric extension was detected: one had abdominal lymphadenopathies
(3.1%) and in the other case, with previous submaxilar gland MALT lymphoma,
liver and spleen were involved (3.1%).
Conclusion: The stomach is the most common site of MALT lymphomas. The
recognition of the different imaging patterns is relevant for an early diagnosis and
differentiation from other patholog ies such as gastric carcinoma and severe gas
tritis .

C-0121
CT and MRI findings of gastrointestinal stromal tumor (GIST) and malignant
lymphoma
N.~, T. Haraikawa, T. Tsuda, T. Mochizuki, J . Ikezoe; Ehime/JP

Purpose: To demonstrate the CT and MRI findings of gastrointestinal stromal
tumors (GIST) and malignant lymphomas (ML).
Materials and Methods: We reviewed CT and MR images of 40 patients with
surgically proven GIST (n=23) and ML (n=17) with respect to growth pattern,
size , margin , enhancing pattern, signal intensity on T2-WI. We also compared
these images with conventional barium meal stud ies and pathological findings.
Results: Round or lobulated tumors with well-defined margin and homogeneous
enhancement indicated benign myogenic tumors . Large tumor size (> 5 cm), poorly
defined margin, and presence of intratumoral necrosis or lymph node swelling
suggested malignant GIST. Uncommitted type GIST frequently showed intratu
moral degeneration. Specifically, solid and cystic pattern was only seen in GIST.
Circumferential thickening of GI wall or concentric growth pattern indicated ma
lignant lymphoma. Intratumoral necrosis was seen in only 2 cases (12%) of ML.
Contrast enhanced studies or T2 weighted images were useful for the evaluation
of intratumoral structure. Coronal images by MRI or multiplanar reconstruction
images by MOCT correlated well with conventional bar ium meal studies.
Conclusion: CT and MRI are very useful for the evaluation of GIST and ML. The
knowledge of characteristic findings of these tumors would be helpful for making
correct diagnosis.

C-0122
Colonic carpet lesions: An update
H.C. Gotta, S. Merola, R. Gonzalez-Villaveiran, M.M. Buzzi , S. Ballester;
Buenos Aires/AR

Purpose: To show the different radiologic aspects of this peculiar type of raising
lesions, morphologically distinct from the rest of polypoid colonic lesions due to
their greater superficial growth and very lillie height, which makes them so diffi
cult to differentiate from normal surrounding mucosa.
Methods and Materials: between 1991 and 2001 2587 polyps were found in
barium enema with double contrast exams . 53 of them (2%) were carpet lesions
found in 52 patients (30 women and 22 male) , with an age range from 35 to 81
years and a mean age of 56 years . All cases had histologic confirmation from
endoscopic biopsy or surgical resection. Carpet lesions were evaluated analyz
ing their location, size , surface features and histology and association with other
neoplasic colonic lesions.
Results: 50% of carpet lesions were located in left colon .Their size varied from
1.8 cm tol0 cm. We address 5 (five) different categories related to the lesion's
surface features . Histologically all the resulting cases were adenomas: tubular,
villous and tubulovillous. In 5 cases (9%) other neoplastic colonic lesions were
found.
Conclusion: Carpet lesions of the colon are not well-known and difficult to distin
guish from normal surrounding mucuosa, but should be recognized in double
contrast barium enema exams.

C-0123
Antlgranulocyte (BW 250/183) imaging In the diagnosis of inflammatory
bowel disease
P. fu!!!Q, E.M. Covelli , G. Mazzarella, P. Rocco , T. Oonnianni , G. Forte,
G. Belfiore; Caserta/IT

Purpose: Chronic inflammatory bowel disease (IBO) assessment is based on
the patient 's clinical condition , radiological and nuclear medicine examinations.We
aimed to investigate the utility ofTc99m-labelled monoclonal antibody (Tc99m
Mab BW 250/183, Scintimun®) antigranulocyte scintigraphy in the diagnosis of
IBO using radiological bowel endoscopy as reference.
Materials and Methods: Seventeen patients (10F, 7M ; mean age 36 years) with
suspected or known IBD underwent Tc99m-Mab BW 250/183 antigranulocyte
scintigraphy. Scintigraphic images were performed 4 and 24 hours after tracer

injection and a qualitative analysis was used . Each study was considered posi
tive when tracer gut uptake was present both at 4 and 24 hours. All patients
underwent radiolog ical bowel endoscopy with mucosal biopsy and diagnosis was
established by histology.
Results: Histologically proven IBO was diagnosed in 11 (65%) patients, 6 with
ulcerative colitis and 5 Crohn 's disease. In 6 (35%) patients IBO was ruled out.
Tc99m-Mab BW 250 /183 scint igraphy was positive in 9/11 IBO patients (sensit iv
ity = 82%) and negative in 4/6 no IBO patients (specificity = 67%). Antigranulo
cyte scintigraphy diagnostic accuracy was 76%. In 2/11 (18 %) patients
scintigraphic scan was false negative. First patient had ulcerative colitis and the
second indeterminate colit is.The 2/6 (33%) false positive cases consisted of an
ulcerative appendicitis and a lymphatic hyperplasia.
Conclusion: Our results suggest that Tc99m-Mab BW 250/183 antigranulocyte
scintigraphy has good sensitivity, specificity and diagnostic accuracy in detecting
IBO.Therefore, it might be a helpful tool in the management of IBO patients as a
non-invasive technique complementary to radiological diagnostic procedures.

C-0124
3D-CT imaging of duodenal tumors: Evaluation of CT hypotonic
duodenography technique
T. Utsunomiya,T. Akamine, M. Gibo, S. Murayama; Nishihara-cho/JP

Purpose: To achieve the best quality image of duodenal tumors, adequate dis
tension of duodenum is necessary.The purpose of this study was to assess the
role of 3D-CT in the evaluation of duodenal tumors with use of this CT hypotonic
duodenography technique.
Methods and Materials: Eighteen patients with duodenal tumors underwent 30
CT (3 carcinomas of ampulla of Vator, 2 duodenal carcinomas, 2 metastatic car
cinomas, 1 gastric carcinoma, 1 bile duct carcinoma, 2 lymphomas, 1 carc inoid
tumor, 1 adenoma, 2 Brunner's gland hyperplasia, 1 cyst, 1 submucosal tumor,
and 1 extr insic compression). 30-CTwas performed with 1.25-mm coll imation, a
pitch of 3. and 0.6-mm reconstruction intervals in the left lateral recumbent pos i
tion using multidetector-row CT (GE , LightSpeed/Qxi ).To restrain duodenal peri
stalses, 20 mg 01 scopolamine butylbromide was intravenously injected before
ingestion of effervescent granules to distend the duodenum properly. Wo per
formed multiplanar reformation, volume rendering and virtual duodenography on
a workstation.
Results: Successful distention of the duodenum graded as excellent or good
was obtained in 88%. All tumors but one were detected by 30-CT. In all cases.
ampulla of Vater was clearly recognized on 30-CT. Consistency between tumor
origin determined by 3D-CT and surgicopathological results was proven in 5
(100%) of 5 tumors.
Conclusion: The results indicate that this CT hypotonic duodenography tech
nique effectively distends the duodenum and allows the successful identification
of duodenal tumors.
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C-0125
Pulse sequences consideration in MR enteroclysis examination
N. Papanikolaou, P. Prassopoulos, I. Grammatikakis, G. Papamastorakis,
T.G. Maris, N. Gourtsoyiannis; IrakJion/GR

Purpose: To present the pros and cons of HASTE, true FISP and post-gadolin
ium fat suppressed 3D FLASH sequences for small bowel imaging with MR Ente

roclysis.
Methods and Materials: 32 consecutive patients with suspected small bowel
disease underwent MR Enteroclysis examination. HASTE, true FISP and post
gadolinium fat suppressed 3D FLASH coronal and axial slices were acquired
during breath-holding. A maximum amount of 211 of iso-osrnotic water solution
was administered via a nasojejunal catheter. 5-point grading scales were used
for each sequence to rank small bowel distension, conspicuity of the wall, homo
geneity of lumen opacification and artifacts presence.
Results: All three sequences ranked excellent in terms of small bowel distention
and wall conspicuity. True FISP and 3D FLASH sequences provided homogene
ous lumen opacification while HASTE images were hampered by intraluminal
flow voids only when antiperistaltic drugs were not used. True FISP sequence
was sensitive to susceptibility and black boundary artifacts while 3D FLASH was
sensitive to motion artifacts. Depiction of the mesenteries was excellent with true
FISP sequences, while HASTE provided significantly less information from ex
traintestinal tissues.
Conclusion: A comprehensive MRE protocol including true FISP, HASTE and
3D FLASH sequences can provide integrated information from small bowel lu
men, wall and surrounding tissues. Each sequence has certain disadvantages
that may be overcome when applying the other two.

C-0126
Persistent thickening of the antral and pyloric wall on computed
tomography after conservative management of gastric MALT lymphoma:
Residual disease or extensive intramural fibrosis?
A. Bagatzounis, M. Kontou-Allayioti, E. Eracleous; Nicosia/CY

Purpose: In gastric lymphoma (Gl), the demonstration of a thickened gastric
wall on imaging studies after conservative treatment provides a diagnostic and
therapeutic dilemma. We present our preliminary experience with CT for evalua
tion of response to treatment.
Materials and Methods: During a period of two years, four patients with the
diagnosis of Gl underwent conservative treatment. Repeated CT scans were
performed for staging, before the initiation and six weeks after completion of radi
otherapy and six monthly thereafter. In two patients abnormal thickening of the
gastric wall on post-treatment imaging investigations was demonstrated, sug
gesting persistent disease.
Results: In both patients, repeated gastroscopy showed regression of the intra
luminal tumour and there was no evidence of residual disease on biopsy speci
mens. The first patient developed a complete outlet obstruction immediately after
the end of treatment and underwent surgical exploration and gastrectomy. His
topathological examination of the specimen showed a massive reactive fibrosis
and inflammatory changes with total obstruction of the pylorus, but no evidence
of residual lymphoma. Patient 2 was asymptomatic and received no further treat
ment. She remains in clinical complete remission after a follow-up period of 36
months.
Conclusion: Persistent thickening of the antral and pyloric wall after appropriate
conservative treatment for gastric lymphoma can represent extensive intramural
fibrosis.

C-0127
Sonography (US) of acute gastrointestinal disease:The echoic and
uncompressible fat sign
A. Nunziata', O. Catalano', F. Sandomenico', A. Siani'; 'Naples/IT, 2pozzuoli/IT

Purpose: To assess the sensitivity and specificity of the locally dense and un
compressible peritoneal fat as an US sign of acute abdominal (gastrointestinal)
diseases.
Material and Methods: January-June 2001 we consecutively evaluated 312 pa
tients with acute abdominal pain of unknown origin (180 M and 132 F, aged 6-88
years) by using high-resolution US. Among these subjects, there were 76 who
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had a final diagnosis of acute gastrointestinal disease while the remaining 191
were discharged without a defined diagnosis.
Results: The dense peritoneal fat sign was present in 87 cases (27.9%) and
particularly in 65 with an acute inflammatory process (86% of the positive cases,
especially dealing with: appendicitis, diverticulitis, colitis, typhlitis, epiploic ap
pendagitis, mesenteric panniculitis). The dense fat sign was identified in 6 of the
191 true negative cases (3%, including a patient with fibroadipose proliferation in
uncomplicated Crohn disease).
Conclusion: US detection of an area of peritoneal fat tissue showing increased
echogenicity and being uncompressible and painful is highly predictive of acute
abdominal disease and particularly of an inflammatory gastrointestinal or perito
neal process (even if the disease itself is not evident on US scans). This sign
indicates an infiltration of the peritoneal and mesenteric fat (primitive or second
ary).

C-0128
Complications associated with colorectal neoplasm
G. AgUilar Sanchez, I. Uad6 Pique, F. Campillo Alonso, J. Boadas Mir,
S. Santos de Vega, M. Teixid6 Vives; Barcelona/ES

Objectives: Review the different complications, both frequent and infrequent,
which may accompany colorectal neoplasm in the course of its evolution, illus
trating its radiological characteristics by use of conventional radiology, ultrasonog
raphy and helical CT.
Material and Methods: We reviewed a series of 298 patients diagnosed with
colorectal neoplasm and operated on in our hospital between January 1996 and
September 2001. We found a wide range of lesions that can accompany the ev
olution of colorectal neoplasm. In all cases ultrasonography was performed and
in many cases, conventional radiology and helical CT as well.
Results: The complications evaluated correspond to hepatic lesions (hepatic
abscess, infected hepatic metastasis), gastrointestinal injuries (intestinal occlu
sion, intestinal invagination, fistula formation, intestinal perforation), infected ne
oplasm, obstructive uropathy and effects upon neighbouring organs. We also show
post-abdominal surgery complications (infection of the wall, evisceration, failed
suture, intra-abdominal abscess, intestinal occlusion, intestinal ischemia), com
plications associated with loco-regional recurrence and complications related to
adjuvant treatment (radiation-induced proctitis/enteritis).
Discussion: The management of patients with colorectal neoplasm requires a
multidisciplinary team or colorectal neoplasm committee to carry out a pre-oper
ative study, to plan therapeutic strategy, to detect possible post-operative compli
cations and carry out the oncological follow-up,
Conclusion: It is important to recognize the radiological findings that accompa
ny the variety of complications that can appear when colorectal neoplasm is di
agnosed or during the course of its evolution, in order to diagnose these
complications, thereby enabling optimum clinical management and the applica
tion of appropiate treatment.

C-0129
Defecography: An interactive view
R. Rotger, R. Ramos, M. Monzon, A. Delor, A. Roma, B. Ubeda, M. Montava,
A. Palacio; Barcelona/ES

Objective: Radiographic imaging and dynamic changes within the pelvic cavity
and rectum during evacuation have been recognized as a valuable method of
assessment of pelvic floor disorders. However, diagnostic procedures required
are available at a few centers, and many radiologists are not used to this mer
phodynamic technique. The aim of this work is to introduce defecography or evac
uation proctography to a more general readership.
Materials and Methods: We evaluated all the defecographies performed be
tween May-2000 and May-2002 (132 women, 15 men; mean age 48 years). Im
ages were group-based on results of defecography as being normal or abnormal,
in order to show the classical parameters used with this technique and its main
disorders. We measured the anorectal angle (ARA), resistance of the pelvic floor,
wide opening of the anal canal, obliteration of the impresion of the puborectalis
muscle, and the evacuation of the rectal content. We confronted normal findings
with those found on pelvic floor abnormalities: non-relaxing puborectalis (35
cases), sigmoidocele (6), enterocele (14), perineal descent syndrome (42), pro
lapse (23), rectocele (103), anal canal stenosis (10), and rectal ulcer (2).
Dynamic closed-magnet MR defecography studies are also included, comparing
them with videoproctography.
Results: We present an interactive-teaching poster that shows, in a didactic way,
the basic anatomic and pathological knowledge required for an accurate assess
ment on a evacuation proctographic study.



C-0130
CT and EUS in staging of rectal cancer
J. Votrubova, J. Horejs, M. Sojakova, J. Komarkova; Prague/CZ

Purpose: The value of endoscopic ultrasound and computed tomography is well
established in the local staging of gastrointestinal tumours, particularly oesopha
geal and rectal carcinomas. The aim of this study is to evaluate the accuracy of
the CT performed with a optimal technique as compared with EUS in detecting of
the locai extension and of lymphatic spread by comparsion with the surgical and
histological findings.
Methods and Materials: Between 1997 and 2001, 212 patients with positive
biopsy for adenocarcinoma of the rectum were investigated by EUS and CT of
the pelvis at our department. Diagnostic of rectal cancer was previously made by
rectoscopy. Aloka SSD 650 rectal endo-probe with 7.5 and 5.0 MHz transducer
and CT General Electric Pace Plus were used. The tumour staging by EUS and
CT was individually compared with the histopathology using the TNM classifica
tion.
Results: The EUS accuracy in tumor staging Twas 84%, sensitivity 92% and
specificity 67%. The CT accuracy in tumour staging Twas 73%, sensitivity 82%
and specificity 62%. According to the N stage EUS achieved accuracy 67%, sen
sitivity 68% and specificity 64%. CT accuracy was 56%, sensitivity 57% and spe
cificity 57%. The results of EUS were superior to CT for evaluation of the local
spread of the carcinoma and slightly superior for evaluation of perirectal lymph
nodes. Both EUS and CT are relatively inaccurate for lymph node staging.
Conclusion: Correct staging of adenocarcinoma of the rectum is mandatory be
fore any therapeutical choice is made.

C-0131
PreoperativeTNM staging of anorectal carcinoma with endoluminal
ultrasound and CT: 4 years' experience
P.M. O'Donoghue, M. 6 Hlordain. A.P. Brady; Cork/IE

Purpose: To evaluate Endoluminal Ultrasound (ELUS) and Computed Tomogra
phy (CT) in preoperative staging of anorectal carcinoma.
Materials and Methods: 73 patients with anorectal carcinoma had ELUS over 4
years. 51 also had pre-operative CT.Surgical/histologic staging was available for
63 ELUS and 47 CT patients. ELUS (T & N) and CT (T, N & M) staging was
correlated with surgical/histologic staging.
Results: Correlation was possible in 63/73 ELUS patients (exclusions included
no surgery. high tumour). ELUS correctly staged T in 39 (61.9%) and N in 46
(73%). ELUS overstaged Tin 6 (9.5%, all by 1 stage) and N in 4 (6.3%, all by 1
stage). ELUS understagedT in 18 (28.6%, 15 by 1 stage, 4 by 2 stages) and N in
13 (20.6%,12 by 1 stage, 1 by 2 stages).
Correlation was possible in 47/51 CT patients. CT correctly staged T in 30 (63.8%),
N in 31 (65.9%) and M in 41 (87.2%). CT overstaged T in 5 (10.6%, all by 1
stage), N in 8 (17%, all by 1 stage) and M in 2 (4.3%). CT understaged T in 12
(25.5%, 11 by 1 stage, 1 by 2 stages), N in 8 (17%, all by 1 stage) and M in 4
(8.6%). ELUS & CT agreed on T stage in 36 (75%) and N stage in 37 (77%).
Conclusion: ELUS is accurate in local staging of anorectal carcinoma, compa
rable to CT in T and N staging. ELUS results influenced surgical management
decisions significantly.

C-0132
MRI for early tumor response assessment in patients with advanced
gastrointestinal stromal tumors (GIST) undergoing Imatinib-mesylate within
two clinical trials from the eortc soft tissue and bone sarcoma group and
the Italian sarcoma group
A. Messina', P. Casali', R. Bertulli" F. Bianchi'. R. Musumeci'; 'Milan/IT;
2Como/IT

Purpose: To evaluate MRI as a means to assess early response of advanced
abdominal GIST to lmatlnlb-rnesylate.
Materials and Methods: We have retrospectively reviewed 35 pts with advanced
GIST undergoing therapy with Imatinib and having MRI at baseline, and then at
2, 4, 6 months from start of treatment. There were liver lesions in 24 and perito
neal involvement in 33 of them. MRI was performed with a 1.5T system using
T2w and pre- and post-contrastT1w sequences. Two radiologists reviewed retro
spectively MRI for; a) tumor size; b) signal intensity; c) vascularization; d) necro
sis; e) ascites.
Results: After 6 months, 31/35 patients (89%) were considered responsive to
therapy. Among these, we observed; a) decrease in tumor size at 2 months in
24/31 cases (77%) and in 31/31 (100%) at 6 months. Increase in tumor volume
was seen in 5/31 cases (17%) at 2 months due to necrosis or bleeding; b) At 2

months, lesions were hypointense in 28/31 pts (91%), and hyperintense in 3/31
pts (9%) due to bleeding on T1w images. On T2w images, lesions were hyperin
tense, correlating with the amount of necrosis. cod) At 2 months, lesions were
hypovascular in 20/31 cases (65%) due to necrosis on ce-T1w images. e) 10 pts
(32%) showed ascites at 2 months, subsiding at next controls.
Conclusion: MRI seems of value in assessing tumor response to lmatinib-me
sylate in advanced GIST even in the early months of therapy, particularly if in
creased necrosis and signs of bleeding are added to decreased tumor size as
indicators of drug activity.

C-0133
Transperineal and endovaginal sonography of the anorectum
Z. Tarjan, A. Bursits, Z. Vigvary, E.K. Mak6; Budapest/HU

Purpose: To demonstrate imaging possibilities of transperineal/endovaginal
sonography in different pathologies of the anorectum, compared with endoanai
sonography, CT and MRI.
Materials and Methods: 56 patients were imaged before intervention for differ
ent anal pathologies with high resolution, linear and curved linear array transduc
ers. Axial, sagittal and coronal images of the perineum were obtained and
color/power Doppler signs were also assessed. In some cases panoramic or 3D
imaging was also obtained. Correlation was performed with endoanal rotational
US, CT, MR and surgical outcome.
Results: Transperineal/endovaginal US was able to demonstrate the anatomy
and defects of sphincters equal to endoanal rotational US and better than MR
(using body or surface coils). In stenosing anorectal tumors it gave a possibility to
stage the T stage of the tumor, which is not possible inT11T2cases with CT/MRI.
Combination with panoramic imaging or 3D made complex abscesses and fistu
lae well demonstrable, similar to CT or MRI. Detection of feeding arteries and
staging of hemorrhoids was better than with contrast enhanced CT/MR. Using
the preoperative road map, intraoperative endoanal Doppler sonography helped
localization of nonpalpable feeding arteries of hemorrhoids. After treatment of
the hemorrhoids (hemorrhoidectomy or rubber band ligation) the diameter of feed
ing arteries decreased above the internal sphincter and color signals disappeared
below it. Reduction of the signal was not seen in cases later proved to be incom
pletely treated.
Conclusion: Transperineal/endovaginal sonography may be considered in cer
tain pathologies of the anorectum yielding similar or better results, than endoanal
US, CTorMRI.

C-0134
Preoperative staging of rectal tumors and recurrence with endorectal
ultrasonography after administration of gel enema
C. Neumaier, F. Monetti, A. Grasso, G. Rescinito, C. Murolo, M. Scettro;
Genoa/IT

Purpose: To increase the value of ultrasound in the restaging of rectal carcinoma
after neoadjuvant radiotherapy using an ultrasonic gel enema.
Materials and Methods: 41 patients (19 male, 22 female, mean age 68 years)
with rectal adenocarcinoma selected on the basis of clinical and endoscopic eval
uation. All patients received, at two different times, an enema of ultrasonic gel
mixed with water (1:1) (GWEUS), and a water enema (WEUS). The procedures
were completed within one week before surgery. Images were analysed accord
ing to TNM categories using local tumor invasion and lymph node involvement as
main parameters.
Results: Rectal tumors were demonstrated in all cases, and a good correlation
between peri-rectal neoplastic infiltration, and lymph node involvement at US
and pathological data were observed. Compared with pathological results,
GWEUS correctly staged 39 of 41 tumors (overall accuracy = 95%); one case
was understaged (T4 as T3) whereas in another case it was impossible to com
plete the study; WEUS correctly staged 36 of 41 tumors (overall accuracy = 85%);
one case was overstaged (T3 as T4), whereas in another four cases the study
was hampered by the fast escape of fluid in the proximal colon. In the detection of
lymph node involvement, the sensitivity was 50% and specificity was 78% with
both techniques.
Conclusion: GWEUS is a valuable technique for defining the local extension of
rectal tumors. The prolonged scanning time and the better contrast ratio with less
air-artifacts of hydrogel enema allow better diagnostic results.
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C-0135
MR imaging, CT and endorectal ultrasonography in the diagnosis of local
recurrence of rectal carcinoma
F.Monetti, A. Grasso, M. Dahmane, M. Cosso, C. Murolo, C. Neumaier;
Genoa/IT

Purpose: The aim of this study was to compare lhree imaging strategies for the
diagnosis of local recurrence of rectal cancer : MR imag ing with body and en
dorectal coil; ultrasonography with endorectal probe (EUS); and contrast-enhanced
CT.
Materials and Method: Twenty-nine consecutive patients with either suspected
or verified recurrence were examined by CT (n = 29), MR with body and endorec
tal coil (n = 29) and ultrasonography with endorectal probe (n = 16).The exami 
nations were independently performed by three experienced radiologists who
were blinded to results obtained at surgery and histopathology.
Results: The MR radiologist arrived at a correct diagnosis in 89% of the exami
nations, the CT radiologist in 62% and the EUS radiologist in 78%. The MR radi
ologist's results correlated more often with reported pathology than did those of
the CT radiolog ist with regard to the relation of recurrent tumor to surrounding
structures in the pelvis .
Conclusion: MA imaging is the most effective of the 3 modalities in the diagno 
sis of recurrent rectal cancer.

C-0136
Follow-up of MALT and DLCL gastric lymphoma with MRI
A. Koureas, E.C. Panourgias, A. Gouliamos, M. Siakantaris, G. Pagalis,
L Vlahos; Athens/GR

Purpose: To evaluate the usefulness of MRI in the follow-up of patients with
histologically proven gastric MALT and DLCL lymphoma.
Materials and Methods: 19 patients with endoscopically proven primary lym
phoma of the stomach were prospectively evaluated with MRI, after therapeut ic
management. The time of MRI follow-up ranged from 3 to 12 months .Tl weight
ed, T2 TSE, contrast-enhanced T1 and fat-suppressed gadolinium-enhanced
breath-hold multiplanar spoiled gradient-recalled MR scans were performed .
Gastric distens ion and opacification was achieved by administration of 750 ml of
barium sulphate . Early and delayed enhanced images were obtained after bolus
injection of contrast medium.
Results: Gastric lymphoma was correctly identified in 17 of the 19 (89.5%) pa
tients. The extent and location of the disease were correctly identified in these
patients . In 2 (10.5%) patients with pathologically documented flat superfic ial
lesions the MR examinations were unable to detect the lesion .Tumor regression
was correctly depicted in 3 patients and was histologically proven by endoscopy.
Conclusions: MR imaging with IV contrast enhancement and oral contrast ma
terial (Tl weighted and images with fat suppression) are effective in determining
tumor regression or recurrence in patients with primary gastr ic lymphoma . How
ever, flat mucosal tesions may be missed . Comparison with other imaging tech
niques (EUS and spiral C'I) is needed to determine the relative role of MRt in the
follow-up of these patients.

C-0137
Metastatic disease to the gastrointestinal tract: CT findings
F.Ferrozzi', G. Tognini' , M. Pedrazzin i' , G. Zuccol J2, M. Zompatori'; 'Parma/IT;
2Reggio Emilia/IT

Purpose: Metastatic localizations to the gastrointestinal (GI) tract are an infre
quent occurrence and generally represent metachronous lesions. There is a fun
damental relation between the routes of metastatic spread and the macroscopic
appearance of these metastases. Their pattern may preferentially be fungating ,
nodular intramural , infiltrating or subserosal depending on the location of the le
sions and the histologic type involved. The aim of our study is to analyse the
different CT patterns of metastatic disease to the GI tract.
Methods and Materials: We retrospectively evaluated CT scans of 58 patients
(32 MM, 26FF) with metastatic involvement to the Gltract. All the lesions were
pathologically proved. Imaging protocol included: 5 mm coll imation , pitch 1.5, in
jection of iodinated contrast medium . Metastatic involvement was as follows: es
ophagus (6), stomach (10), small bowel (15), colon (18), rectum (9). Primary
histotypes were as follows: 3 soft tissue leiomyosarcomas, 13 melanomas, 3 re
nal cell, 7 breast, 5 lung and 27 ovarian carcinomas.
Results: Metastases to the esophagus caused irregular thickening of the wall in
all the cases often associated with other signs of mediastinal disease. Gastric
metastases were multiple submucosal lesions growing toward the lumen or the
subserosal surface. Mucosal involvement, intraluminal masses and Iymphangit ic

pattern (pseudolinitis plastica , 5/5 from breast carcinoma) were also demonstrat
ed. Small bowel, colonic and rectal metastases were characterized by fungating
masses , parietal thickening and subserosal nodules.
Conclusions: CT is useful in detecting and sometimes characterizing metastatic
involvement to the Gltract.

C-0138
Local staging of rectal cancer with MRI using phased array body coli:
Correlation with pathology
F.liilliill!, A. Laghi, I. Baeli, P. Paolantonio, M. Celestre , R. Passariello;
Rome/IT

Purpose: To assess the accuracy of MR imaging using Phased-Array coil in pre
operative diagnosis and local staging of rectal cancer with histologic correlation .
Methods and Materials: Fifty-two patients (31 males and 21 females; mean age:
64 y.o.) with known rectal carcinoma underwent MRI equipped with a phased
array body coil. MR protocols included a non breath hold high resolution T2 weight
ed TSE (TR/TE /ETUmatrix7acq.t:4055 ms/132 ms/33/390x512/3 min 26s)
sequence acquired on three axial planes. Diagnostic confirmation was obtained
at surgery in 48 cases ; 4 patients did not undergo surgery due to clear advanced
T4/esion with the diagnos is based on multiple imaging modality (TAUS, CT, and
MR). MR data were compared with histological specimens.
Results: On T2 w images rectal wall layers were visible in all the cases ; no differ
entiation between mucosa and submucosa was possible . Mesorectal fascia was
ident ified in all cases . At histolgy 24 lesions were staged as T1-T2, 20 as T3 and
8 as T4. Senistivity of MA imaging in T staging was 85%, specificity was 89% and
overall diagnostic accuracy was 86%. Accuracy was 89% forT1-T2Iesions, 80%
forT3 and 100% forT4.lnfiltration of mesorectal fascia was correctly diagnosed
in all cases .
Conclusions: The use of phased-array coil provides a good evaluation of rectal
wall layers and T staging of rectal cancer with less patient discomfort compared
with endorectal coil; a further advantage is in the evaluation of stenosing lesions
and tumors of the recto-s igmoid junction . Poor results are obtained for N staging.

C-0139
Radiological manifestation of appendicular diverticular disease
S. Khan, S.P. Prabhu, J . Virjee ; Bristol/UK

Purpose: To demonstrate appendiceal diverticulosis which is a very uncommon
lesion. Appendicular diverticulosis is an unusual but important cond ition because
up to two-thirds of these patients may develop diverticulitis. Affected patients
tend to be older than that seen with classical appendicitis and are four times
more likely to perforate than acute appendicitis.
Materials and Methods:We looked at barium studies performed at a busy terti
ary hospital over the last 10 years and found 3 radiologically demonstrated cases.
We illustrate these cases and discuss their clin ical importance with reference to
the available literature.
Results: The rare true congenital diverticulosis consists 01 all the layers of the
bowel wall. The acquired variety is more common and is due to herniation of
mucosa and the submucosa through the weakened area of the wall where the
blood vessels enter.The other causes are previous focal necrosis or perforation.
Commonly, a single diverticulum frequently located distally on the mesenteric
border is seen. About half of the patients with appendiceal diverticula also have
colonic diverticular disease .
Conclusion:We have illustrated radiological appearances of appendicular diver
ticulosis and highlighted the clinical importance.

C-0140
The analysis of perforation of the small bowel resulting from blunt
abdominal trauma
M. Saku, J . Murakami ,Y. Nakamura , T. Kamitani , T. Noguchi, S. Oguri,
M. Kimura, T. Komori , T. Yamaguchi, K. Ayukawa; Fukuoka/JP

Purpose: Perforation of the small bowel resulting from blunt abdominal trauma is
difficult to diagnose, often due to a lack of a marked clinical presentation and
findings on imaging examinations.We have analyzed the findings of some Com
puted Tomography (Cn scans with clinical features to find relevant information
for diagnosis.
Materials and Methods: We have retrospectively reviewed 13 perforation cases
admitted to the ER (Level 3) of our hospital during the last two years . Our evalu
ation centered on the following CT findings : extraluminal air, hemorrhagic as
cites, elevation of fat density and fluid collect ion in the mesentery, bowel wall
thickening and bowel dilatation. Concerning the clinical features, we evaluated
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levels of abdominal pain, laboratory data (WBC, CRP, Hb), and the elapsed time
since the accident.
Results: The findings mentioned above are observed frequently.There is no sig·
nificant correl ation between CT findings and the level of abdominal pain or labo
ratory data. However, we found a definite correlation between the CT find ings
and the elapsed time. Extraluminal air is not seen in cases in which the elapsed
time is under 3 hours; however, it is seen in all cases over 12 hours.
Conclusion: We should be alert to the fact that perforation of the small bowel
resulting from blunt abdominal trauma does not show extralurninal air in the early
stages. Other findings, such as as hemorrhagic ascities and elevated fat density
in the mesentary in the absence of organ Injury, should cause us to suspect
possible bowel perforation.

C-0141
Scintigraphic detection and quantitative estimation of bile reflux
V. Artiko, V. Obradov ic, M. Petrovic , H. Chebib; Belgradel YU

Purpose: Scintig raphic detection and quantification of enterogastric reflux .
Methods and Materials: We investigated 162 patients with: duodenal (21) and
gastric (15) ulcer, after Billroth I (12) and II (7) surge ry, with gastroesophageal
reflux (GER, 46), after cholecystectomy (28), with cholecystitis (20), with chronic
duodenal diseases (13), as well as 10 controls. Dynamic hepatobiliary sclntiqra
phy was performed with meal stimulation. According to activities in hepatobiliary
and stomach regions , index of enterogastr ic reflux (EGR%) and duration were
calculated .
Results: Reflux was registered in the controls in small quantity (EGR%=4,4+I·
4,2%) exclusively postprandially, shortly (4.3+1·2.0 min) while these values were
significantly (p < 0.001) increased in patients after Bill roth II resection (68.8+1·
43.7 %; 58.4+1-4 .0 min), with duodenal ulcer (36.6+1-33.0% ; 40.3+1-22.2 min),
cholecystitis (31 .0+/·8 .7%: 26.5+1-6 .8 min), after Billroth I (28.2+/-22.7%; 34.1+1·
12.4 min), postcholecystectomy (27.1+1·17.2% ;37.6+1-19.7 min), with gastric ulcer
(24.5+/-13.6% ; 21 .9+1-10.2 min) with GER (24.5+/-14.9; 29.6+1·19.5min) and
chronic duodenal disease (17 .2+1-5.6%; 27 .3+1-8.0 min). EGR% was highly cor
related (r=0.580. DF=75, p < 0.01) with its duration . Fasting reflux was detected
in 28 out of 75 (37.3%) refluxers in average quant ity of 41.0+/·29.7% which was
significantly different (p < 0.01) from those postprandially detected (23.26+1-16%).
Conclusion: The obtained results prove clinical value of EGR scintigraphy, as a
noninvasive physiological method , which can provide exact data about its pres
ence and the quantity.

C-0142
Relationship between enterogastric reflux and gallbladder motility
estimated by scintigraphy
V. Obradovic , V. Art iko, H. Chebib, M. Petrovic, P. Pesko; BelgradelYU

Purpose: The aim was the estimation of the relationship between gallbl adder
(GB) motility function and the presence and quantity of enterogastric reflux (EGR).
Materials and Methods: We investigated 172 patients: 90 with physiological GB
function (filling and emptying)(FGB), 21 with impaired GB function (prolonged
fi lli ng and eje ct ion fracti on < 45%) and 61 with afunct ion al gallbladder
(AGB)(without visualization). The study was performed during 90 min (lI/min)
alter i.v, applicat ion of 185 MBq 99mTc·dietiI IOA. After 30 min. test meal was given
while at the end the stomac h was marked.According to the parameters from time
activity curves over stomach and hepatobiliary system, the index of ERG was
calculated, while GB filling and ejection fraction were estimated from the GB
time/ac tivity curve.
Results: Most frequently , EGR occurs in AGB (47.5%), followed by 1GB(43%)
and FGB (41%) , without significant differences (p > 0.05) .The signifi cantly
(p < 0.05) highest value of EGR was obtained in the patients with AGB in corn
parison to 1GBand FGB. EGR values were in correlat ion (r=0.168, p < 0.05) with
the functional status of the GB. In the patient with pathologic values of EGR
(> 10%), the significantly higher values (p < 0.05) are obtained in AGB than in
1GBand FGB. Also, these values were In correla tion with the functional status of
the GB (r=0.284; p < 0.05).
Conclusion: EGR occurs more frequently in the patients with AGB in cornpar i
son to those with functional and decreased motor function . Also EGR quantity is
in correlation with the impairment of the GB function.

C-0143
Gastric mucosal associated lymphoid tissue lymphomas: Imaging
evaluation with pathologic and endoscopic correlation
P. Palladas , O. Voultsinou , M. Sidiropoulou , R. Saloum , A. Athanasiadou,
T. Gerukis; Thessa lonikilGR

Purpose: The stomach is the most common site of extra-nodal lymphoma. Most
low-grade primary gastric lymphoma s arise from mucosal associated lymphoid
tissue (MALT).The aim of our study is to demonstrate the role of double-contrast
upper gastrointestinal (UGI) examinat ion and computed tomography (CT) in the
diagnos is and follow-up of MALT lymphomas with pathologic and endoscopic
correlation.
Materials and Methods: We retrospectively reviewed clinical and radiographic
records in 8 cases with confirmed low-grade gast ric MALT lymphoma.The study
group consisted of 5 men and 3 women (mean age 62 years). The predisposing
factors of MALT lymphoma (H. Pylori infection being the most common), number
and locat ion of iesions , therapy and course of the disease were evaluated. We
determ ined the most probable diagnosis on the basis of the radiolog ic findings
and correlated them to patholog ic and immunohistochemical find ings of endos
copy and bone marrow biopsy.
Results: Only 2 out of 8 patients mention ed pred isposing factors. MALT lympho
ma was located: diffusely in the stomach wall in 3 patients, at fundus in 3, at
antrum in 2 and at pylorus in 1. Rectal MALT lymphoma coexisted in one patient.
Fold disorder was observed in 5 patients, ulcer in 4 and mass in 2. Mucosal
nodularity and polyps were demonst rated in 1 patient each. All patients were
treated with chemotherapy.The disease resolved in 7 patients.
Conclusion: The correlation of imaging, endoscopic and pathologic findings sig
nificantly contr ibutes to diagnosis and follow-up of MALT lymphomas, early diag
nosis of which results in complete regress ion.

C-0144
MR colonography with fecal tagging: Comparison between 20 turbo FLASH
and 3D FLASH sequences
N. Papanikolaou',l. Grammatikakis' , G. Papamastorakis' ,T. l.auenstein",
P. Prassopoulos ' , N. Gourtsoyiannis' ; ' Iraklionl GR, 2Essen/DE

Purpose: To compare inversion recovery turbo 2D FLASH and 30 FLASH se
quences for fecal·tagged MR colonography studies.
Methods and Materials: Fifteen consecut ive patients with indications for colon
oscopy underwent MR colonography with fecal tagging. An inversion recovery
turbo FLASH sequence was applied and compared in terms of artifacts pres
ence, efficiency for masking residual stool and colonic wall conspicuity with a fat
saturated 3D FLASH sequence. Both sequences were acquired following admin
istration of paramagnetic contrast agent. Contrast to noise ratio and relative con
trast between colonic wall and lumen were calculated and compared for both
sequences.
Results: Turbo 2D FLASH provided fewer artifacts, higher efficiency for masking
the residual stool and colon ic wall conspicuity equivalent to 3D FLASH.An inver
sion time of t Orns provided homogeneou sly low signal intensity of the colonic
lumen. Contrast to noise between colonic wall and lumen was significantly higher
in the 30 FLASH images while differences in relative contrast were not statisti
cally significant.
Conclusion: An optimized inversion recovery 2D turbo FLASH sequence pro
vides beUer fecal tagging results and should be added to the 3D FLASH se
quence when designing dark lumen MR colonography examination protocols.

C-0145
Ultrasonographic measurement of the effect of moxonidine on gastric
emptying in diabetic gastroparesis
I.~; SzegediHU

Background: In patients with diabetic gastroparesis, clonidine treatment was
associated with acceleration of gastric emptying. Clonidine, an ana-z adrenergic
agonist , also has an affinity for imidazoline receptors. Moxonidine, a selective
imidazol ine receptor agonist, has not been investigated in patients with diabetic
gastroparesis.
Purpose: To investigate the effect of moxonidine in diabetic patients with gas
tropares is.
Patients and Methods: Ten diabetic patients with previously established delayed
gastr ic emptying were enrolled in the study.The presence of card iovascular au
tonom ic neuropathy was established accord ing to Ewing's standard cardiovas
cular reflex tests.The mean age was 55 (31-76) years, the mean diabetes duration
was 26 (10-51) years. The mean autonomi c neuropathy score was 5.8±0.24 cor-
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responding to a moderate autonomic neuropathy. Gastric emptying of a semisol
id test meal was determined by ultrasonography in each patients prior to admin
istration of moxonidine (0.2 mg b.i.d.) and one month later. Antral area was
measured by 2D ultrasound. Measurements were done in the fasting state. im
mediately after the ingestion of the test meal (0 min) and then at 15, 30, 45, 60,
75, 90 minutes according to our previously published protocol.
Results: After one month moxonidine treatment, the antral area was significantly
decreased from the 60'h minute of the examination, compared to the values ob
tained before treatment.
Conclusion: The imidazoline receptor agonist moxonidine seems to be a prom
ising new agent in the treatment of diabetic gastroparesis.
The study was supported by the Hungarian Ministry of Health: ETT 543-02/2000.

C-0146
Sensitivity and specificity of multislice CT colonography in low dose
technique
M. Cohnen, C. Vogt, D. Haeussinger, V. Aurich, U. Madder; DOsseldorf/DE

Purpose: To assess sensitivity and specificity of low-dose multi-slice CT-colonog
raphy (LDCTC) in comparison to conventional colonoscopy (CC).
Materials and Methods: After standardized oral preparation, 67 patients (37
men, 30 women) with a mean age of 57.7 years underwent CC after LDCTC had
been performed (4x1 mm collimation, 1.25 mm slice thickness, 8 mm table feed,
120 kV). Tube current was lOmAs (CTDI w.eff: 1.14 mGy). LDCTC was performed
after insufflation of room air to the patient's maximum tolerance without use of
antispasmodic agents in supine position only. After noise reduction using mathe
matical algorithms (non-linear gaussian filter), LDCTC was analyzed by two blinded
observers using a dedicated non-commercial software ("ECCEr). Findings in
LDCTC were compared to results from CC.
Results: The calculated effective dose was estimated to be 1.4 mSv. LDCTC
revealed all (100%) large polyps (> 10 mm), 83% of medium size polyps (9.9
5 mm), and 60% of small polyps « 5 mm). For lesions larger than 5 mm, sensi
tivity was 88% with a specificity of 96%. False positive findings were seen mostly
for small lesions (40%).
Conclusion: Despite a considerable reduction in patient dose, LDCTC allows a
highly accurate detection of polyps larger than 5 mm after mathematical noise
reduction.

C-0147
Feasibility of low dose multislice CT colonography: Detection of artificial
endoluminallesions in an in vitro model
M. Cohnen, C. Vogt, M. Branschofsky, V. Aurich, A. Saleh, L.w. Poll,
U. Madder; Dusseldorf/DE

Purpose: To assess the feasibility of dose reduced multi-slice CT-colonography
in an in-vitro-setting.
Materials and Methods: 18 artificial lesions with sizes from 1 to 8 mm were
randomly positioned in two cleansed pig colons. At a "Somatom Plus 4 Volume
Zoom" (Siemens), six scanning protocols using a slice collimation of 2.5, 1 and
1 mm with a reconstructed slice thickness of 3, 3 and 1.25 mm were simulated
with tube currents of 100 and lOmAs, respectively. Using a dedicated non-com
mercial software ("ECCEr), a non-linear Gaussian filter was used to minimize
image noise. Image noise was assessed before and after application of the filter
ing process. Using a threshold of -750 HU, two blinded readers analyzed the
virtual colonography in respect to lesion location, size, and shape. Artifacts were
noted.
Results: Using lOmAs, a ten-fold dose reduction was achieved. After applica
tion of the mathematical filter, image noise was reduced by 45-80% for 100 mAs,
and by 50-70% for lOmAs scans. Only with a slice thickness of 1.25 mm, all
lesions could be detected. The definition of lesion size and shape was more ac
curate with higher mAs. Only minor noise artifacts were noted on low-dose imag
es.
Conclusion: multi-slice CT-colonography benefits from narrow slice collimation.
In an in-vitro-model, a significant dose reduction is achievable with preservation
of a high lesion detection rate.

C-0148
withdrawn by author

C-0149
Use of ultrasound contrast medium in Crohn's disease: Preliminary
experience
D. Robotti, B. Ciancia, G. Olivieri, G. Bonenti, A. Sarno, T. Cammarota,
M. Astegiano; Turin/IT

Purpose: Diagnosis and follow-up of Crohn's disease need often invasive instru
mental examinations with high risk of iatrogenic damage. Ultrasound examina
tion of bowel walls is the first choice in managing patients with Crohn's disease.
We want to evaluate the role of tissue color Doppler and B-mode contrast medi
um intravenous injection, in detection of active IBD.
Materials and Methods: In our preliminary series 15 patients affected by Crohn's
disease underwent ultrasound examination (total bowel tracts explored: 20). Each
study was completed with tissue color Doppler and intravenous injection of
SonoVue (Bracco) to evaluate bowel parietal vascularization as an index of ac
tive disease. Then we compared with our results and clinical and laboratory data.
Results: US examination with color Doppler and contrast medium injection find
ings agreed with clinical and laboratory data, with the exception of 1 bowel tract
(Ratio=l).
Conclusion: Bowel US examination, enhanced with color Doppler and contrast
medium, allows to detect active IBD and to differentiate it from wall fibrosis. This
is a sure and useful evolution in diagnostic trials.

C-0150
Possibilities and limitations of ultrasound screening diagnosis for colon
cancer
S. Pimanov; Vitebsk/BY

Purpose: To determine the sensitivity and accuracy of screening ultrasound exam
ination for colonic cancer (CC) in various stages of the disease.
Patients and Methods: 31769 patients aged 25-87 with various diseases were
examined for CC diagnosis. CC had not been suspected before the ultrasound
examination. Screening ultrasound examination for CC included subsequent
transabdominal scanning of colon and was used without any special preparation
of the patients. Revealing of "pseudokidney sign" was defined as a pathological
criterion. After detecting the echographic sign of a colonic lesion the diagnostic
algorithm included endoscopic and morphological investigations. Catamnesis of
21268 patients with negative results at screening ultrasound examination for CC
were traced during 1-3 years. False-negative results of ultrasound diagnosis were
analyzed using regional oncological register.
Results: The ultrasound examination resulted in revealing 53 cases of CC. Ac
cording to catamnesis data there were 21183 cases of true-negative results, 38
cases of true-positive results, 21 cases of false-negative results and 10 cases of
false-positive and 4 with uncertain results. Ultrasound screening diagnosis of T1
stage of CC was unsuccessful in all cases. In patients with T2 stage the sensitiv
ity made up 20.2%, in those with T3 -91,3% stage, in patients with T4 stage 
96,1 %. The sensitivity in total made up 64.4%, prediction value of positive result
- 74.2%, total accuracy - 99.9%.
Conclusion: ultrasound screening of colonic cancer has an acceptable sensitiv
ity and accuracy, but ultrasound screening diagnosis of T1 stage of colonic can
cer is impossible.

C-0151
Application of CT-colonography for radiotherapy treatment of rectal
carcinoma
p. Zdunek, D. lmielska-Zdunek, A. Gmur; Bielsko-Biala/PL

Purpose: To determine the significance of location of rectal carcinomas in diag
nostic CT-colonography for adjuvant radiotherapy.
Methods and Materials: 31 patients with advanced rectal carcinoma were in
vestigated by diagnostic CT-colonography. The examination was performed in
the prone and supine position after adequate bowel distension with air. 21 post
operative patients with histopathologically proven rectal carcinoma stage B2, C1,
C2 according to Astler-Coller classification underwent postoperative radiothera
py. 10 patients with rectal cancer diagnosed as inoperable were treated with pre
operative radiotherapy. To identify the target volume including the primary tumor
or tumor bed, adjacent lymph nodes and the presacral region CT scans were
used. The images for radiotherapy planning were compared with retrospectively
reviewed diagnostic CT-colonography axial scans, multiplanar reformation imag
es and 3D reconstructions.
Results: All the rectal tumors were identified and correctly located in relation to
the bony pelvis anatomy. The images can be reviewed and compared for supine
and prone therapeutic positions. The rectal distension with air defines radial mar-
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gins for the cancer infiltration. Multiplanar reformation precisely defines adequate
margins in the long axis of the rectum . The location of the tumor bed could be
established postoperatively.
Conclusion: The archived images of diagnostic CT-colonography are a useful
working tool for adjuvant radiotherapy. CT-colonography could be of value for
conformal radiotherapy.

C-0152
Detection of colorectal carcinomas using 111-1nlabelled antibodies
V.MlJID,V. Obrad ovic, B. Davidovic , M. Petrovic, Z. Krivokapic,
D. Kecmanovic, G. Adanja; Be/gradelYU

Purpose:The aim of the study is detection of the recurrences and metastases of
colorectal carcinomas using 111-ln labelled ant ibodies.
Methods and Materials: 14 patients were examined (13 with adenocarcinomas
of caecum, colon and rectum and one with squamocellulare colonic carcinoma)
from 4 months to two years after surgery, two of them after two months after the
end of radiotherapy. Planar and tomographic scint igrams were done 10 min - 96h
after injection of monoclonal antibodies B72.3 labelled with 150MBq 111-ln.
Results: In 12 patients recurrences of carcinomas (5-12 cm) , in 6 recurrences
with liver metastases, and in two only liver metastases were detected and con
firmed by surge ry. Planar immunoscintigraphy was posit ive in 8/8 patients with
liver metastases and 9/14 patients with recur rences while in 5/14 recurrences
were detected only by tomography. US was pos itive in all patients with liver me
tastases, CT false negative in two with recurrences, MRI in one . In three patients
with recurrences, CEA was not increased. Accumulation of labelled antibodies
was obs erved in colostomas, in granuloma and recu rrence of squamocellulare
carc inoma .
Conclusion: Tomographic scintigraphy can ach ieve belter distinction between
tumour and other structures and estimation of its size. CT and US have advan
tage in detection of liver metastases, while immunoscintigraphy is more specific
for the assessment of malignant abdominal tumours and extrahepatic metastas
es, viability assessment after radiotherapy and in the choice of the surgical treat
ment.

C-0153
MRI and prediction of rectal carcinoma resectability
G.~z-Canton ' , C. Garcia de Iturraspe' , O.L. Casado' , J.M. Ontafion ' ,
A. Perez-Ortega", M.M. Harnirez "; 'Bi/baoI ES, ' Baraca/dol ES

Purpose: Determine the accuracy of MRI in the detection of rectal carcinoma
resectability.
Materials and Methods: Retrospective analysis of MRI of 22 patients who un
derwent surgery for biopsy-proven rectal carcinoma. 4 mm slice thickness T2
weighted sequences were performed in perpendicular planes to stage local T at
1T unit with phased-array body coil. No attempts were done to differentiate be
tween T11T2. The size and distance of meso rectal nodes to the fascia propia
were descr ibed.T3 was considered when tumour signal intensity extended through
the muscle layer to the surrounding fat with nodular or spiculated advancing mar
gin. Advanced T3 was cons idered if tumou r extended to the fascia propia and this
was used to predi ct resectability. All patients underwent extrafas cial excision ei
ther by means of anterior resection (n=18) or abdominoperineal excision (n=4).
Thr ee patien ts had preoperative radiotherapy.
Results: MRI predi cted resectability in 100%. MRI demonstrated an intact fascia
prop ia in 20. All were surgically in-block resected and free-tumour margins path
ologically confirmed. The other two staged by MRI as T4 were also conf irmed at
surgery and patho logy. Agreement between MRI and pathology was 80% for T1
orT2 and 88% forT3 orT4. One false positiveT3 (pathologicaIT2) and two false
negatives T2 (pathological T3) were classified as non advanced disease by MRI
so it did not alter the resectabil ity prediction.
Conclusion: MRI has the potential to predict extra fascial excision resectability of
rectal carcinomas and therefore to ident ify those patients at high risk of recur
rence who would benefit from preoperative treatment.

C-0154
The role of spiral CT pneumocolon in detection of colorectal carcinomas:
Comparison with conventional colonoscopy
J. Pienkowska, A. Zapasnik, M. Studniarek, E. Szurowska, J. Wierzbowski;
Gdansk/PL

Purpose: Comparison of spiral CT pneumocolon and conventional colonoscopy
for the detection of colorectal carcinomas.The results were correlated with his
topathologic findings.

Material and Methods: A total of 32 selected patients (13 females, 19 males ,
age range 47-68 ), with clinical suspicion of colorectal cancer (positive fecal oc
cult-blood test , altered bowel habits, anem ia of unknown cause) underwent con
vent ional colonoscopy and on the same day spiral CT pneumocolon. All cases in
this study were referred by gastroenterologists and the results were corre lated
with histopathologic findings .CT examinat ions were performed with use of a stand
ard protocol (after routine bowel preparation , colon ic distension with room air,
intravenous contrast enhancement and bowel paralysis).
Results: There were 16 colorectal canc ers and 8 polyps ident ified at convention
al colonoscopy (results were histopathologically verified) . Spiral CT pneumoco
Ion detected all cancers, as well as 6 of 8 polyps of 10 mm in diameter or larger.
Both false-negative findings for polyps were represented by lesions smaller than
8 mm. Results showed that spiral CT pneumocolon agreed with the conventional
colonoscopy in all cases for cancers and 6 of 8 cases for polyps.
Conclusion: Spiral CT pneumocolon is a safe , quick and non-invasive diagnos
tic technique not only to detect colonic carcinomas but also to study the rest of
the abdomen and pelvis. It gives comparable results to those of conventional
colonoscopy as well as being well tolerated and less invasive. Studies suggest
that this technique may find a role as a screening tool for colorectal cancers.

C-0155
Role of virtual colonoscopy in familial adenomatous polyposis
P.M. Carra scosa, C.M. Capunay, A.M. Bosco, S. Gandara, E. Martin Lopez ,
M. Ulla , J. Carrascosa; Buenos Aires/AR

Purpose: To determine the usefulness of Virtual Colonoscopy (VC) in patients
with FAP and compare the results with CC cons idered as the gold standard meth
od .
Materials and Methods: Between March and December 2001 , 20 patients from
four different families with history of FAP were evaluated. Their ages ranged from
11 to 55 (mean 33 years old) . GT, CC and VC were performed in all of them . All
patients followed the standard bowel cleansing 24 hours before CC and VC.They
were performed the same day with six hours difference in between . VCs were
performed with a CT scanner Mx8000 (Phillips Medical Systems) with slices of
2.5 mm thickness, 1.5 mm reconstruction interval, 50 mAs, 120 kVp, Pitch 0.875.
CCs were performed with a Pentax 380 colonoscope. The GT was done with
convenl ional laboratory method .
Results: Only 6 of the 20 patients studied were pathological. In 100% of these
cases VC and CC found more than 100 polyps in each patient. Only in 4 (66.6%)
of the 6 cases the GT was positive.
Conclusion: VC is an alternative method for the evaluation of patients with FAP.
Its main indication could be in patients whose GT was negative due to the fact
that there is an interesting percentage of pat ients with false negative results in it.

C-0156
MRI in the evaluation of preoperative and recurrent rectal tumours
R.F.J. Browne, S.M. Murphy, D.J. Tuite, W.C. Torreggiani; Dublinl/E

Purpose: To pictorially review the magnetic resonance imaging (MRI) findings of
40 patients with advanced primary or recurrent disease and illustrate the value of
MRI in the diagnosis and staging of these cases .
Materials and Method: All patients had mulliplanar thin-section T1 and T2 weight
ed scann ing using a 1.5-T whole body system (Siemens Magnetom Symphony,
Siemens, Erlangen, Germany) and a phased-array pelvic coil. No bowel prepara
tion , intravenous antispasmodics or intravenous contrast media were used . Scan
time was approximately 20 minutes.
Results: We illustrate MRI detection and TNM staging of local rectal tumour and
invasion to uterus , bladder, seminal vesicles, perirectal fat and bone. Other find
ings illustrated include colo-vaginal fistula, rectal stump recurrence and hydrone
phrosis secondary to unilateral tumour infiltration of ureter.
Conclusion: Preoperative MRI of rectal tumours can accurately stage tumour
and select patients with advanced disease for whom preoperative adjuvant treat
ment is being considered or in whom there is a high risk of incomplete excis ion .
Mult iplanar imaging and high tissue contrast allows def inition of tumour exten 
sion three-dimensionally and depth of extramural infiltration. Accurate assess
ment of nodal involvement is also poss ible . Follow-up MRI is also superior to
other imaging modalities in the assessment of recurrent disease and complica
tions of treatment.
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C-0157
MR appearance and stadiation 0' rectal villous tumours
G. Panzironi . M. De Vargas Macciucca, F. Ricci, L. Manganaro; Rome/IT

Purpose: Todescribe the MR appearance of rectal villous adenomas and to com
pare it to Spiral Computed Tomography (CT), Transrectal Ultrasonography (TRUS)
with Color Doppler (CD)-Power Doppler (PW) and histopathological features .
Material and Methods: We examined with phased array MRI (Siemens Numaris
1.5T), TRUS (Technos , Esaote) and spiral CT (Somatom volume zoom) 20 cases
of villous adenomas of the rectum . Rectal ampulla was distended by air; we used
SE, TSE and IA sequences and we administrated iv Gadolinium; FOV 260-400;
thickness 5·6 mm. MR imaging results were compared with other radiological
findings and histopathological features .
Results: Lesions presented irregular contours, hypointensity in T1, inhomoge
neus hyperintensity in T2 and in T1 after gadolinium. In 15 cases we observed a
hyperintense halo in T2 due to the presence of mucinous fluid around the lesion .
At MR after gadolinium administration and CD-PW the vascular stalk was evident
in every case . Histology demonstrated muscular involvement in 6 cases (T2) ; in
the other cases (15) the staging was TO-T1 . MR concordance was 75% (15 cases) .
In 5 cases (25%) lesions were overstadiate.There were no cases of understadi
ation.
Conclusion: Villous adenomas present some specific aspects at MR. Consider
ing the frequent degeneration of villous adenomas. preoperative evaluation of
these lesions is essential to detect the involvement of muscular layers of the
rectum. MRI may improve the preoperative evaluation of villous adenomas and
help the choice of the optimum treatment.

C-0158
Technetium·99m human serum albumin scans in the diagnosis and
localization of gastrointestinal hemorrhage
P.-S. Wu, N.-T. Chiu, B.-F. Lee, Y.-C. Wu, W-J. Yao; Tainan/TW

Purpose: To determine the clinical utility of Tc-99m human serum albumin (HSA)
scans in the diagnosis of gastrointestinal blood leaks.
Materials and Methods: The authors conducted a retrospective analysis of total
58 scans of 49 patients (24 women , 25 men) who underwent Tc-99m HSA im
aging for diagnosis and localization of gastrointestinal bleeding. The intensity of
the enteric uptake visually graded according to the radioactivity of liver and infe
rior vena cava was recorded . Final diagnosis was established by endoscopy, an
giography, surgery and hospital discharge diagnosis.
Results: Of the 58 scintigraphies, 50 demonstrated positive studies. Only 18
scans had a definite final diagnosis, of which the sites of bleeding were correct
edly identified by scintigraphy in 10 scans (55.6%). The scan was negative in one
patient. and the bleeding sites were incorrectly reported in another. The sensitiv
ities and specificities for accurate localization of bleeding source were 0% (0/2)
and 100% (16/16) in stomach, 85.7% (6/7) and 54.5% (6/11) in small intestine,
and 44.4% (4/9) and 88.9% (8/9) in large intestine, respectively. There was no
signif icant differen ce in the intensity level of enteric radiotracer uptake between
scans with correct bleeding sites and scans with incorrect bleeding sites (p =
0.085).
Conclusion: Tc-99m HSA imaging may not be a quite reliable method for local
ization of the bleeding source . Combination of endoscopy, nuclear scintigraphy
and angiography remains necessary in the detection of gastrointestinal hemor
rhage.

C-0159
Doppler imaging for the assessment of small intestine function in ileus
V.D.Zavadovskaja, N.G. Zavjalova, G.K. Zherlov, SA Sokolov, N.H. Ussova ,
L.I. Okuneva; Tomsk/RU

Purpose: Todescribe Doppler findings concerning several functional activi ties of
small intestine depending on the ileus type.
Material and Methods: 22 subjects (12 males and 10 females aged 37.7 years)
with suspected mechanical and dynamic ileus underwent ultrasound study (Aloka
SSD-2000 Multi View, Aloka Pro Sound SSD-5500 with spectral and color mod
ules and sensing elements of 3.5-7 MHz).
Results: Our study revealed normal function of small intest ine in 4 pts, increased
per istalsis in 12 pts and decreased in 6 pts. Normal peristals is was characterized
by the staining of the flow from red-yellow to dark blue and by alternation of
waves having middle amplitude and velocity from 10-30 to 2-4 cm/sec.
Early mechanical ileus revealed peristalsis having high amplitude and high fre
quency and velocity above 20-30 ern/sec . flow stained from red-yellow to dark
blue, absent wall structure, fluid in the interloop space and dilated intestinal loops.

Early dynamic ileus was followed by decreased peristalsis frequency and ampli
tude, pendulum-shaped moving of the contents, which was confirmed by absent
painting over of the flow and preserving normal structure of the wall. The process
advancing was characterized by absent peristalsis and content moving, absent
painting over of the flow, loss of wall structure and fluid occurring in the interloop
space .
Conclusion: Assessment of the small intestine functional activity is a necessary
component in the ultrasound diagnosis of mechan ical and dynamic ileus .

C-0160
Rectal carcinoma: A new challenge 'or MR Imaging
C.-A.~', N. Siauva ' , F. Taieb-Ka sbi' , D. Peschaud',I. Khettab' .
B. Nordlinger", P.-H. Cugnenc', G. Frija' ; ' Paris/FR, 2Boulogne/FR

Purpose: The goal of the exhibit is to illustrate the role of pelvic MR Imaging
(MRI) in the exploration of rectal cancer.
Material and Methods: The technological prerequisites and the imaging proto
col will be discussed.The anatomical bases mandatory for the description of the
rectal tumour and its local extension will be exposed. A structured analysis, ad
aptated from a structured histopathological report, will be proposed. The rectal
tumour types will be illustrated in MRI.
Results : The usefulness of MRI will be discussed for :
- the preoperative staging (extramural stranding , distance to the levator ani plane ,
invasion in the mesorectum, node stagi ng),
- the progn osis,
- the monitoring of the efficacy of preoperat ive radiotherapy.
Conclusion: Surgical procedures for the resect ion of rectal cancer have dramat 
ically changed, leading to a better life and func tiona l prognosis. MRI appears to
be the examination of choice for the exploration of rectal cancer. MRI allows a
precise tumour staging, especially the study of the invasion of the mesorectal
fascia and the precise evaluation of the distance to the levator ani plane.

C-0161
Detection and staging of gastric lesion combining axial CT and virtual
endoscopy images
V. Panebianco, F. Iafrate , S. Visconti , D. Fazzini, F. Altomari , I. Sansoni ,
R. Passariello; Rome/IT

Purpose: The aim of our study is to develop an examination protocol for VE of
the stomach after C02 distention and to ident ify AGC lesions according to Bor
rmann 's classification based on tumo ur morphology.
Materials and Methods: Virtual endoscopy of the stomach is performed in 33
patients with gastric lesions .The stomach was distended with 6g of top efferves
cent granules used for double contrast upper GI studies (Duogas, Bracco), after
intramuscular injection of 20 mg of scopolamine butylbromide. All patients under
went a Spiral CT Volume Zoom examination (120/80/1 mm/1 mm/8 mm/0.5 sec
Kv/mAs /slice-coll./sl ice-width/feed-RotlRol.lime). In 7 cases spiral CT was re
placed in a prone position because of limited gastric distension by air. Real time
endoscopy images were reconstructed using volume rendering technique with a
dedicated workstation and specific softwa re (Vitrea 2.2-Vitallmages), and evalu
ated combined with axial images by two radio logists. One week later a fiberoptic
gastroscopy was performed in all patient s.
Results: Image quality was graded as opt imal in 30 cases. In 3 cases the stom
ach was not distended. Virtual endoscopy correctly showed gastric lesions (ul
cerat ive lesions n.16 , vegetating lesions n.12, benign lesions n.5). We found a
good correlation with surgic al specimens in 14 cases.
Conclusion: Actual role of virtual gastroscopy combining axial CT and VE imag
es is to evaluate the loco regional and distant exstension (peri gastric tumour in
volvement , distant metastasis) of tumors ; potential role: replacing barium studies
and examinating patients with surgical gastric exclusion.

C-0162
Gastrointestinal leiomyosarcoma: MR imaging findings in 9 patients
M.~, T. Kaya; Eskisehir/TR

Purpose: To define the appearance of gastro intestinal leiomyosarcomas at MR
imaging .
Methods and Materials: Nine patients with gastro intestinal leiomyosarcoma were
studied by MR imaging .They were 8 men and 1 women whose age ranged from
30 to 63 years (mean: 42 years) . Three lesions were found in the stomach, 2 in
the duodenum, 2 in the ileum , 1 in the jejunum, and 1 in the rectum . All tumors
were proven with histopathology. MR examination included unenhanced breath
hold , fat-suppressed, T1 and T2 weighted, spoiled gradient echo. The patients
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also underwent multiplanar and multiphastc dynamic turbo fast low-angle shot
MR examination. Tumor morphology, size, local extent , signal intensity, enhance
ment features and relationships to the intestinal wall and adjacent organs were
determined.
Results: Tumor ranged in diameter from 5 to 15 cm (mean , 10 cm). The nine
tumors were round , solitary, multilobulated, with irregular margins and predomi 
nantly exophytic. Necrotic and hemorrhagic areas were detected in all tumors .
The tumors showed heterogeneous and peripheral enhancement on gadolinium
enhanced images.The relationship between the tumor and surrounding organ
was best evaluated on fat-supressed T1-weighted images .
Conclusion: MR imaging with unenhanced and gadolinium enhanced breath
hold (spoiled gradient echo) techniques may be helpful in determining the rela
tionship of the tumor and the surrounding tissues by its direct multiplanar imaging
property, and in evaluating the varied appearances of gastro intestinal leiomy
osarcomas .

C-0163
CT colonography in preoperative evaluation of patients with colorectal
tumours
S.M. Vujnovic . P. Vidic, v. Popovic; BanjalukaiBA

Purpose: To evaluate the role of CT colonography (CTC) in patients with colorec
tal tumours.
Materials and Methods: We preoperatively examined by CTC 49 patients (19
woman , 30 men) aged betwen 22 and 68 described as colorectal malignancy by
double-contrast enema. Single-slice spiral CT (Somatom AR Star, Siemens,
Germany) examination was performed after standard oral colonoscopy prepara
tion and colonic distension with room air. Patients were scanned prone and su
pine .We used slice thickness 3 mm, feed 5 mm, reconstruction increment 2 mm.
Conventional colonoscopy was performed on the same day in all patients. Path
ological correlation was possible in 48 cases.
Results: CTC allowed whole colon evaluation in all the cases and correctly de
tected 48 of 48 colorectal cancers (sensitivity 100%). There were no false posi
tive findings of cancer by CTC. In one case unusual vascular impression was
false-positive described as malignancy by double-contrast bowel enema and
correctly diagnosed by CTC. CTC correctly detected 13 of 18 polyps of 6 mm in
diameter or larger (sensitivity 72%).There were 2 false positive findings for pol
yps . Liver metastases were detected in 10 patients.
Conclusion: CTC is very useful non invasive and well tolerated diagnostic tech
nique in the preoperative evaluation of patients with colorectal tumours.

C-0164
Computed tomography in gastrointestinal stromal tumors
A. Rimondini, C. Furlan, M. Monduzzi, A. Spivach, R. Pozzi-Mucelli; Trieste/IT

Purpose: To illustrate the CT aspects of Gastrointestinal Stromal Tumors (GIST)
and to evaluate CT efficacy in identifying radiologic signs of malignancy.
Methods and Materials: We retrospectively evaluated 14 CT examinations per
tormed in patients with histologic diagnosis of GIST. Lesions were located in var
ious parts of GI tract: stomach (11 cases) , duodenum (1), small bowel (1) and
colon (1). The aspecls considered as signs of malignancy were the following :
tumor size; density of the lesion ; calcifications; ulcerations; infiltration and pres
ence of metastasis. CT exams were performed after giving the patient Gastro
grafin or water per os and before and after 120-140 cc of c.m. injection.
Results : Histologically the lesions were benign in 8 cases . borderline in 2. malig
nant in 4. CT identified the exact location and size of lesions in all patients (14/14).
The density of the tumors was solid in CT scans performed before c.m.; after c.m.
administration there was poor enhancement, that was inhomogeneous in 8 pa
tients . No calcifications were observed . Ulceration was found in one patient , con
firmed at surgery . In two cases ulcerations surg ically found weren 't identified in
CT scans . Infiltration was evident in two of 4 infiltrative tumors. In one patient CT
demonstrated liver metastases.
Conclusion: CT was very accurate in the localization of the tumors . Concerning
the CT aspects of the lesions, only infiltration and metastasis are definite signs of
malignancy.The other parameters, although not specific, are useful in preopera
tive planning .

C-0165
Colorectal cancer CT staging: The added value of a colonographic
technique in out patients with positive conventional colonoscopy
P.P. Mainenti, M. lrnbnaco, S. Daniele , G. Selva, M. Romano , E. Soscia ,
L. Camera, M. Salvatore; Naples/IT

Purpose: To evaluate the utility of associating the staging abdomino-pelvic CT
scan with a colonographic technique (APCV) to confirm the diagnosis of colorec
tal cancer on a conventional colonoscopy (CG) performed in external structures.
Materials and Methods: 15 patients with a neoplastic lesion described on exter
nal CC were submitted to contrast enhanced APCV after bowel preparation.The
APCV was performed after i.v, administration of joscine N-bromuro and previous
colic air distension using a multidetector-CT scanner (MX8000, Marconi). The
acquisition protocol was 2.5 mm collimation, 1.6 mm reconstruction, pitch :1.25,
120 kV, 150 mAs in supine position and with 100 mAs in prone position .
Results: In the 15 patients the CC showed 6 stenotic lesions, 9 polyps> 3 cm
and two polyps between 6 and 9 mm. The APCV showed 7 stenotic lesions, 8
polypoid lesions> 3 cm, 3 polypoid lesions between 6 and 9 mm and 2 polypoid
lesions> 1 em. In particular, the CV disclosed a synchronous stenotic lesion not
described on CC, excluded the presence of a polypoid lesion> 3 ern, localized
better a polypoid lesion> 3 em and showed two additional polyps of about 1 em:
these findings were confirmed on a second CC or at surgery. One false positive
was reported on APCV.
Conclusion: Although CC represents the most accurate examination for the co
lonic mucosa, it requires a great operator confidence. Therefore, we recommend
to perform a APCV in patients with diagnosis of colorectal cancer on external
CC.

C-0166
CT In the assessment of acute intussusception in adults
N. Klidi,Y.Ait Amar, Z. Boumenir, J.-M. Bigot , C. Marsault; Paris/FR

Objectives: Acute intussusception in adults is rare. It occurs as an acute painful
abdominal syndrome. It is generally due to an obstacle .We propose a semiologic
and an etiologic recall with the main features in CT through 3 observations.
Materials and Methods: We report 3 observations concerning 2 men and one
woman who consulted for an acute painful abdominal syndrome. The three pa
tients had X-ray radiography of the abdomen, an abdominal sonograph and an
abdominal CT with injection.They subsequently underwent surgery.
Results: The abdominal X-ray radiography and sonography were not
contributive.The CT revealed the roll of invagination and the organic lesion at the
origin of the obstacle which in 2 cases was a lipoma and in the 3rd one a carci
noid tumor. The diagnosis was confirmed surgically and histologically.
Conclusion: CT is the most accurate technique in the evaluation of intussuscep
tion because it allows the confirmation of the diagnosis and to precisely evaluate
the etiology as well as extent of the acute intestinal invaginations in the adult.

C-0167
Radiological appearance of gastrointestinal stromal tumors (GIST)
A. Darnell, J. Martin, E. Musulen, J. PUig, A. Malet, A. Quiles; Sabadell/ES

Purpose: To present the radiological appearance of gastrointestinal stromal tu
mors (GIST) and remark some aspects that can help the radiologist in differenti
ating these tumors from other Gl tract tumors .
Methods and Materials: We reviewed the clinical and radiological data of 37
patients, 19 women and 18 men (age range : 36-90 years ; mean: 61 years) with
histologically proven GIST (C-Klt +) diagnosed at our institution from 1989 to
August 2002.
Results: GISTs were found in the stomach (10) , small bowel (18), rectum (4) ,
retrogastric (2), peritoneum (2) and retroperiloneum (1). The size of the tumors
ranged from 0.3 to 20 cm. 27 patients had radiological examination: at least one
CT was performed in 25, US in 10, upper GI barium studies in 8, MR in 4 and
DSA in 1. Diagnosis was first achieved with CT in 17 patients, with US in 6, with
upper GI barium study in 1 and with DSA in 1.CT was the most common imaging
technique used for diagnosis, evaluation and follow-up of these patients . Most
benign GISTs were depicted as well defined , homogeneous masses, less than
5 em of size. Size greater than 10 em, necrosis. ulceration and polilobulated
margins were most commonly seen in malignant GISTs. Liver metastasis or peri
toneal spread was seen in 8 patients.
Conclusion: Imaging techniques play an important role in the detection, evalua
tion and follow-up of patients with GISTs . We think that CT is the most reliable
technique for detection, evaluation and follow-up.



C-0168
The application of multislice CT virtual endoscopy In the disease 01 small
intestine
Y.-H. ~, B.-S. Liang , Y. Guo, S.-C. Zhu , J.-L. Zhang, X.-P. Sun, R.-G . Xie, T.
M. Cheng; Zheng Zhou/CN

Purpose: To investigate the value of multi-slice spiral CTvirtual endoscopy (C1VE )
in the disease of small intestine.
Materials and Methods: Eight cases of CT virtual endoscopy were perfo rmed in
small intestine, which was injected with air directly through gastroscopy (3 cases )
or with duodenum Dreiling tube (5 cases) . The scann ing was covered from dia
phragm to pelv is with multi-slice sp iral CT (Lightspeed Plus , GE, USA) in 15 to
25 seconds of one breath hold . CTVE were finished at AW 4.0 workstation . 5
cases were verif ied by postoperative pathology. The others were diagnosed by
clinic and biopsy.
Results: All the scanning was done well in supine or more than one position. 2
cases of adenocarcinoma were detected at the descending part of duodenum or
from descending part to superior part of jejunum by CTVE , which could not be
observed wholly by gastroscopy. Also detected were : 2 cases of inflammation at
distal part of ileum with surrounding encapsulation and conglutination mimicking
tumor at barium enema and colonoscopy; 1 case of NHL at the distal part of
ileum ; and lymph adenopathy forming around the head of pancreas not detected
at endoscopies. 2 cases of dysfunction of small intestine were reviewed in CTVE. 1
case showed normal small bowel , but a mass was found unexpectedly in the
large bowel.
Conclusions: C1VE of small intestine is a new, opening up technique. It is wor
thy of further study with its advantages of easy handling, safety , painlessness
and may be used to observe lesions directly inside or outside the intestine.

C-0169
Feasibility and initial results of water enema computed tomography (WE
CT)
C. Ridereau-Zins' , C. Aube' , F. Leblay ' , F. Pilleul 2, C. Caron' , P.-J. Valette ":
'Angers/FR, 2Lyon/FR

Purpose: To assess the WE-CT for feasibility, tolerance and detection of colon ic
tumor.
Materials and Methods: One hundred patients (age range 51 - 89) suspected of
colonic tumor were prospectively evaluated by WE-CT. Inclusion criteria were
incomplete/contradicted colonoscopic exploration or liver metastases find ing .
Colon ic preparation was not obligatory. Water enema was realized with 2 L of
warm water after antispasmodic intra venous injection. Enhancement was per
formed with 120 ml of ioditridol (Xenetic 300) injected at 3 ml/sec. The CT proto
col consisted of a helical multi slice acqulsttion through the entire colon with 3.2
collimation and 0.875 pitch. Surgical correlation (29 pat ients) , tolerance (enema
and pain) , and image quality (colonic distension, enhancement, motion artifacts)
were studied.
Results: 33 tumors were discovered. When surgery was performed it always
confirmed WE-CT finding (no false positive) . In 98% of the cases the WE-CTwas
judged well tolerated by patients. Physic ian has considered that the WE-CT was
of good quality in 95% of the cases.
Conclusion: WE-CT is a well-tolerated and easy pract ice technique. It seems to
have a high specificity to colonic tumor diagnosis. In addition WE-CT allows mor
phological and oncological staging.

C-0170
CT evaluation of gastric cancer with drug induced hypotonia and water
filling of the stomach
A. Gligorievski, K. Gjoreski, A. Karagjozov; Skopje/MK

Purpose: The purpose of our study was to determine the value of computed
tomography (CT) with a drug-induced hypotonia and water filling in diagnosis
and preoperative staging of 59 patients with gastric cancer (GaCA) confi rmed by
endoscopic biopsy.
Material and Methods: Fifty nine patients (age range 35-72 years) with histolog 
ical proven GaCA underwent CT in supine and prone position with drug induced
hypotonia and water filling of stomach with 500-700 ml. , and intravenous admin
istration of non-ionic contrast.
Results: The CT images were prospectively reviewed to assess the size , loca
tion, character of the mass, thickening of the gastric wall, depth of tumor invasion
in the gastric wall and outlet obstruction.The mass was in the gastric antrum in
28 cases, the body of the stomach in 17 cases, the body and antrum in 11 cases,
and the gastric fundus and body in 4 cases. Gastric outlet obstruction was seen

in 4 cases, and ulcer was detected in 13 cases. Forty-one advanced gastric car
cinomas showed a moderate to marked degree of heterogeneous enhancement
and also homogeneous enhancement of the entire lesion. CT correctly assessed
gastric wall invasion in 79% of cases, overstaging was 20%, and understaging
occurred in 5% of cases . Diagnostic sens itivity for serosal invasion was 96% and
spec ificity was 85%.
Conclusion: We believe that CT performed with this method is a promising tech
nique for evaluating the depth of tumor invasion and for preop erat ive staging of
gastric cancer and should be used befo re surgery is planned.

C-0171
MR cholangiopancreatography (MRCP) in diagnosis of afferent loop
obstruction presenting as obstructive jaundice
B. Dirim Yidinli , F.Gelal , N. Erdogan, E.M. Uluc : IzmirlTR

Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive im
aging technique that capitalizes on the ingenuity of MR imaging to visualize static
fluid-filled structures without use of contrast agents. A case of afferent loop syn
drom e presenting as obstructive jaundice is presented, diagnosed using this im
aging modality.The patient. who had undergone Billroth II partial gastrectomy for
benign ulcer 15 years ago, was admitted for jaundice. nausea and vomiting.
MRCP imaging showed dilatation of biliary and pancreatic ducts as well as a
dilated afferent loop. A tumorous lesion as the cause of the afferent loop obstruc
tion was not detected. Intraoperatively an adhesive band near the anostomosis
was seen . After adhesiolysis jaundice disappeared completely. This is the sec
ond case in the literature, describing the MRCP findings of obstructive jaundice
secondary to a chronic afferent loop obstruction.

C-0172
Primary epiploic appendagitis:Typical US and CT findings
A. Hollerweger; Salzburg/AT

Primary epiploic appendagitis is an acute abdominal condition caused by either
torsion or spontaneous venous thrombosis of an epiploic appendage. Patients
usually present with acute or subacute abdominal pain in a circumscribed area .
Since the left iliac fossa is the most common localization it is clin ically frequently
mistaken for colonic diverticulitis. Infarc ted appendages of the right colon may
mimic cholecystitis or append icitis .Today characteristic sonographic and CT find
ings enable the correct diagnosis .
On sonograms the infarcted appendage is vis ible as a moderately hyperechoic,
ovoid, non-compressible mass adjacent to the colon .The lesion may be surrounded
by a hypoechoic rim and in the majority of cases adheres to the peritoneum of the
anterior abdominal wall. CT scans show an ovoid fatty lesion surrounded by a
hyperallenuating biconvex rim and frequently, there is a hyperdense line in it.
Sonography and CT also demonstrate the inflammatory reaction of adjacent tis
sue. CT scans typically show perilesional fat stranding and peritoneal thicken ing
whereas sonography shows moderately increased color flow around the infarct
ed appendage.
Since epiploic appendagitis is usually a self-limiting disease, conservat ive treat
ment is recommended. Symptoms usually resolve over the course of one week. If
follow-up imag ing is performed, decrease in lesion size , clearing of periappend
ageal fat stranding and spontaneous resol ution of the proce ss can usually be
observed over time .
Omental infarction has similar sonographic and CT features but the mass is usu
ally larger and doesn't show a hyperdense rim on CT scans . Sometimes it is
impossible to differentiate between epiploic appendagitis and omental infarction.

C-0173
Echographic study of gastric emptying dynamics in patients with duodenal
ulcer during treatment
N. Mikhailova, S. Pimanov; VitebsklBY

Purpose: The aim of this study was to investigate gastric emptying disorders in
patients with duodenal ulcer during treatment.
Patients and Methods: 58 patients with duodenal ulcer and 46 healthy subjects
were examined. Ultrasonic method of gastric emptying examination was used .
Results: It was determined that at the onset of acute period of duodenal ulcer
there was a transient spasm of var ious portions of duodenum, wh ich resulted in
irregular and delayed emptying of the stomach contents. T 'I2was 16.7+8.8 min ,
while in the healthy people it made up 14.8+2.7 min (p > 0.1) . After the acute
period and repair of ulcer , gastric emptying turned out to be faster. So, in the
phase of red scar T1I2was 11.9+5.4 min, which is typical for patients with duode
nal ulcer. In the remission period fast emptying still persisted.
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Conclusion: according to ultrasonic data at the onset of the acute period gastric
emptying in patients suffering from duodenal ulcer is of an irregular, delayed char
acter. In ulcer repair emptying becomes accelerated.

C-0174
Small bowel enteroclysis
A.A.~; AlbertonlZA

Purpose: Another way of small bowel imaging is presented . Imaging involves
"see-through" technique, whereby low density barium solut ion (Entero vu) is ad
ministered orally.
In the past we had two options for visualizing the small bowel: Follow-through
study with standard barium and enteroclysis via naso-gastric tube. Each tech 
nique has its drawbacks: Standard follow through examination: Its inability to al
low proper visualization of overlapping small bowel mucosa. Enteroclysis with
tube: Is invasive and is not well tolerated by patients .
Materials and Method: Patient fasts since previous night. Contrast is orally
administered.Contrast materiai consists of a mixture of low density barium that
also contains methylcellulose, other gums and suspending agents. Prone films
are taken 15-20 minute interval. Spot compression views of terminal ileum and
caecum are taken. Normal transit time is 60-70 minutes. Delayed transit time with
active pathology cases. Contraindications: Intestinal perforation, barium hyper
sensitivity.
Advantages: "See-through" technique offers visualization of overlapping mucosal
folds. Procedure is less invasive. No passing of a nasogastric tube. Fewer cases
of constipation. (less dense barium) . Ease of use to patient: oral contrast admin
istration . Contrast material is CT compatible . CT scan of transition zone is possi
ble directly after complet ion of examination . Disadvantages: Gastric views are
not diagnostic. Intestinal obstruction causes dilution of contrast.
Conclusion: Availability of contrast with "see-through" capabilities has the po
tential to bring about a change in the way we diagnose small bowel disease .
Existence of non-invas ive examination can provide us with greater latitude in
making diagnostic decisions of the small bowel.

C-0175
Neoplasms of the small intestine: In vivo and In vitro radiological evaluation
D.~',1. Katsaounos', D. Baltas' , E. Perouli' , N. Gourtsoyiannis":
'Athens/GR, 2Iraklion/GR

During the last 12 years a final diagnosis of primary neoplasm of the small intes
tine was set in 31 cases (13 benign and 18 malignant).
In 28/31 cases surgical treatment followed and in 6/28 cases we were able to
perform in vitro radiological examination of the surgical specimen of the neo
plasm, after intraluminal injection of contrast material.
The final diagnosis of the previous 6 cases was: 2 carcinoids,1 adenocarcino
ma,1 leiomyoma ,l lipoma and 1 mesothelioma.
Compar ison of the radiological findings of the preoperative enteroclysis to those
obtained by in vitro radiological examination was made, followed by further corre
lation to the gross pathological pattern of the specimen .
Disadvantages and defects in enteroclysis techniques were retrospectively rec
ognized , in addition to difficulties on enteroclysis findings interpretation.
Technical improvements after all are suggested towards increasing the overall
enteroclysis diagnostic yield in approaching small intestinal neoplasm.

GITract

Mesentery

C-0176 <ltD
Is MRI effective in demonstrating normal and abnormal mesenteries?
I. Irilw, P. Prassopoulos , N. Papanikolaou , M. Daskalogiannaki, K. Pagonidis ,
N. Gourtsoyiannis; IrakJionlGR

Purpose: To present MR imaging findings of normal mesentery and related pa
thology and to compare various sequences regarding their effect iveness in the
anatomic demonstration of the mesenteries.
Material and Methods: We reviewed 352 consecutive abdominal MRI examina
tions performed over the last two years.Anatomic demonstration of the rnesentor
ies was subjectively assessed using a 5-point grading scale on pre-and
postcontrast T1-weighted images, postcontrast T1-weighted images with fat sat
uration, T2-weighted, HASTE and true-F isp images. Abnormal imaging findings
were recorded and related with final diagnosis and relevant imaging and labora
tory data.
ReSUlts: Mesenteric abnormalities were identified in 48 patients. True-Fisp se
quence provided the best anatomic demonstration, delineating mesenteric vas
culature even atthe level of vasa recta when a 512 matrix was used.The spectrum
of detected abnormalities included fibrofatty proliferation, mesenteric hypervas
cularity and lymphadenopathy in Crohn's disease (n=29) , fatty mass with inflam
matory component and halo surrounding vessels and nodes in mesenteric
panniculitis (n=10), fibrotic strands interspersed with mesenteric fat in retractile
mesenteritis (n=2), soft-tissue mass in mesenteric fibromatosis (n=1) and in nod
al metastasis from carcino id tumor (n=1), mesenteric thickening in peritoneal
tuberculosis (n=1) and in seeded pancreatic carcinoma (n=1), inflammatory infil
tration in pancreatitis (n=l), haziness and high T2 signal intensity related to me
senteric edema in cirrhos is (n=1), and convergence of mesenteric faVvessels in
ileocolic intussusception (n=1).
Conclusion: MRI can provide excellent anatomic demonstration of the mesenter
ies especially on True-Fisp images . Familiarity with MRI signs of mesenteric ab
normalities is important when interpreting abdominal MRI examinations.

C-0177 <ltD
Diagnostic Imaging in small bowel volvulus
F. Lassandro , M. Scaglione , N. Gagliard i, A. Pinto, S. Romano, L. Romano ;
Naples/IT

Purpose: To determine the diagnostic accuracy of helical CT compared to that of
plain abdominal film and of abdominal sonography in patients with clinically sus
pected small bowel volvulus.
Material and Methods: We retrospectively reviewed clinical and radiological
records from eigthy-nine patients (47 women and 42 men, age range: 38-92 years
old) with surgically proven small bowel volvulus, who had been submitted to plain
film , sonography and CT of the abdomen . CT was performed with a helical unit
(thickness : 4 mm, reconstruction interval: 4 mm, pitch: 1.5), after intravenous
contrast agent (120 ml) administration (3 mils , 55s acquisition delay from bolus
starting) and using a power injector.
Results: Plain abdominal film suggested the diagnosis of volvulus in 62% of
patients .The follOWing findings were recorded : air-fluid levels (73"10). bowel loops
dilatation (74%), site of obstruction (42%). Abdominal sonography demonstrat
ed: bowel loops dilatation (48 "10) , extraluminal fluid (48%), peristalsis alteration
(27%), bowel wall thickening (27 "10) . At CT, diagnosis of small bowel volvulus was
made in 91% and the most frequently observed findings were: bowel loops dila
tation (96"10), bowel walls thickening (79%), the "beak sign" (70%), mesenteric
alterations (67%), extraluminal fluid (54%), the ·whirl sign" (14%).
Conclusions: Air-fluid levels and bowel loops dilatation were the radiologica l
findings more frequently observed in our series.
CT significantly better performed compared to plain abdominal film assessment,
by providing the diagnosis in 91% of the patients.
We suggest that patients referred with clinically suspected small bowel volvulus
should directly undergo CT.
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C-0178
Tors ion of abdominal organs: CT diagnosis
G.~' , A. Blachar' , R. Zissin '', M. Hertz' : 'Zntin/ll: 2Tel Avi v/IL ,
3Klar Saba/IL, 4Ramat GanilL

Purpose: In this exhibit we present the CT findings indicat ing torsion of various
abdominal organs including the small bowel, spleen and ovary, confirmed by sur
gical and pathological findings.
Methods and Materials: The medical records and CT stud ies of patients diag
nosed over a 3-year period with torsion of abdominal organs proven at surgery
were reviewed. Scans were collected from three teaching institutions both pro
spect ively and retrospect ively.
Results: Torsion or volvulus affected several abdominal organs including the small
bowel, the spleen and the ovary. Clinically patients presented with severe acute
abdominal pain and peritoneal signs. These conditions constituted a surgical
emergency, since they result in ischemia if not treated promptly. The diagnosis
was made preopoeratively on CT in all cases.
Conclusions: Torsion of an abdominal organ is often not suspected clinically
prior to imaging evaluation. This diagnosis can however be made by imaging as
the CT features of this condition are virtually pathogno monic. The CT findings
reported here may allow an accurate diagnosis of a torsioned abdominal organ .
Awareness of the CT findings is essent ial for a correct and prompt diagnos is in
order to allow urgent surgical intervention to prevent gangrene of the torsioned
organ.

C-0179
Sonographlc findings of mesenteric panniculitis: Correlation with CT and
literature review
N.~, V. Garriga , M. Mart inez , M. Cuadrado, S. Carb6 , M. Zarcero ;
Grano/lers/ES

Introduction: Mesenteric panniculitis (MP) is a relatively rare disease and sono
graphic and doppler findings have been infrequently reported . In this study we
evaluate the sonograph ic findings of MP and its correlation with CT features and
we also determ ine the role of US in diagnosing MP.
Material and Methods: We reviewed the clinical data , CT findings and US and
Doppler results of 24 cases diagnosed as MP.We also reviewed the US features
of MP previously described in the literature.
Results: The US findings had a good correlation with CT find ings in 23 of 24
patients (96%) Abdominal US showed an hyperechogenic, well marginated fatty
mass (pseudocapsule CT sign) in the root of mesentery, displacing the bowel
loops. We found a clear interfase between MP and normal intraabdominal fat.
Color Doppler US visualized the non deviated mesenteric vessels within the mass.
The presence of MP improved the transm ission of US and allowed us a good
visualization of the retroperitoneal vessels .The fatty halo sign described with CT
hasn't been demonstrated.
Conclusions: US is useful as a diagnostic method of MP. It has demonstrated
some characteri stic features that correlate well with CT and allow us to make an
initial diagnosis.

C-0180
Mesenteric or omental cysts
S. Castillo Caro, B. Vargas Serrano, S. Navarro Herrero, F. Medina Molina,
A. Iglesias L6pez; Seville/ES

Purpose: The term "mesenteric or omental cysts " is descriptive of five different
histologic subtipes (lymphangioma, enteric duplication, enteric and mesothelial
cysts and nonpancreatic pseudocyst) that have diverse radiologic appearances
and frequently can be diagnosed on the basis of imaging findings .
Material and Methods: A retrospect ive review of the patholog ic, radiologic and
clinica l data from 15 cases of cyst ic masses of the mesentery and omentum in
the archives of our deparment is the basis for this study.These were accessioned
during 2000 -2002. (3 lymphangiomas, 1 enteric dupl ication cyst , 9 enteric/mes
othel ial cysts and 2 nonpancreatic pseudocyst).
Results: There were 10 female and 5 male patients. Dominant clinica l findings
were abdominal distention and pain . Ultrasound (US) was performed in 8 cases ,
abdominal radiography in 10 cases and computed tomography (CT) in all cases .
In CT and US studies performed, a large, thin-w alled and multiloculated cystic
mass was demonstrated in lymphangiomas; small , thick-walled and unilocular
with predominantly serous contents was demonstrated in enteric duplication ,
enteric and mesothelial cysts. Nonpancreatic pseudocysts are thought to be the
sequelae of mesenteric or omental hematomas or abscesses that did not resorb.
They are thick walled , septated and contain hemorrhagic or purulent debris .

Conclusion: After it is determined that a cystic abdominal mass does not arise
from a solid abdominal organ but from the mesentery or omentum , the differential
diagnos is includes a primary mesente ric or omental cyst.
It is also important to remember that some malignant neoplams can occasionally
have massive cystic change and appear to be cystic at imaging.

C-0181
The lesser sac masses
Y. Kim' , W. Jeong ' , H. Rhim' , B. Koh2, O. Cho' ; 'Kuri/KR, 2Seoul/KR

Purpose: The lesser sac is located directly anter ior to the pancreas and immedi
ately poster ior to the body of the stomach and duodenal bulb.The lesser sac is a
fatty space and collapsed in normal state , but the lesser sac is potentially a very
large space in patholog ic conditions . The purpose of this study is to recogn ize
pathological processes affecting the lesser sac and to differentiate various dis
eases where they originate.
Materiats and Methods: We retrospectively reviewed pathologically proven lesser
sac occupying masses on spiral CT scan .
Results: The spiral CT findings of various pathologically proven masses in that
space were as follows: hepatic origin (exophytic growing of hepatocellular carc i
noma, biliary cystadenocarcinoma, leiomyosarcoma), pancreatic origin (muci
nous cyst ic neoplasm, pancreatic pseudocyst, solid and papillary epithe lial
neoplasm), stomach origin (exophytic growing of stomach cancer, leiomyom a of
stomach), and lesser sac origin (loculated ascites, bronchogenic cyst, lymphangi
oma, lymph nodes).
Conclusion: A large mass occupied the lesser sac space , we were very con
fused as to the origin of mass. However, we will differentiate the origin of various
masses in that space according to CT findings of displacement of adjacent or
gans and vascular branches .

C-0182
CT of tumors and tumor-like conditions of peritoneum, omentum and
mesentery containing fat
A. Moreno, S. Casals, Z. Stanek, A. Collado, J. Gomez, L. Aoig, J. Bart rina;
Matar6/ES

Purpose: To to review the spectrum of mesenteric, omenlal or peritoneal lesions
that may conta in fat.
Materials and Methods: We have retrospect ively revised the clinical histor ies
and radiologic material of patients with tumors and pseudotumors of peritoneum ,
omentum and mesentery with contents of fat diagnosed in our hospital betwen
April 1998 and June 2002.
Results: We have divided these conditions into three groups:
1. Benign fumors:
- Lymphangioma: it is a multi loculated cyst with attenuation values ranging from

water to fat.
- Teratoma: It is a veil-demarcated mass with water and fat-density and calcifi

cations.
• Lipoma: it is a well-delineated, homogeneous lesion, with fat-dens ity. Main

differential diagnosis is Iipoblastoma and myelolipoma.
2. Malignant tumors:

- Liposarcoma : The mesentery is an uncommon location for liposarcoma . li
posarcoma can show values of attenuation ranging from fat to muscle.

3. Pseudo tumoral conditions :
Mesenteric panniculitis : it appears as a well-defined mass of heterogeneou s
fatty tissue. We can see a pseudo-capsul e surrounding the mass and the "fat
ring sign".
Lypodistrophy :
Fibrofatly prolifera tion of the mesentery in Crohn 's disea se.
Foreign-body granulomatous reaction .

Conclusion: Tumors of peritoneum , omentum and mesentery are uncommo n.
There are, also, pseudotumorallesions that may simulate neoplasms. The find
ing of attenuation values in the range of fat can help the radiologist to make a
more accurate differential diagno sis.

C-0183
Clinical presentation and imaging findings In omental infarction and
epiploic appendagitis
O. Catalano', A. Nunziata', F. Altel', A. Siani': ' Pozzuoli/ IT,2Ercolano/IT

Purpose: To offer a systematic analysis of clinical features and sonographic and
CT findings in peritoneal steatonecrosis.
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Material and Methods: January 1997-0ecember 2001 we have identified 9 pa
tients with omental infarction (6 M and 3 F,mean 55 years, dealing with ascend
ing colon in 7 cases, transverse colon in 1, and descending colon in 1) and 16
with epiploic appendagitis (12 M and 4 F,mean 43 years, relating to descending
colon in 13 cases, transverse colon in 1, and ascending colon in 2). These sub
jects were imaged because of suspected urinary colic (n=8), diverticulitis (n=2),
adnexal disease (n=2), appendicitis (n=2), cecal neoplasm (n=l), biliary colic
(n=l), pain of uncertain significance (n=7). The 23 symptomatic patients showed:
acute pain (n=22), pain increasing during palpation (n=20), localized pain (n=18),
palpable mass (n=ll), leukocytosis (n=6), mild fever (n=2). In two cases the st
eatonecrosis was identified incidentally.
Results: Omental infarction appears as an area of increased fat density antero
internally to the colon. It is inhomogeneous and ill-defined, with internal bands.
Epiploic appendicitis is recognizable as an oblong image, echoiclhypodense, with
a peripheral rime. The fat around is dense and poorly compressible and the im
age is usually located antero-externally to the colon, sometimes adherent to the
abdominal wall. The peritoneal fascia may be thickened.
Conclusion: Peritoneal steatonecroses are more frequent than apparent and
should be considered in every case of acute, circumscribed abdominal pain. These
diseases are poorly known by clinicians but should be recognised by radiolo
gists, to avoid unnecessary surgery.

C-0184
Reactive lymphadenopathy in the mesenteric pedicle of the free jejunal flap
S. Yamamoto, T. Ueda; ChibalJP

Purpose: To evaluate the lymph nodes in the mesenteric pedicle which circum
ferences the jejunal tube of the free jejunal flap.
Materials and Methods: CT findings of lymph nodes in 15 cases, that had laryn
gectomy reconstructed with free jejunal flap, carried out from March 1996 to Oc
tober 1999, were retrospectively evaluated. Needle biopsy of the lymph nodes
over 10 mm in diameter was performed in 3 cases. Pathological findings of them
were also evaluated. The follow-up periods are from 2 to 31 months. The CT
study was performed with contrast material. Three radiologists read these CT
and measured the size of lymph nodes in the mesenteric fat of the free jejunal
flap.
Results: Lymph nodes were observed in 10 cases within 15 cases on CT. The
size ranged from 3 x 3 mm to 15 x 7 mm in diameters. Their size gradually in
creased in 3 cases. There was a significant difference in size within 1 year and
after 1 year postoperatively, which was evaluated with t test (P < 0.01). Patholog
ical diagnosis of these biopsies was reactive lymphadenopathies.
Conclusion: Reactive lymphadenopathies, mimicking metastasis, are frequently
observed in the mesenteric pedicle of the free jejunum flap. We postulated that
this reaction is due to environmental changes. The jejunum in the flap is more
stimulated from undigested foods such hot chili than the jejunum in the abdomen.

GITract

Miscellaneous

C-0185
A pictorial review of computed tomography ICT) features in abdominal
tuberculosis (TB)
M.C. Uthappa; Northolt/UK

Purpose: Timely diagnosis of tuberculosis is paramount as it is curable. There is
growing concern with increase in the number of cases worldwide and particularly
in the developed countries in immuno-compromised patients. There is a wide
spectrum of clinical manifestations in tuberculosis. Abdominal TB poses a partic
ular challenge as its presentation may be acute or chronic. Whilst Ultrasound is
very helpful in the investigation framework, CT is more sensitive and specific in
the evaluation of abdominal pathology. With the advent of spiral CT and Multislice
scanners with better software it is possible to assess the abdomen and pelvis
including the bowel more accurately. We would like to present a variety of cases
to help radiologists familiarise with these CT findings in abdominal TB.
Materials and Method: CT scans with oral and intravenous contrast were per
formed for a variety of clinical indications. The images were carefully evaluated
on the workstation and the findings noted. The CT features were analyzed with
the available clinical history, laboratory findings and in some cases operative
findings. Tissue diagnosis was obtained in the respective cases.
Results: cases to be presented in the poster are:

GastricTB
Small bowel TB (with and without associated obstruction)
Ileo-cecal TB
Large bowel TB
Liver, Spleen, Adrenal and Renal TB
Lymphadenopathy and mesenteric TB
PelvicTB
Vertebral and Para vertebral TB
Soft tissue TB and its complications

Conclusion: We hope that the above case mix will educate and familiarise radi
ological trainees and radiologists in their future evaluation of abdominal tubercu
losis.

C-0186
Positron emission tomography with '°F-FOG application to evaluate
efficiency of intra-arterial oily chemoembolization in patients with
unresectable pancreatic cancer
V.E. Savello, L.A. Tyutin, O.V. Ryjkova, M.S. Tlostanova, NA Kostenikov,
A.V. Pavlovsky; St. Petersburg/RU

Purpose: To assess positron emission tomography (PET) with 'OF-FOGdiagnos
tic value for evaluation of efficiency of intra-arterial oily chemoembolization in
patients with unresectable pancreatic cancer.
Materials and Methods: We examined 11 patients (4 female, 7 male, aged 52 to
63 years) with histologically proven pancreatic adenocarcinoma (T3-4, NO-2,MO).
PET with 'OF-FOGwas carried out twice before and after 2 courses of the treat
ment. PET-scans (Ecat Exact 47) were performed 90 min after intravenous injec
tion of 370 MBq 'OF-FOG in "Whole body" mode. Ratio between tumor and liver
tissue uptake (TIL ratio) was calculated. In order to evaluate therapeutic response
all patients were divided in two groups. The patients with benign prognosis (sur
vival time> 9 months after start of treatment, absence of regional andlor distant
metastases) were included in the first group. The patients with poor prognosis
(survival time < 9 months after start of treatment, regional andlor distant metas
tases manifestation) were included in the second group.
Results: We observed TIL ratio decrease (from 7.4 ± 1.64 to 3.8 ± 1.06) in pa
tients of the first group after 2 course of chemoembolization. Whereas TIL ratio
has become higher (from 4.4 ± 0.46 to 6.3 ± 1.4) in patients of the second group.
Conclusion: PET with 'OF-FOG is shown to be feasible method for early predic
tion of intra-arterial oily chemoembolization efficiency in patients with unresecta
ble pancreatic cancer.
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C-0187
Relation between the mesenteric blood flow and disease activity in
ulcerative colitis
C.~,R. Badea,O. Pascu;Cluj-NapocaiRO

Purpose: Todemonstrate that Doppler ultrasound parameters in inferior mesenter
ic artery corelates with the activity of ulcerative colitis (UC) and if Doppler ultra
sound could be used in treatment monitoring.
Material and Methods: Inferior mesenteric artery flow: mean veloc ity (V mean).
resistance index (RI) and pulsatility index (PI) were measured in 15 patients with
active UC before and after treatment and in 15 healthy subjects. The disease
activity was according to clinical (Truelove and Witts) , laboratory (CRP) and en
doscopic activity parameters.
Results: The V mean was found to be increased statistically significantly
(p < 0.005) in active disease compare with healthy subjects. The RI and PI was
significantly lower (p < 0,001, respectively p < 0,005) in active disease compared
with martor. After treatment V mean values decreased significantly and RI, PI
values increased significantly (p < 0,005).
Conclusions: f . Doppler flow parameters in IMA corelated strongly with disease
activity. 2, Doppler ultrasound could be used for monitoring the treatment effi
ciency

C-0188
Intra-abdominal desmoplastic small round cell tumor (OSRCT): Imaging
findings with histopathologic correlation In five patients
H.-K , Willlg, J.-D. Chen , C.-M. Tiu , Y.-H. Chou , C,-Y. Chang ; TaipeifrW

Purpose: Desmoplastic small round cell tumor (DSRCT) is recognized as a rare ,
poorly differentiated mal ignancy of young male . We describe the imaging find
ings of intra -abdominal DSRCT with histopathologic correlation.
Materials and Methods: Five patients with histopathologically-proved intra-ab
dominal DSRCT were treated in our hosp ital between 1995 and 2002 . Imaging
studies (including radiography, CT scan , and ultrasonography) and histopatho
logic findings of these patients were reviewed,
Results: CT and ultrasonography demonstrate large abdominal masses with pri
marily peritoneal involvement. Tumor necrosis and lymphadenopathy are found
in all pat ients (5/5) . Punctate calcification within the tumor is found in three pa
tients (3/5) . Mesenteric varices are found in three patients (3/5) . Peritoneal seed
ing , ascites, hydronephrosis, biliary obstruction , liver metastasis, and lung
metastasis are other associated findings .
ConClusion: Intra -abdominal DSRCT typically appears as a bulky abdominal
mass without obvious organ of origin , always associated with tumor necrosis and
lymphadenopathy. In our experience, intra-tumoral punctate calcification is an
other radiographic feature that belongs to this tumor. Although the radiographic
manifestations of intra-abdominal DSRCT are often nonspecific , the consequences
of its mass effects (mesenteric varices and hydronephrosis) and the modes of
dissemination (peritoneal seeding, ascites, and liver metastasis) indicate its pri
mary peritoneal serosal origin.

C-0189
Ingested foreign body in the bowel: CT diagnosis
T.~. S. Apter, G. Gayer. M. Shabtai , R, Zissin , M. Hertz; Tel
Hashomer/IL

Purpose: The aim of this study was to present CT findings in patients with unu
sual ingested materials in the small and large bowel.
Materials and Methods: The CT studies of eight patients with unusual ingested
materials in the bowel were evaluated with special attention to findings both with
in and outs ide the bowel.
Results: The study included eight patients (three men and five women) with an
age range of 63-81 years seen over a period of seven years . Main complaints
were abdominal pain and vomiting. Two kinds of foreign bodies were detected:
sharp (n=5) and smooth (n=3). The sharp foreign bodies included 4 animal bones
(chicken and fish) and 1 plast ic bag clamp .These were intramural (n=3) or extra
mural caus ing perfo ration with extralum inal air (n=2) .Smooth foreign bod ies con
sisted of und igested whole fruits (dry apricots, sections of mandarins and an
olive) , These were situated intraluminally and caused obstruction. A thickened
bowel wall and fatty infiltration were seen in all but one patient. Dilated small
bowel loops were found in five patients. The fore ign body was identified on CT
prior to surgery in six of eight patients. No patient had undergone previous ab
dominal surgery.
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Conclusion: With the increased use of CT in the evaluation of patients with non
specific abdominal pain it is important to recognize the CT appearance of ingest
ed fore ign bodies, as this diagnosis is often not suspected clinically.

C-0190
Comparison among single shot radial TSE and 3D multislice TSE magnetic
resonance cholangiopancreatography (MRCP) sequences in the evaluation
of the biliary and pancreatic duct systems
M.A. .QQyQ, G. Cester, F. Stacul , M. Ukmar, R. Pozzi-Mucelli; Trieste/IT

Purpose: To compare single shot radial TSE and 3D mult islice TSE MRCP se
quences with different slice thickness in normal and abnormal biliary and pan
creatic duct systems evaluation.
Methods and Materials: 38 consecutive patients, both with normal biliary ducts
(n= 8) and with different bile duct pathologies (n = 30) underwent MRCP by using
a 1.5 T superconductive magnet. One single shot radial TSE and two 3D multi
slice TSE sequences with different slice thicknesses (3 mm and 1.6 mm respec
tively) were performed in each patient. Images were analysed by three radiologists
independently with regards to: image quality (non-diagnostic = 0, poor = 1, fair =
2, good = 3, excellent = 4), ducts conspicuity (not-visible = 0, poor = 1, good = 2,
excellent = 3), diagnostic confidence (possible presence of dilatations, stones
and stenoses) , signal intensity ratio and contrast-to-noise ratio.
Results: The single shot radial TSE sequence provided beller image qual ity,
higher ducts conspicuity and higher diagnostic confidence in comparison to both
1.6 mm and 3 mm thickness 3D multislice TSE sequences. Moreover the signal
intensity ratio and the contrast-to-noise ratio were higher when the single shot
sequence was used.
Conclusion: The single shot sequence is to be preferred to the 3D multislice
sequences. 3D mult islice sequences can be added only in doubtful cases.

C-0191
Inguinal lymph node involvement in anal canal cancer
N. Raffello, M. Santarelli , EM . Drudi , A.M. Ascolese, M. Carcaterra, C. Caruso,
S. Monello, E Solda, R. Mau rizi Enrici; Rome/IT

Purpose: Chemoradiation is the elective regimen for anal canal carcinoma.The
groin is involved in 15-40% of patients, thus an accurate diagnosis is mandatory,
Excisional node biopsy is difficult to propose because the primary is not surg ical
ly treated. Comparing results of CT, MRI , US and CD, we try to dete ct metastas
es in inguinal lymph node .
Materials and Methods: From 1996 to 2000, 29 patients affected by anal canal
cancer underwent clinical, CT, MRI, US and CD examination to assess ingu inal
lymph node involvement. Clinical stage was Tl-T2 in 65.5% (19/29) , T3 in 27 .5%
(8/29) andT4 in 7% (2/29). Inguinal involvement rate was 15.7% (3/19) forT1-T2
tumors and 50% (5/10) forT3-T4 tumors.The inguinal area was not irradiated In
T1-T2 NO (16/19) cases; while the remainder were always irradiated. The min i
mum follow-up was 48 months . During this period, inguinal nodes were investi
gated by MRI and more often by US and CD with contrast.
Results: MRI and US and CD both correctiy identified 8 node-positive patients.
MRI and US confirm diagnosis for 16 negative node patients during follow -up.
The 8 positive node patients become negative at the end of treatment.
Conclusion: US,CD and MRI are the most accepted imaging modalities to indi
viduate inguinal metastases. Dimension and shape of positive lymph nodes were
well documented by MRI , while vascular changes can be better detected by US
and CD.The use of MRllymphalic contrast could be a prom ising future approach
to evaluate ingu inal involvement.

C-0192
Violent crime presenting to an inner city London hospital: A pictorial review
R.R. Misra , M.C. Uthappa, D. Baker. J. Shah , E. Holmes, P. Shorvon;
London/UK

Introduction: The British Crime Survey (BCS) 2001/2002. estimates that there
were 2,891 ,000 violent incidents exper ienced by adults in England and Wales ,
and that this has increased by two percent as compared to 2000 . Howeve r longer
term trends in violence overall cont inue to show significant declines - a 17%
decline in BCS violence since 1999 , a 22% decline since 1997 and a 33% de
cline since 1995.
There is considerable geographic variation in the regional rates for violence, with
London and the South East having the highest crime rates (800-900 per 10,000
adults) as compared to the North East of England (386). In addition, violence
crime rates vary widely within each region , with the Metropolitan Police area



having 305 violent crimes per 10,000 population, compared to the East of Eng
land Region (91).
Common assault (6%), wounding (23%) and robbery (13%) account for 98% of
all types of violent crime. In 50% of violent incidents, there is no injury, with around
two-thirds of robberies and common assaults resulting in no injury. However this
leaves a significant number at risk of injury. Furthermore BCS crime reporting
indicates that 39% of victims of wounding and 19% of robbery victims attend an
Accident and Emergency department; with 4% of victims of wounding and 5% of
robbery victims requiring a hospital stay.
Purpose: It is with these facts in mind that we would like to present a pictorial
review of the types of violent injury that have presented to the radiology depart
ment over the last 12 months.

C-0193
Detection of peritoneal adhesion using an ultrasound examination for the
validation of an innovative intraperitoneal mesh
C. Aube', F. Gausserand-, O. Furster", G. Gervesy", M. De Billy', V. Saulnier',
F. Rabatel', C. Radler"; 'Angers/FR, 2Reims/FR, 3St. Etienne/FR,4Roanne/FR,
5Besanr;;on/FR,6La Roche surYon/FR, 'Lyon/FR, 'Cre/eil/FR

Purpose: The aim of this multicenter study was: a) to evaluate the efficiency of a
specific ultrasound examination to detect post-operative bowel adhesion b) to
evaluate the adhesion risk associated with the intraperitoneal use of Parietex®
Composite mesh (polyester mesh covered on the visceral side by an hydrophilic
resorbable film).
Material and Method: 80 patients (36 males, 44 females, with an average age of
58.2 years [30-80 years]) were included in this study carried out in 8 centers. The
main inclusion criterion was the surgical treatment of incisional and umbilical
hernias using an intraperitoneal mesh. The results of a preoperative ultrasound
examination were compared to macroscopical preoperative exploration. In addi
tion, for 72 patients, a postoperative ultrasound examination was repeated at 2
and 12 months.
Results: a) the ultrasound exam findings for peritoneal adhesion detection were:
sensitivity =77%, specificity = 74%; Positive Predictive Value =65%; Negative
Predictive Value = 84%; accuracy = 75%. b) Post-operative adhesions after 1
year were detected in 14% of patients.
Conclusion: a) although these patients had undergone repeated surgery and
exhibited high BMI (mean =28), the ultrasound exam shows a correct accuracy
rate and guarantees, when negative, no adhesion in 84% of cases. b) the use of
a hydrophilic composite mesh induces a low adhesion rate (14%).

C-0194
The role of radiological studies in the surgery of morbid obesity
A. Lavryk, Y. Razdobudko, N. Nezhinetz, A. Tyvonchuk, G. Lavryk,
E. Furmanenko ,V. Sayenko; KieV/VA

Purpose: The authors investigated radiological findings after bariatric procedures
with oral contrast medium and gammascintigraphy.
Material and Method: 217 patiens underwent bariatric surgery: 140 gastric band
ing (GB), 64 - jejunoileobypass (JIB), 8 - Roux-en-Y gastric bypass (RYGBP), 2
- biliopancreatic diversion Scopinaro (BPD), 3 biliopancreatic diversion duodenal
switch (BPD OS). An upper gastrointestinal radiological examination with water
soluble contrast medium was performed before and after operation. Scintigraphy
of the stomach was performed after 3,6 and 12 month after operation with marked
liquid and solid food (1131nor 99Tc).
Results: Detected through the radiological examination were early and late com
plications after bariatric procedures: pouch dilatation (2), slippage syndrome (2),
staple line disruption (1), rupture of the band (1), bypass-enteritis and reflux into
the bypassed bowel (2), disconnection of the tube after Lap Band (1). Radiolog
ical studies including gastrointestinal transit with oral contrast medium and scin
tigraphy of liquid and solid food determine motility and emptying of the esophagus,
stomach and small bowel after bariatric operations.
Conclusion: Radiological study after bariatric procedures is very important, since
it detected postoperative complications and determined motility disorders of up
per Gl tract.

C-0195
Comprehensive imaging of portal venous blood disturbance
R. Stern Padovan, M. Lusic, G. Pavlisa, M. Batinica, K. Potocki; Zagreb/HR

Purpose: Visualization of liver vascular anatomy, venous varices and collateral
circulation. Using thin-section CT combined with postprocessing of imaging data
by means of three-dimensional volume rendering (3D VR) and maximum intensi-

ty projection (MIP) reconstruction techniques improves visualization of courses
and anatomic relationships of venous varices and collateral circulation.
Methods And Materials: MSCT (lightSpeed Ultra 8 Slices, GE) liver imaging of
severe portal hypertension was performed after CDUS evaluation. Following pa
rameters were used during the hepatic arterial and portal phase: 1.5 ml/kg con
trast material and image data reconstructed at 2.5 mm with 50% overlap of
reformatted images. Exact timing for each phase varied in relation to patient's
cardiovascular status: arterial phase 18s - 30s and portal phase 50s - 70s.lmag
es where transferred to a GE Advantage Workstation Ultra v4.0 and used for MIP
and 3D VR reconstruction techniques.
Results: Using MIP and 3D VR reconstruction in addition to axial images im
proved visualization of vascular anatomy and its relations to abdominal viscera in
the majority of patients. In some cases 3D VR images were less helpful in surgi
cal planning because of lower venous contrast concentration caused by slow
blood flow in huge vein pool of dilated tortuous veins and poor cardiovascular
status of the patient.
Conclusion: MSCT is a method of choice in visualization of venous varices and
collateral venous circulation in portal hypertension. This information is valuable
for surgical planning and treatment of patients. 3D MSCT angiography allows
improved temporal and spatial resolution and longer anatomic coverage without
sacrificing spatial resolution.

C-0196
Predictive value of four "physical" signs in the sonographic (US) evaluation
of acute abdominal pain
O. Catalano', A. Nunziata', B. Cusati', A. Siani'; 1Pozzuoli/IT, 2Naples/IT

Purpose: To evaluate the predictivity of four US findings detectable in patients
with acute abdomen by using the probe "physically".
Material and Methods: January-June 2001, 312 patients with non-traumatic
abdominal pain were submitted to high-frequency, graded-compression US.
Among these series, 121 subjects had a final diagnosis (Group 1) while the re
maining 191 were discharged as negative (Group 2). We prospectively evaluated
the presence, location and intensity of four signs: patient's probe autopositioning,
operator tenderness sensation, patient pain sensation during compression, pa
tient pain sensation during sudden probe raising ("sonographic Blumberg").
Results: The patient was able to place the probe at the site of maximal pain in
95% of cases in Group 1 (in 90% of these at level of the US abnormal findings)
and in 48% in Group 2. Compression tenderness was found in 72% of cases in
Group 1 (correct location in 79%) and in 13% in Group 2. Compression pain was
identified in 88% of patients in Group 1 (correct location in 76%) and in 35% in
Group 2. Pain during probe raise was present in 93% of cases in Group 1 (correct
location in 76%) and in 44% in Group 2.
Conclusion: US evaluation of acute abdomen requires a modified technique,
more correlated with operator and patient sensations. Even in the absence of
abnormalities the presence of these "physical" findings should lead to further
imaging.

C-0197
Evaluation of the visceral fat with 0.3T MRI unit
T. Gomi, T. Kunito, M. Nakajima,T. Kunihiro, M. Nagamoto, S. Azemoto,
H. Terada, Y. Hiramatsu ; Tokyo/JP

Purpose: Visceral fat obesity is a risk factor of cardiovascular and some meta
bolic diseases. To define the type of obesity, area ratio measurement of intra
abdominal fat / subcutaneous fat has been reported using CT scan. Radiation
exposure, however, prevented this method becoming popular especially for chil
dren. We compared the fat-weighted MRI with CT scan to show MRI can replace
CT scan for this purpose.
Method: Fat-weighted MRI and CT scan were performed on 5 normal volunteers.
Fat-weighted MRI is a subtraction of out-of-phase image from in-phase image
obtained simultaneously during one breath hold using a 0.3T MRI unit. The area
ratio of intra-abdominal fat / subcutaneous fat was calculated using fat-weighted
MRI and CT scan independently.
Results: Visceral fat and subcutaneous fat were clearly defined by 0.3T fat-weight
ed MRI without any susceptibility artifact. Although intestine may be of high sig
nal and resemble fat signal on T1-weighted MRI, intestine showed no high signal
on fat-weighted MRI.This enabled automatic measurement of visceral fat area to
exclude intestine of low signal. Fat-weighted MRI and CT scan showed same
values of area ratio of intra-abdominal fat / subcutaneous fat in all five volunteers.
Conclusion: We showed the usefulness of the fat-weighted MRI obtained using
0.3T MRI unit to define the type of obesity.
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C-0198
Multislice CT in the evaluation of patients with suspected gastrointestinal
acute abdomen
F. Zandrino, L. Benzi , A. Aurelio, M. Ferretti , F. Musante; A/essandria//T

Purpose. To asse ss the role of mult islice computed tomography (MSCT) in the
evaluat ion of patients with acute abdomen of suspected gastrointestinal or igin.
Methods and Materials. Sixty-three pat ients with suspected acute gastro intest i·
nal disease (mec hanical obstruction , appendicitis, diverticulitis, perforation ,
ischem ia) underwent surgery. They all presented indeterminate or negative ab
dominal plain X-ray examination and/or ultrasonography. Before surgery, all of
them underwent MSCT, perfo rmed with the following techn ical parameters: slice
thickness 2.5 mm; reconstruction interval 1.25 mm; 120 kV; 300 mAoScans were
acquired 35 and 70 seconds after inject ion of 120 ml of cont rast material (400 mg
iodine/ml) at 3 ml/sec flow rate, followed by 40 ml of sal ine at 3 ml/sec. Axial
images, multiplanar, and maximum intensity projection (MIP) reconstructions were
evaluated by consensus by two abdominal radiologists. MSCT results were com
pared with surgical findings.
Results. In 49/63 (78%) patients MSCT provided the correct diagnosis. In partic
ular, the high resolution scans allowed a deta iled evaluation of bowel wall abnor
malities ; the early scan, comb ined with vascular MIP reconstructions , allowed to
obtain high quality images of arterial and venous vessels , with correct assess
ment of acute mesenteric ischemia in all cases.
Conclusion. MSCT can be considered a valuable diagnostic tool in the manage
ment of patients with acute gastrointest inal condit ions .

C-0199
CT findings of bowel and mesenteric Injury after blunt trauma
A. De Leusse , J.·P. Tasu, A. Aulin , L. Aocher, A. Miquel , M. Biery;
Le Kremlin-BiciHrelFR

Objective: To describe CT signs of intestinal and mesenteric injuries, to deter
mine the sensit ivity of CT for the dete ction of these les ions , to evaluate the effect
of preliminary radiological experience of bowel injuries on this performance.
Materials and Methods: Abdominal CT scans of 16 pat ients with blunt abdomi
nal trauma and surgical diagnosis of bowel or mesenteric injury were retrospec
tively reviewed with knowledge of surg ical results by two radiologists.This second
reading was compared with the initial reading and with surg ical findings. The CT
signs studied were : extraluminal air, extraluminal oral cont rast , intra and retro 
peritoneal fluids , extravasation of vascular contrast agent , mesenteric infiltration,
bowel wall thicken ing .
Results: On 28 surg ically proven bowel or mesenteric injuries, 10 were diag
nosed with the initial reading, 17 with the second reading .The detection of me
senteric lesions increased significantly with the second reading (100% against
22% initially), but not the bowel perforations (66% in both reading). Extraluminal
air was present in 66% of the perforations (Se=66%, Sp=100%), unexplained
free intraperitoneal fluid in 80%, mesenteri c infiltration in 62% (Se=100%, Sp=86%
for mesenteric lesions), bowel wall thickening in 56%. A new sign was observed
in perforations: the small bowel faece s sign (17%).
Conclusion: Although the accuracy of CT in detecting bowel and mesenteric
injuries increases with the experience of the radiologist, the diagnosis remains
difficult in particular in the event of digestive perforation. Laparotomy is neces
sary in presence of the CT signs described in this study especially if clin ical
signs are associated .

C-0200
Adjustable laparoscopic band gastroplasty (ALBG): Radiologic findings In
stoma evaluation and detection of late postoperative complications
M. Dvoyris, Z. Halpern ; Zerifinl/L

Purpose: ALBG is now the most common Bariatric surg ical techn ique in morb id
ly obese patients. Aadiologists are involved in adjustment of the band to de
crease/increase the stoma size . The purpose of ou r research was the
determination of the role of Upper GI series in assessment of late postop erative
complications in ALBG.
Materials and Methods: Delayed postoperative UGI ser ies were performed on
150 patients, following a request by the surgeon to adjust the stoma size. Crite ria
were : pat ient 's ability to eat , weight loss curve and complaints, mostly of dys
phag ia. Out of 150 cases, 76 band adjustments were actually performed to in
crease stoma size , and 24 to decrease it.
Results: The appropriate stoma size ranged from 3 to 8 mm (mean - 5 mrn),
Injection or withdrawal of 0.4 ml. of saline changed the stoma diameter by 0.5 mm.
Normal pouch volume was not larger then 20 mi. Late postoperative complica-

tions were : 1) Acute conce ntr ic pouch dilatation (4) caused by too narrow stoma.
2) Chron ic concentric pouch dilatation (3) - occurred at the presence of a normal
stoma diameter if patients didn't change their nutrit ional habits .3) Eccentric pouch
dilatation (2) - complication following posterior slippage of band . 4) Axial pouch
herniation (8).
Conclusion: Radiographic assessment of ALBG is a modality of choice both in
the man agement of weight loss and in the detection of the various postoperative
complications.

C-0201
Magnetic resonance cholangiography (MRC) In patients before and after
laparoscopic cholecystectomy
Y. Akhmetov; Almaty/KZ

Purpose: The aim of this study was evaluation of the clinical appli cation and
diagnostic value of MAC in patients before and after laparoscopic cholecystecto
my.
Methods and Materials: MAl examinations were performed with 1.5 T (Visart,
Toshiba) superconducting magnet, programmed with 2D FASE and 3D FASE
sequences. We examined 55 patients who have unde rgone laparoscopic chole
cystectomy, 43 with suspected biliary pathol ogy and 12 without signs referable to
the biliary tract. 21 of them were examined before the gallbladder removal to
determin e the bile duct s anatomy.
Results: MAC was successful in all patients. 24 patients had normal MAl-find
ings and required no fur ther intervention. In 31 patients duct al dilatation was
determined . Cho ledocholithiasis was dete cted in 11 of them , ben ign stri ctures of
the bile duct s in 9, iatrogenic transsection - 3, cholangiocarcinoma - 2, panc reat 
ic carc inoma - 2, chron ic pancreatitis - 4. Among the patients examined before
the surgery no abnormal findings or signs of post -operative complications were
noted. The accuracy of the method was 96% and diagnostic endoscopic retro
grade cholangiopancreatography (EACP) was unnecessary in 65% of cases.
Conclusion: We can conclude, that the use of MAC before and alter laparoscop
ic cholecystectomy helps to perform the intervention correctly, and to avoid un
necessary EACP in pat ients after laparoscopic cholecystectomy beca use of high
diagnostic value in depiction of postoperative biliary tree.

C-0202
withdrawn by author

C-0203
Ultrasound findings In covered perforations
P. Aleman Flores, J.M. Santana Montesdeoca, A. Fuentes Pavon , A. Fuentes
Gonzalez, L. Cabrera Perez , M. Travieso Aja ; Las Pa/mas de Gran Canaria/ES

Introduction: Intestinal gas makes ultrasound exploration of the abdomen diffi
cult because it produces an echogenic interference which has a sonographically
characteristic pattern. This situation usually ends up in the patient being evalu
ated by other diagnostic techniques.The identification of this inle rference pattern
could prove useful in the detectio n of ectopic abdominal gas .Therefore we have
searched systematically for this finding in our sonographic explorations.
Purpose: To evaluate the sensitivity of US to detect tiny amounts of pneumoper
itoneum in patients with acute abdomen comparing it with conventional X-ray
exploration.
Method: Prospective study of 70 pat ients with acute abdomen radiographically
diagnosed as pneumoperitoneum that were surgically intervened confirm ing vis
ceral perforation. All these explorations were performed by the same radiologist.
Results: Pneumoperitoneum could be diagnosed in 41.4% of the patients with
conventional X-ray and in 90% of the patients with US. We considered two signs
as specific for pneumoperitoneum: the echogenic shifting band (ESB) and gas
trohepatic recess hyperechogenicity (GAH), the latter described initially by us.
Comparing the sensibilities of both findings with conventional X-ray, we obta ined
stat istical significance only for GAH (p < 0.00 1).
Discussion: Most publish ed works show the superiority of US aga inst conven
tional radiography in the detection of pneumoperitoneum. However, accord ing to
these works, covered perforations cannot be detected by any of these techniques
in 25-35 % of patients. Using GAH this percentage decreases down to 10%.
Conclusions: US presents greater sens ibility than conventional X-ray in the de
tect ion of tiny amounts of free intra-abdominal gas . Its sens itiv ity is 90% consid
ering ESe and/or GAH.



C-0204
Gastrointestinal stromal tumors radiological image in abdomen CT
examinations
U. Grzesiakowska, M. Tacikowska, A. Garbaczewska; Warsaw/PL

Purpose: To separate the radiographic signs specific for gastrointestinal stromal
tumors (GIST) in abdomen CT imaging.
Methods and Materials: The project included 22 patients with histologically proved
GIST on the ground of surgically taken speciments. All patients were qualifield
for chemotherapy. Spiral CT of the abdomen and pelvis was periormed in all
cases. 5 mm slices were used from the level of the diaphragmatic leaves to pubic
symphysis. Intestinal loops were filled with Gastrografin administered orally and
with an intrarectal enema. Non-ionic contrast had been i.v, administered.
Results: In 11/22 cases it was found well limited tumor within the peritoneal
cavity, not adherent to the intestinal walls (there were multiple tumors in ten cases
included). In 4/22 cases some of the tumors were tied to the abdomen wall. The
malignant infiltration of intestines or the stomach was found in 7/22 cases. In
13/22 cases there were found lesions in the liver which accompanied the tumors
in the peritoneal cavity.There was fluid found within the peritoneal cavity in 4/22.
In 3/22 cases the only signs of the illness were focal lesions in the liver.
Conclusions: In the analyzed material:
1. the most frequent GIST signs were singular or multiple, well limited tumors in
the peritoneai cavity, not tied to the intestinal wall; 2. accompanying signs were
the lesions in the liver and the fluid within the peritoneal cavity; 3. in rare cases
the only signs of the illness were the focal lesions in the liver.

C-0205
Value of followed CT in patients with disseminated carcinoid after
radionuclide treatment
J.R. Buscomba', J.B. Cwikla', A. Watkinson', J. Tibballs', M.E. Caplin',
J. Walecki', A.J.W. Hilson'; 'London/UK, 2Warsaw/PL

Purpose: Currently radionuclide therapy in patients with disseminated carcinoid
seems to be promising in management of those patients. Other imaging tech
niques and clinical follow-up are used to assess response to treatment. Purpose
of this study was to assess the value of spiral CT as follow-up study after treat
ment to predict tumour behaviour.
Materials and Methods: There were 19 patients, all with confirmed disseminat
ed carcinoid. 6 patients had MIBG therapy (10 therapies), 8 patients had Octre
otide therapy (20 therapies) and 5 patients had Lanreotide therapy (5 courses).
Mean time of CT assessment of response for MIBG was 7.5months; Octreotide
7.9; Lanreotide 3.9.
Results: After MIBG therapy CT assessed in 8 cases stable disease and in next
2 progression. Clinical follow-up and other imaging techniques finally assessed
progression in 3 cases, stable disease in 2 cases and a single patient with re
gression, which match CT results in 4 patients. Octreotide therapy results based
on CT were as follows: 4 subjects with regression, 11 cases stable disease and
in next 5 cases progression. Clinical follow-up assessed progression in 3 pa
tients, stable disease in another 3 and 2 patients had regression, which match
with CT results in 6 patients. Results of treatment with Lanreotide were assessed
using CT as follows: 3 cases with regression and 2 cases with stable disease.
Clinical and other imaging techniques provide results as follows: 3 patients with
stable disease and 2 with regression, 4 cases match with CT results.
Conclusions: This initial study suggests that standard CT is a very useful tech
nique to assesse response to radionuclide treatments.

C-0206
Helical CTfindings in acute mesenteric ischemia
M. Grande, B. Diaz, J.A. Benito, N. Saturio, A.M. Bermejo, P. Cebrian;
Madrid/ES

Purpose: The objective of our study was to determine the value of helical CT
findings in the diagnose of acute mesenteric ischemia.
Material and Methods: We have made a revision of confirmed cases with acute
mesenteric ischemia in our hospital during last two years in 26 patients. In all of
them an abdominopelvic CT was made with perfusion of 100-125 cc intravenous
contrast. Images were interpreted prospectively by a resident and an experienced
gastrointestinal radiologist.
Results: The most frequent signs on CT in our study were: bowel wall thickening
(considering more than 5 mm) (61%); dilatation of small bowel loops (more than
35 mm of diameter) (42%); free intraperitoneal fluid (31%); mesenteric arterial
occlusion (31%); mesenteric or portal vein thrombosis with engorgement of veins
and mesenteric edema (19%); intramural bowel gas (15%); infarction of other

abdominal organs (11%) and gas filled portal veins (8%). In all patients diagnosis
of mesenteric ischemia was suggested with high probability according to CT
manifestations. 17 cases were surgically demonstrated. In 5 patients an arterio
graphic diagnosis was made. 4 patients died with no possibility of another diag
nostic method.
Conclusions: Acute mesenteric ischemia is a high mortality entity but usually
presents with clinical non-specific manifestations. Helical CT imaging is a highly
sensitive method to diagnose or rule out intestinal ischemia. In our experience
the combination of different CT findings allows a high diagnostic suspicion and
may even be helpful in determinig the primary cause.

C-0207
Foreign abdominal body: Findings in helical CT
R. Bouzas Sierra, S. Gomez, M. Herreros, C. Martinez, C. Zueco; Vigo/ES

Purpose: To evaluate CT usefulness in foreign body abdominal pathology.
Material and Methods: Between January 1996 and July 2002, 64 intestinal per
forations were taken to the operation room in our hospital, 6 secondary to foreign
body. In the same period only 2 foreign bodies underwent surgical resection with
out perforation, These 8 cases were the aim of our study. All were women, mean
age was 70.6 years. CT was periormed in 6.
Results: Surgery demonstrated foreign body in all 8 cases (6 fishbone, 1 chicken
bone, 1 indeterminate foreign body). CT was performed in 6 cases and proved
foreign body in 4.The findings were, alteration of the mesenteric fat, high density
foreign body, ectopic gas, small pneumoperitoneum, free fluid, epiplon mass in
vading the abdominal wall, bowel dilatation. Foreign body was not visualized in
two. The location was left colon, jejunal, ileal, epiplon. All patients are alive, ex
cept one that died after several interventions for post-surgical fistula and sepsis.
Conclusion: CT was useful in the diagnosis of intestinal pathology for foreign
body defining the location of the perforation and/or abscess in all cases. The
identification of a high density foreign body or the invasion of the abdominal mus
cular wall by an epiplon abscess or perforation of mid bowel without wall thicken
ing turned out to be the key for the diagnosis.
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C-020B
Accuracy in automatic large needle breast core biopsy results: Clinical,
imaging findings, and gUiding method biass
V. Einada, R. Salvador. A. Roque, O. Dominguez, A. Duran. X. Martinez;
BarcelonaiES

Purpose: Our goal is the knowledge of correlation between core biopsy and
surgical results of breast lesions, to select the best option, either stereotactic or
ultrasonographic guidance for the sample harvesting and a better comprehen
sion of the final accuracy of the core-biopsy diagnosis depending on the type of
image finding sampled.
Materials and Methods: Among the 2629 consecutive core-biopsies (CB) be
tween 1992 and 2002 only 1151 results could be compared to surgery results
and studied on a SPSS statistics program . Only p < 0.001 was considered. The
lesions were: microcalcifications (MC), nodules, distortions, asymmetric densi
ties and associated MC.
Results: CB results were upgraded on surgery in 42.2% in MC and only 8% in
nodules (11.7% with MC). If we consider all the lesions with MC the agreement
was only 70.5% and lesions without MC 90.7%. Furthermore if the finding had
been a 4 BIRADS the agreement was also be lower than if it had been classified
as a 5 BIRADS lesion. In palpable lesions there was a 90% against a 77% agree
ment in non-palpable lesions . According to the guiding method there was a 91%
agreement in ultrasound (US) versus 76% in stereotaxia (ST).
Conclusion: The type of lesion (MC, nodule, density or distortion). palpable or
not, the gUiding method US or ST, and its BI-RADS category has to be consid
ered in the final evaluation of a CB result.

C-0209
Stereotactic technique for pre-operative marking of non-palpable breast
lesions with patented blue, about 750 cases with numeric technique
C. Chaveron , L. Ceugnart, L. Deschildre, F. Bachelle ; Lille/FR

Purpose: Describe the technique , advantages and problems encountered in fine
needle biopsy of infra-clinical breast lesions with patented blue.
Materials and Methods: Between June 1998 and May 2002, 750 women were
pre-operatively marked with a mixture of patented blue , hydrosoluble contrast
and cortico id (in total 0.2 ml); the mark was made with stereotactic numeric con
trol (Senovision GEMS) We examined all the cases (type of the lesion, situation
of the mark , length of the exam, reasons for failures) and compared the results
with the radiography of surgical specimens and histological results.
Results: The fine needle biopsy (medium time of the exam: 20mn) and ablation
of the lesion was possible in more than 98%.The reasons for failures were: ina
bility to visualize the lesion, deep topography of the lesion in the breast, strong
position of the mark, occurrence of repeated faintness and no localisation of blue
by the surgeon .
Conclusion: The method seems very reliable , fast, cheap, comfortable for the
patient and aesthetic because of periareolar surgical approach .This technique is
also possible at the same time as sentinel lymph node marking.

C-0210
Excision biopsy for impalpable breast lesions: Is Imaging of the sectioned
specimen useful? (work-In-progress)
P. Giannou, A.A. Ghiatas , A. Keramopoullos, G. Economou , D. Baltas, B. Gaki,
K. Pavlaki; Athens/GR

Purpose: To evaluate the usefulness of further imaging of specimens from exci
sional breast biopsies performed for impalpable breast lesions. To introduce a
pathology-radiology system which will allow a) more accurate correlation between
the radiological and pathological findings and b) more accurate assessment of
the size and extent of the lesions .
Materials and Methods: All specimens of excisional breast biopsies performed
after localization are X-rayed the recommended way before being submitted to
pathology. Specimens with a) microcalcifications, b) areas of architectural distor
tion and c) small, palpable but not visible masses are imaged again after cutting
the specimen in 3 mm thick slices. All the slices are arranged on a plate and
numbered in cutting sequence order. Longer slices are cut in two pieces and
numbered as a, b for each piece. The plate with the slices on is then X-rayed and
the radiological abnormality located on the individual slices and correlated to the
pathology findings.

Results: The method described allows more accurate correlation between the
radiological and pathological abnormal ities.This is illustrated by a case where a
second abnormality was found by the pathologist unrelated to the abnormality
which prompted the biopsy.The size and margins of the lesions can be estimated
with higher accuracy.
Conclusion: Early results show improvement in pathology description and radi
ology correlation by further imaging of the sectioned breast biopsy specimens . It
may prove possible to identify addilionallesions to those mammographically de
tected or reduce the number of slices viewed by the pathologist.

C-0211
Add-on stereotactic core needle breast biopsy: The final outcome of ductal
carclnoma-in-situ and indeterminate lesions
A. Koskela, M. Berg, M. Sudah, V. Karja , R.L. Vanninen; Kuopio/FI

Purpose: Core needle biopsy (CNB) of ductal carcinoma-in-situ (DCIS) is known
to underestimate invasive cancer (IC). Invasion, however, necessitates evalua
tion of lymph nodes at surgery. In addition , indeterminate lesions such as atypi
cal ductal hyperplasia (ADH), lobular carcinoma-in-situ (LCIS), radial scar and
papillary lesions in CNB may underestimate IC. Our aim was to evaluate the
underestimation rate of CNB and the predictive value of mammographic appear
ance and nuclear gradus of DCIS diagnosed by CNB for the precence of IC.
Materials and Methods: Altogether 199 consecutive patients with 207 non-pal
pable breast lesions (97 solid, 110 clusters of microcalcification, mean size 11 mm)
underwent14G add-on stereotactic CNB. Surgical treatment was performed to
85 malignant lesions , 8 indeterm inant lesions and 5 benign lesions .
ReSUlts : Histopathological analysis of CNB revealed 34 (16.4%) DCIS (mean
14 mm) and 15 (7.2%) indeterminate lesions (12 mm): 8 papillary lesions , 2 radi
al scars, 2 LCIS and 3 ADH. Surgically 7 (19%) DCIS proved to be ductallC and
1 (3"10) lobular IC. DCIS was confirmed in the remain ing 26 (76.5%) lesions. Nei
ther the lesion size, mammog raphic appearance nor nuclear grading were pre
dictors of invasiveness within DCIS. Eight indeterminant lesions were operated
on and 7 were followed-up with mammography (mean 20mo). Surgically all ADH
lesions were malignant (two DCIS and one IC) whereas radial scars and three
papillary lesions were confirmed. Five papillary lesions and two LCIS remain
unchanged at follow-up.
Conclusion: Radiographic findings or nuclear grading of DCIS in CNB can not
predict the presence of invasion. A CNB diagnosis of ADH arrogates resection
because of high underestimation rate of malignancy.

C-0212
The saline washout modification of the breast FNAtechnique
S.T. Prapavesis', C.F. Weismann ', N. Vougiouklis', T. Zararnpoukas",
E. Eleutheriadis'; 'Thessaloniki/GR, 2Salzburg/AT

Purpose: A modification of standard FNA technique is described that allows evac
uation of the viscid contents of inspissated cysts (foam cysts), abscesses and
galactoceles.
Materials and Methods: Based on their experience of breast interventional tech
niques the authors propose a modification of standard FNA technique .With sim
ple FNA technique, it is often impossible to achieve complete evacuation of some
complex lesions , notably inspissated complex cysts with semi solid content, ab
scesse s with thick content and galactoceles with curdled milk in the lactating
breast. Our modification consists of the introduction of sterile normal saline through
the FNA needle and repeated washings that dilute the contents of the cyst and
allow complete evacuation of their content. The technique is illustrated by image
and video examples of cases .
ReSUlts and Conclusion: This modification of FNA technique allows successful
treatment of some complex cystic breast lesions that would otherwise require
surgery.
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C-0213
Assessment of clusters of breast microcalcifications without
accompanying mass in digital mammography
R. Chrzan ,T.J. Popiela, B. Podsiadlo-Kleinrok, J. Tabor, W. Nowak, A. Urbanik;
KrakowlPL

Purpose: To determine the efficiency of digital mammography, compared to con
ventional mammography, in the evaluation of breast microcalcifications without
accompanying mass, with pathological verification using mammotome biopsy.
Methods and Materials: In 125 women (age range 37-78 years) with clusters of
breast microcalcifications without accompanying mass conventional mammog
raphy with magnified views and digital mammography using video system of ster
eotactic biopsy equipment were performed. BIRADS category ratings were
assigned independently to conventionai and digital images. In 30 women with
BIRADS category 2 (benign) in conventional and digital imaging only routine
screening was ordered. In 95 women with categories 3-5 (probably benign, sus
picious, malignant) in conventional or digital imaging, subsequent mammotome
biopsy was used for pathological verification. Finally statistical analysis was per
formed, with calculation of positive predictive values for benign and malignant
lesions in BIRADS 3-5 categories, independently for conventional and digital
imaging.
Results: Digital mammography, despite lower spatial resolution when compared
to conventional mammography, allowed better prediction of atypical and malig
nant lesions.
Conclusion: Digital mammography is a reiiable method of assessment of clus
ters of breast microcalcifications, so it can replace conventional mammography
in the future. At the present time the only obstacle is created by high costs of
digital equipment.

C-0214
A new CR system with a pixel size of 50/lm for digital mammography:
Physical imaging properties and detection of subtle micro-calcifications
T. Ideguchi, Y. Higashida, M. Ohki, F.Toyofuku, Y. Kawaji, M. Zaizen,
R. Shibayama, Y. Nakamura, H. Ikeda; Fukuoka/JP

Purpose: To investigate the physical imaging properties and detection of subtle
micro-calcifications of a new CR system with a pixel size of 50/lm for digital rnarn
mography.
Materials and Methods: High resolution imaging plate (IP) HR-BD coupled with
the FCR5000MA (50/lm pixel pitch, new CR) inclUding transparent IP and a dual
side reader and the HR-V IP coupled with the FCR9000 (1ooum pixel pitch, con
ventional CR) were employed in these experiments. MTFs, WS and NEQs of the
new and conventional CR systems were measured. Observer performance tests
were conducted to compare the effects of pixei size (50/lm vs 100/lm) on the
diagnostic accuracy of CR systems in the detection of simulated micro-calcifica
tions. Clusters of micro-calcifications (0.08-0.25 mm in diameters) were random
ly superimposed on pig meals. Observer performance tests were carried out with
receiver operating characteristic (ROC) analysis.
Results: The pre-sampling MTF of the new CR system was higher than the con
ventional CR system, at high frequencies. The WS of the new CR system was
lower than conventional CR system at all frequencies. The results for NEQ of the
new CR system were better than conventional CR system. The area under the
ROC curve (Az) obtained with new CR and the conventional CR system were
0.83 and 0.78, respectively. Results showed that the detection of clustered ml
cro-calcifications was significantly improved by use of the new CR system corn
pared with conventional CR system (P < 0.05).
Conclusion: The new CR mammography system improved physical imaging prop
erties and detection of micro-calcifications than the conventional CR mammog
raphy.

C-0215
Comparison of image quality for different digital mammogram image
parameter settings versus analogue film
W. Q@n', P. Sunden", H. Sjoestroem', H. Fenger-Krog', U. Brodin'; 'Solna/SE,
2DanderydlSE, 3StockholmlSE

Purpose: Tocompare image quality between different parameter settings versus
anaiogue to decide the best parameter settings for hardcopy and softcopy diag
nosis.

Materials and Methods: For 23 patients (with different benign or malignant find
ings), one breast was imaged in 2 projections with analogue and CR technique,
with a Siemens Mammomat3000. Each digital raw image was processed with
three different parameter settings. The processed images were then printed on a
Fuji printer as hard copy and also transferred to Siemens MV1000 viewing sta
tion as soft copy. The three hard and sott copies were compared with the ana
logue images for each patient projection by 6 mammography-radiologists. The
radiologists ranked the clinical value of the digital images on a scale from -2 to +2
where 0 was being equal to analogue image. The data was then analyzed statis
tically.
Results: The results show a statistically significant difference in preference for
hardcopy images versus analogue for two of the parameter settings (p = 0.0048,
P = 0.0472). No statistically significant difference in preference is present for the
third. For softcopy the results show no statistically significant difference in prefer
ence for two of the parameter settings. A statistically significant difference in pref
erence is present for the third processing setting in favor for analogue images
versus softcopy (p = 0.031).
Conclusion: The clinical value of CR mammograms are equal or better than
analogue film images, for both hard and softcopy diagnosis, provided that the
appropriate parameter setting for the image enhancement algorithm is used.
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C-0216
A new matching algorithm based on complex wavelets to realign volumes
of the dynamic MR breast images
D. Vergnaghi, G. Trecate, A. Laffranchi, R. Musumeci, E. Setti, L. Mainardi,
R.Catlaneo;MHan~T

Purpose: Contrast enhancement is applied to detect breast tumors. Patient move
ment change the shape of the breast during the measurement, introducing mis
alignment between pre and post-contrast volumes, thus reducing accuracy. To
improve the visualization of the subtracted images, a new matching algorithm to
realign the breast MR images has been applied and validated.
Materials and Methods: Complex-Discrete Wavelet Transform (CDWT) is the
matching algorithm used to analyze each MR slice into a pyramid of subimages
at different resolution using Gabor-like filters of different orientation and shapes.
In order to guarantee spatial continuity of the motion field Anandan regularization
procedure is used. Experimental protocol: 13 MR dynamic breast studies were
considered. All the selected studies were characterized by consistent patient
motion. MRI examinations were performed with 1.5-T Siemens Vision, and 3D
FLASH sequences.
Results: The realignment capability was measured using Mutual Information (MI)
index. Two realignment methods were compared: a) the CDWT and b) a rigid
rototranslations matching algorithm. The CDWT approach significantly increased
MI between pre- and post-contrast images (p < 0.01). The evaluation of breast
MRI in 13 patients showed a 33.65% mean improvement of images sharpness.
Three cases of additional, previously undetectable lesions, were demonstrated.
No cases of further image degradation were observed.
Conclusions: This new matching algorithm used to realign MR breast volumes,
is effective, fast, fully automatic, completely suitable for direct integration on our
RIS-PACS and easily applicable for routine MRI studies.

C-0217 @>

Enhancing area surrounding breast carcinoma on MR mammography:
Correlation with pathological examination
M. Van Goethem', K. Schelfout', C. Colpaert', E. Kersschot-,
1.0.J. Verslegers', I. Biltjes', A.M.A. De Schepper'; 'Antwerp/BE, 2AaistiBE

Purpose: To correlate the enhancing area surrounding breast carcinoma on MR
mammography with pathological examination.
Materials and Methods: A prospective study of 170 patients with breast cancer
who underwent pre-operative MR mammography was performed. Of all malig
nantlesions presenting with an enhancing surrounding area on MR mammogra
phy, morphologic features including long spicules, ductal pattern, diffuse
enhancement or nodules, were looked for, described and correlated with patho
logical examination.
Results: In these 170 patients 256 malignant lesions were detected on MR mam
mography. In 95 of these 256 carcinomas one or more types of enhancing sur
rounding area was seen. In 41 of 45 cancers with long spiculae, pathological
examination showed in-situ and/or invasive carcinoma in these spiculae. Patho
logical examination of 46 cases with surrounding ductal pattern of enhancement
revealed the presence of ductal carcinoma-in-situ (DCIS) and/or invasive cancer
in 36 cases. A diffuse enhancing area next to a mass was seen in 6 patients and
consisted of carcinoma in all cases, 5 were pure DCIS, 1 also showed invasive
carcinoma. Multiple nodules adjacent to the lesion were seen in 19 patients. Path
ological examination revealed 5 cases of invasive carcinoma within these nod
ules, 6 cases with ductal carcinoma in-situ and 2 with lobular carcinoma-in-situ.
Conclusion: Enhancing areas including long spicules, ductal pattern, diffuse
enhancement or noduli surrounding a carcinoma correlate respectively in 91%,
78.3%, 100% and 79% with in-situ or invasive extension of the carcinoma in this
study population.

C-0218 @>

Contribution of magnetic resonance spectroscopy in the evaluation of
breast masses
P. Balci, I. Topcu, A. Yurt, E. Yilmaz, E. Ada, T. Canda, S. Saydam; IzmirlTR

Purpose: The ability of magnetic resonance spectroscopy (MRS) in detection of
elevated choline levels due to increased cellular proliferation is a well known
feature. In this study, our purpose is to research the contribution of this sequence
in the differentiation of the benign or malignant nature of breast masses.

Materials and Methods: 21 patients (20 female, 1 male) with breast masses were
included in this study.Their age profile was 18 to 74. 15 cases were confirmed as
benign by using ultrasound and mammography. 6 cases with suspicious malig
nancy underwent magnetic resonance mammography and MRS. Imaging find
ings were correlated with clinic follow-up and biopsy results.
Results: Contrast enhanced magnetic resonance images were obtained using
superficial coils or standard breast coils and single voxel proton spectroscopy
findings were correlated. In 5 of 6 carcinoma cases, elevated choline levels were
detected.ln one patient with carcinoma and 15 patient having benign lesions,
choline levels were within normal range.
Conclusion: MRS has an ability to demonstrate metabolic differencies in tumour
and normal tissues. In this study, we detected high choline levels in malignant
breast masses and low choline levels in benign tumours and normal breast tis
sue. Addition of such a non-invasive and short sequence to magnetic resonance
mammography, will be an important contribution in malignant lesion diagnosis
especially in indeterminate lesions.

C-0219
Evaluation of MR mammography on a mid-field unit
J.C. Vilanova, J. Barcelo, J. Ferrer, F. Castafier, J. Miro, J. Albanell, M. Villalon;
Girona/ES

Purpose: To determine the usefulness of performing MR mammography at 0.5T.
Materials and Methods: We evaluated 186 MR mammography studies performed
on a 0.5 T MR unit (Signa Contour, GE Medical Systems). We used a coronal Tl
3D fast gradient echo sequence with fat suppression. TR minimum, TE 13 ms, TI
60 ms, FA: 30°, 1 nex, matrix 256 x 128, thickness 3-4 mm, ZIP x 2, FOV 30
x17 em, 20-40 partitions. Scan time: 60-90 sec, before and 6 times after adminis
tration of 0.1 mmol Gd-DTPAlkg. Postprocessing included subtraction and analy
sis of the signal intensity-to-time relation with ROltechniques. We also performed
FSE T2, FSE T2 fatsat and STIR watersat sequences for breast implant evalua
tion.
Results: Clinical indication for MR mammography included: breast masses (n=79),
microcalcificacions (n=7), breast implants (n=25), postsurgical follow-up (n=51),
unsolved, high risk cases (n=7) and asymmetrical breasts (n=17). Histopatho
logic analysis revealed 31 benign and 73 malignant lesions. The sensitivity, spe
cificity and accuracy were 93%, 81% and 89% respectively. Multifocality/
multicentricity were depicted in 8% of patients and bilateral in 2% of patients. The
therapeutic procedure was changed in 18% of the patients with breast cancer
due to the MR imaging findings.
Conclusion: MR mammography can be performed on mid-field MR units with
similar feasibility as high-field units when dedicated coils, fast 3D sequences and
postprocessing software are used. In addition we confirm that MR mammogra
phy is a useful technique to manage breast cancer.

C-0220
MR features of histologically proven papillomata extracted on a
retrospective study basing on 1035 breast MRI examinations
D.R. Fischer, V. Schlotzer, C. Marx, M. Freesmeyer, A. Malich, S. Wurdinger,
W.A. Kaiser; Jena/DE

Purpose: To describe typical features of papillomata in MR mammography in
order to avoid false positive MR interpretation.
Materials and Methods: 1035 MRM examinations, all following the same im
aging protocol (from 1994-2001) were retrospectively evaluated by 2 experienced
radiologists in consensus, blinded to the histopathological outcome.
Imaging features of 70 exlusively histologically verified papillomata were recog
nized, 13 of these being combined with CIS, 57 of these being not combined with
CIS. Using a 1.5 T Gyroscan ACS II-imager (Philips, Germany) and a double
breast coil 0.1 mmol/kgbw Magnevist (Schering, Germany) were injected into an
antecubital vein to obtain dynamic coronal and axial Tl-weighted-FFE images
every minute up to 7 minutes after injection.
Results: The following parameters were observed: 38/57 (66.7%) papillomata
did show enhancement, out of these enhancing lesions 16/38 (42.1%) were as
sociated with a wash out and a further 13 with a plateau phenomenon (34.2%).
11/38 (28.9%) papillomata revealed a blooming effect, 12/38 (31.6%) were dark
in T2, 3/38 (7.9%) were associated with a perifocal edema (7.9%).
Conclusion: Papillomata can induce false positive interpretation of MR images
because some of these lesions mimick malignant enhancement pattern. Howev
er, the knowledge of special imaging features of MRM (such as lack of sorround
ing edema) allows an increased potential of differentiation of breast lesions, which
might limit unneccesary invasive diagnostics.



C-0221
Evaluation of neo-adjuvant chemotherapeutic response of locally advanced
breast cancer by magnetic resonance mammography
P. Belli, M. Costantini, A. Magistrelli, L. Nardone, D. Terribile , G. Pastore;
Rome/IT

Purpose: To evaluate the response to pre-operative chemotherapy of locally ad
vanced breast cancer with magnetic resonance mammography (MRM).
Materials and Methods: 45 women aged 30-76 years with locally advanced breast
cancer underwent MRM before and after neo-adjuvant chemotherapy (36 pa
tients were treated with CFM-A-CFM and 9 with ET). MRM was performed with a
1.5 T unit using a dedicated bilateral breast coil. Dyna mic gadolinium enhanced
3D EFGRE Tl-weigthed sequences were acquired before and five times afte r an
intravenous injection of Gd-DTPA. Qual itative and quantitat ive anal isys and tu
mor volumes were obta ined. 13 patients underwent radical and 32 breast con
serving surgery. Pathologic findings were correlated with residual disease
estimations by MRM. Based on volume of residual disease the chemotherapeutic
response was classified into: complete response, partial response, minor re
sponse, no change In clinical status and progressive disease.To evaluate sensi
tivity, specificity and accuracy of MRM the longest diameter measured on MRM
was compared with the longest diam eter measured on hlstoloqy,
Results : Based on magnetic resonance find ings 8 patients were assigned to the
complete response group, 16 to the part ial response group . 11 to the minor re
sponse group , 9 to the no change group and 1 pat ient to the progressive disease
group. MRM showed 90.2% sensitivity, 100% specificity and 91.1 % accuracy. In
4/8 complete response , histology revealed micro- foci of residual disease. In cases
of chemotherapy induced fibrosis the enhancement curve was less steep and
intense than in cases of part ial or no response.
Conclusion: Dynamic MRM is a valuable tool for determining residual disease
after neo-adjuvant chemotherapy.

C-0222
Accelerated and Improved analysis of dynamic breast MRI: Parameter
Image versus subtraction image guided ROI selection
A. Saleh , H.-J. Wittsack, M. Cohnen, L.W. Poll, U. Madder; Dusseldorf/DE

Purpose: The shape of the time-signal intensity curve is an important criterion in
diffe rentiating benign and malignant enhancing lesions in dynamic breast MRI.
This curve is determined as the mean intensity of the pixels within a user select
ed ROI versus time .Therefore the ROI selection has a large effect on any subse
quent lime curve measurement. We compared ROI select ion based on subt raction
images with a ROI selection quided by parametric images in 38 consecutive ex
aminations.
Materials and Methods: Breast MRI was performed on a Siemens Magnetom
Vision MR scanner using a 3D gradient echo sequence. Parametric images were
generated with the software mammatool. The condition of color coded paramet
ric image overlay was the exceeding of a threshold of 100% increase of signal
intensity whithin 3 minutes after contrast injection without further signal increase
in the intermediate and late post-contrast phase of more than 20%.
Results: On parametric images only enhancing lesions susp icious for malignan
cy were displayed. The number of lesions was signifi cantly lower on parametric
images compared to subtraction images . Whithin an enhancing lesion the area
with the strongest enhancement was clearly displayed on the color-coded para
metric images but not on the subt raction images. Thus , to find the area with the
strongest enhancement whithin a lesion only 1.4 ROI measurements per lesion
were needed in parametric images, compared to 6.7 ROI measu rements in sub
traction images.
Conclusion: Parametric images are superior to subtraction images to guide ROI
selection in dynamic breast MRI.

C-0223
Contrast enhanced MRI of the breast in the differentiation between radial
scar and carcinoma
F. Pediconi , R. Occhiato, L. Scardella, F. Venditt i, C. Catalano, R. Passariello;
Rome/IT

Purpose: The purpose of this study was to assess the value of contrast en
hanced magnetic resonance mammography (CE-MRM) in the evaluation of pa
tients with mammographically suspe cted radial scar.
Materials and Methods: Fifteen women (mean age= 43 years old) with radial
opacities and black star findings at mammography, pre-operatively underwent
CE-MR mammography. Examinations were performed with a 1.5 T magnet with a
bilateral superficial coil using a fat saturated T2-weighted fast spin-echo sequence

and 3D dynam ic T1-weighted FLASH sequence acqu ired pre- and 1,2,3.4,
5 min post-contrast. Dynam ic contrast medium behaviour of the detected lesions
was evaluated. Mammography and CE-MR mammography findings were subse
quently compared to histopathology results.
Results: When no enhancement was seen at MR mammography. the pathologic
diagnosis was always benign . CE-MR mammography confirmed the presence of
radial scar in 11/11 patients and of malignant les ions in 3/4 cases . 1 malignant
lesion was classified as borderline (enhancing lesion with no definitively malig 
nant curve behaviour) . CE·MR mammography provided a specif icity of 100%,
sensitivity of 92% and accuracy of 93%.
Conclusion: CE-MR mammography is superior to other imaging modalities in
the different iation between radial scar and carc inoma . Lesions enhanc ing at CE
MRM , although morphologically suggestive of radial scar at mammography, have
to be removed surgically.

C-0224
Evaluation of the value of magnetic resonance Imaging in detecting spine
metastases In patients with breast cancer
J. Wieczorek', U. Grzesiakowska'; 'Kielce/PL, 2Warsaw/PL

Purpose: 1. Evaluation of the value in diagnosis of spine metastases. 2. Estab
lish the most effective sequence for detecting spine metastases.
Materials and Methods: 55 pat ients with breast cancer of various stages were
evaluated for spine metastases. The MRI protocol comprised of sagittal images
of the whole spine utilizing Tl-weighted spin echo senquence and STIR sequence.
In selected cases contrast-enhanced images were obtained.The pattern of mar
row involvement was classified into four categories: A-normal, B-fewer than 7
focal lesions, C-more than 7 focal lesions, D-d iffuse marrow involvement. All pa
tients underwent bone scintigraphy. In patients with B pattern we compared the
number of lesions detected by MRI and scintigraphy.
Results: 21 patients had normal bone marrow on MRl.ln 5 patients with normal
MRls scintigraphy was false-positive. 34/55 patients showed MRI abnormalities
suggestive of metastatic marrow disease,in 6 of them scintigraphy was false
negative.19 patients had B pattern with 69 lesions detected in MRI using SEIT1
sequence.as lesions by STIA sequence and 24 lesions detected by scintigraphy.
MRI detected 34 lesions in SEIT1 with a diameter of < 10 mm that were undetec
ted by scint igraphy. 9 patients with C pattern showed more extensive involvement
by MRI criteria than suggested by scintigraphy.6 patients had diffuse marrow
involvement on MRI, scintigraphy showed no abnormalities in 2 of them .
Conclusions: 1. MRI is a more sensitive and specific method than scintigraphy
in detection of spine metastases. 2. A Tl -weighted sequence is the most effec
tive for detection of spine metastases.

C-0225
Value of MR imaging for guiding breast conserving surgery after neo
adjuvant chemotherapy In large breast cancers
F.Ihi.bill.ill, C. Nos, M. Meunier, C. EI Khoury, B. Sigal , L. Ollivier, A. Tardivon;
Paris/FR

Purpose: To determine the therapeutic impact of MR evaluation of tumor response
to neo-adjuvant chemotherapy on surgical decis ion making after primary chemo
therapy (breast conserving surgery [BCS] v mastectomy).
Materials and Methods: Thirty patients with T2-T4 breast cancers primarily treat
ed by chemotherapy underwent standard (clin ical , mammographic, ultrasono
graphic) and pre-, intra- and post-chemotherapy MAl evaluation of their response
to therapy. Breast MRI consisted of dynamic imaging performed with a 3D gradi
ent echo technique. Surgical planning was done firstly prospectively, without knowl
edge of the MRI results and secondly with consideration of the MRI based
evaluation reviewed by radio-surgical staff. Both approaches were compared as
to potential therapeutic benefits and limits of the method.
Results: Among 19 BCS performed prospectively on the standard evaluation,
MRI suggested initial multicentric disease in 4 cases in which primary mastecto
my was therefore potentially indicated. One pat ient would have had a one step
mastectomy indicated on MRI (predictable posit ive specimen margins found at
initiallumpectomy).ln 8 BCS cases , MRI showed tumor fragmentation with actu
al poor response under chemotherapy.This process would thus make breast con
servation diff icult and require specific surgical plans to be discussed in each
case. Inversely, 3 BCS were confirmed as a safe procedure for entire residua
excision. In 3 othe r BCS cases, however, MRI was falsely negative (2 invasive
lobular and 1 small invasive ductal carcinomas) . Eleven mastectomy decisions
were unchanged.
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Conclusion: The MRI based evaluation can reveal otherwise unsuspected mul
ticentric disease. Visualizing tumor response morphologically orientates surgeons
as to the type of feasible conserving intervention.

C-0226
Time course comparison of MultiHance (gadobenate dimeglumine) and
Magnevist (gadopentetate dimeglumine) in magnetic resonance
mammography (MRM)
I. Salerio', M. Bourne", F. Sardanelll", M. Kirchin'; 'Milan/IT, 2Cardiff/UK,
'GenoailT

Purpose: To compare MultiHance- and Magnevist-enhanced MRI for signal in
tensity (SI) time curve evaluation of breast lesions.
Materials and Methods: Malignant breast lesions on coronal 3D-GRE-Tl w MR
images acquired 0, 2, 4, 6 and 8 min after 0.1 mmol/kg MultiHance or Magnevist
were compared quantitatively by two blinded assessors on the basis of Sl-time
curves generated from the placing of up to three regions-of-interest (ROls) for
each identified lesion. The most representative curve for each lesion was de
scribed according to the SI enhancement rate (a 3-point scale: 1=slow, 2=inter
mediate, 3=fast) and the time course for Sl enhancement (a 3-point scale: 1=steady
increase, 2=plateau, 3=wash-out).
Results: In patients with confirmed malignant lesions (MultiHance: n=27, Mag
nevist: n=34) a total of 38 and 51 ROls were placed by one assessor and 25 and
33 ROls by the other. The percentage increase in Sl enhancement from pre-dose
was higher for MultiHance for both assessors (+120.4% and +54.7%). Assessors
1 and 2 described the enhancement rate as 'fast' in 31/33 (94%) and 20/23 (87%)
lesions after Magnevist and 24/27 (89%) and 22/23 (96%) lesions after Multi
Hance. The Sl-time course was 'wash-out' for 27/33 (82%) and 17/23 (74%) le
sions after Magnevist and for 22/27 (81 %) and 21/23 (91%) lesions after
MultiHance. "Wash-out" was the predominant curve for all other malignant lesion
types.
Conclusion: The SI increase of malignant lesions is markedly greater after
0.1 mmol/kg MultiHance compared to 0.1 mmol/kg Magnevist and no differences
in time course are apparent.

C-0227
Diffusion weighted images (OWl) of breast cancer using sensitivity
encoding (SENSE) technique
y. Kuroki', K. Nasu", S. Nawano", T. Ishikawa'; 'UtsunomiyalJp, 2KashiwalJP

Purpose: To confirm the efficacy of SENSE technique in obtaining DWI, we com
pared DWI using SENSE technique with conventional DWI on image quality and
detectability of breast cancer.
Materials and Methods: The subjects were 20 female patients with breast can
cer pathologically confirmed following DWI acquisition by MRI before the initial
surgery. Gyroscan Intera 1.5T (Philips Medical Systems) MRI system was used.
In addition to routine MRI for breast cancer, including dynamic study with Gd
DTPA (0.1 mmol/kg), DWI (b factor value: 1000) were acquired in the prone posi
tion using a synergy body coil. The presence or absence of the SENSE technique,
accuracy of positional information and isotropic diffusion of breast cancer were
evaluated. On SENSE-DWI, the apparent diffusion constant (ADC) values of breast
cancer were measured. Detectability of the breast cancer was compared among
SENSE-DWI, STIR images and early phase images on dynamic study.
Results: All cases of SENSE-DWI had enough quality of positional information
of breast cancer, though all cases of DWI without SENSE showed poor positional
information. 17 of 20 cases revealed almost isotropic diffusion. The mean ADC
values of breast cancer was 0.928*10" /sec. On detectability, 19 of 20 cases of
SENSE-DWI were equal to early phase images on dynamic study.
Conclusion: The use of the SENSE technique enables acquisition of DWI at a b
factor of 1000 with reliable information about tumor location. Detectability of breast
cancer on DWI obtained at a b factor of 1000 was similar to that of early phase
images on dynamic study.
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C-0228 <Ifl>
The use of a digitised archive for training in screening mammography.
European Commission project n2 17212000,European Breast Cancer
Network (EBCN)
I. Vizcaino, D. Salas, F. Ruiz-Perales, G. Fernandez, V. B.C.S. Working Group;
ValeneiaiES

Purpose: The reading of screening mammography needs a specific training
method. A CD-ROM containing screening cases and an associated computer
program could facilitate this educational process.
Materials and Methods: Nine hundred cases with excisional biopsy histology
(PPV> 80%) found in the archive of Valencia breast cancer screening program
(VBCSP)-Spain were digitalised using DuoScan F40 scanner and FotoLook 3.5
(Agfa). All images (2-5/case, 100 Kb/image) were included in a CD-ROM (650
Mb). The associated computer program was designed using Microsoft Access 97
and Oracle Developer. This program permits the selection of a number of cases
according to mammographic description (mass, calcifications...), categories (prob
ably malignant or malignant) and histopathological classification (benign or ma
lignant). All cases were filed with their specific histological diagnosis. The program
shows cases like visualising screening mammograms on a viewbox.
Results: The CD-ROM was edited and distributed to radiologists ofVBCSP and
EBCN screening programs.
Conclusion: The digitalised archive (screening cases and associated program)
permits an extensive use of a teaching file for training in screening mammogra
phy.

C-0229 <Ifl>
99mTc phytate for Iymphoscintigraphy and sentinel lymph node biopsy in
breast cancer
C. Tanaka, M. Goto, N. Goto, T. Ushimi, S. Saji, M. Toi, K. Abe, N. Kamata;
Tokyo/JP

Background: The authors use 99mTc phytate as a radioactive tracer for sentinel
lymph node (SLN) biopsy because neither 99mTc sulfur colloid or colloidal albu
min is commercially available in Japan.
Purpose: There are two purposes of this study, one is to assess the efficacy of
99mTc phytate and another is to assess the clinical significance of preoperative
Iymphoscintigraphy.
Materials and Methods: Since January 2001, 108 cases of breast cancer un
derwent preoperative Iymphoscintigraphy after peritumoral injection of 99mTc
phytate. Gamma probe and blue dye guided SLN biopsy was performed. All re
moved nodes were prepared for pathological examination. The coincidence of
radiological and surgical diagnosis with pathological diagnosis was assessed.
Results: In 106 of 108 cases (98.1%), SLNs were visualized at Iymphoscintigra
phy. Of the 106 cases, 80 (75.5%) visualized axillary lymph nodes alone, 26
(24.5%) visualized both axillary and internal mammary nodes (IMN). Tumor loca
tion of visualized IMNs was relatively deeper than that of non-visualized IMNs.ln
100 of 108 cases (92.6%), SLN resection was performed. The sensitivity, specif
icity and accuracy of this procedure were 100%,97.9% and 95.3% respectively.
Conclusion: 99mTc phytate can delineate lymphatic drainage patterns accurately.
It is an appropriate radioactive tracer for SLN biopsy. Axillary lymph node dissec
tion may be spared for those in whom SLN was proved disease-free. Preopera
tive Iymphoscintigraphy provides us a considerable information about IMNs. The
significance of 1Mnodal involvement is still controversial, but for those in whom
IMNs are visualised and involvement highly suspected, therapeutic options such
as 1Mfield irradiation should be considered.

C-0230
Dynamic multidetector-row CT of breast tumors: Diagnostic criteria and
comparison of other modalities
M. Inoue, M. Watanabe, R. Watai, Y. Yagyu, R. Ashikaga, S. Nishimura;
OsakalJP

Purpose: To analyze features of breast tumors revealed by dynamic multidetector
row CT (MDCT) and compare dynamic MDCT with other modalities on the depic
tion of tumors.
Materials and Methods: One hundred fourty-eight patients with 169 breast tu
mors (invasive ca: 138, non-invasive ductal ca: 14, fibroadenoma: 14 and benign
phyllodes tumor: 3) underwent breast MDCT before and 1, 3, and 8 minutes after



intravenous contrast medium administration. Breast tumors revealed by MDCT
were classified into mass and non-mass lesions. For mass lesions the margin,
shape, enhancement and kinetics patterns (A: washout, B: plateau, C: persist
ent) were evaluated. For non-mass lesions the enhancement pattern was evalu
ated. On the depiction of the breast tumors, MDCT was compared with
mammography (MG) and ultrasound (US).
Results: Carcinoma was found in 131 (89%) of 148 masses versus 21 (100%) of
21 non-mass lesions. The features with the highest PPV of carcinoma were spic
ulated margin (100%), irregular shape (100%), rim enhancement (100%) and
kinetics patterns A (96%) for mass lesions. The features with the highest accura
cy were spiculated margin (87%), irregular shape (77%), homogeneous enhance
ment (62%). and kinetics patterns A (80%) for mass lesions. Six breast tumors
that could not be detected on MG and US were able to be detected on MDCT. For
11 breast tumors MDCT was superior to MG and US in the depiction of tumor
invasion.
Conclusion: The features revealed by MDCT of the breast can help distinguish
benign disease from carcinoma and depict the tumor more accurately than MG
and US.

C-0231 @>

Comparative estimation of DCMRI and PET with F-18-FDG to evaluate
neoadjuvant chemotherapy efficiency in patients with breast cancer
V.E. Savello, A.A. Stanzhevskiy, D.V. Ryjkova, A.S. Arzumanov, L.A. Tuitin;
St. PetersburglRU

Purpose: The aim of the study was to compare the diagnostic value of DCMRI
and PET with F-18-FDG for evaluation of neoadjuvant chemotherapy efficiency
in patients with breast cancer.
Materials and Methods: We examined 11 patients (female, aged 38 to 57 years)
with breast adenocarcinoma. PET with F-18-FDG and DCMRI were carried out
twice, before and after 4 courses of the treatment. Using 1.5 T "Magnetom Vi
sion" MR system (Siemens, Germany) with a breast coil, T1-weighted images
(FLASH 2D, TRfTE=352/5 ms) were performed before and after l.v, administra
tion of contrast medium (Omnyscan, Nycomed, Norway). PET-scans (Ecat Exact
47) were performed 90 min after intravenous injection of 370 MBq F-18-FDG in
"whole body" mode. PET and DCMRI data were verified by histological analysis
of tissue samples, which were obtained after mastectomy.
Results: We observed complete metabolic response (complete resolution of FDG
uptake within tumor volume) in 4 patients. Partial metabolic response (more then
25% reduction in SUV after chemotherapy cycles) was noted in 5 patients. Stable
disease (less than 15% decrease and less than 25% increase in SUV) was ob
served in 2 patients. PET results completely coincided with histological data.
DCMRI showed reduction of contrast enhancement zone size in 8 patients that
indicated partial tumor regression. The size of contrast enhancement zone did
not change after treatment in 3 patients by DCMRI.
Conclusion: PET with F-18-FDG allows assessment of chemotherapy efficiency
in patients with breast cancer earlier than DCMRI. It is an important key to indi
vidualized therapeutic strategy.

C-0232
Illustrated guide on mammographic practice: A PC tool to improve
technical quality, European Commission project n2171/2000, European
Breast Cancer Network (EBCN)
I. Vizcaino, I. Villaescusa, G. Verdu, D. Salas, G. Fernandez, D. Cuevas,
F. Huiz-Perales, V. B.C.S. Working Group; Va/ene/alES

Purpose: Physical and technical quality assurance programs must be implement
ed in mammography screening. An illustrated guide about technical aspects could
be useful for training of radiologists and radiographers.
Materials and Methods: Quality assurance program of Valencia breast cancer
screening program (VBCSP)-Spain is based in the European protocol. A guide
(CD-ROM) specifically dedicated to implement this protocol was designed using
the Macromedia Flash 5, Acrobat Writer and Access 2000. The following con
tents were developed: physical characteristics of X-ray equipment, mammogra
phy projections, quality of the mammographic image, assessment of dose in
mammography, quality control and radiological protection and health. Images,
videos and complementary text (PDF format) were included for better clarifica
tion.
Results: The CD-ROM was edited and distributed to radiologists and radiogra
phers of VBCSP and EBCN screening programs.
Conclusion: The provision of this illustrated guide (CD-ROM) permits extensive
training of radiologists and radiographers in improving physical and technical
quality of mammography screening.

C-0233
Performance of a CAD system compared to histology and long term follow
up on mammographically suspicious (histologically benign and malignant)
microcalcifications. Is there an extended option for CAD system as a
diagnostic tool?
A. Malich, M. Facius, D. Vogel, C. Marx, D. Sauner, S.O.A. Pfleiderer,
W.A. Kaiser; JenalDE

Purpose: To assess the classification capabilities of a CAD system to evaluate
the feasibility of computer-aided diagnosis with further system developments.
Materials and Methods: Three groups of cases with suspicious microcalcifica
tions (MC) were enrolled (using internal tumor case sampler): cancer group (143
screen-detected breast cancer cases), histologically benign group (109 cases)
and benign group (64 patients with 72 lesions) in which screening views of MC
warranted magnification/compression views and were confirmed to be benign
with further mammographic follow-up of at least 1.5 years. A CAD system (Sec
ond Look version 3.5, CADx Medical Systems, Canada) evaluated the mammo
grams from all cases.
Results: CAD correctly detected 127/143 (89%) cancer cases. Of the 16 false
negative cases, CAD marked the location of MC with a mass mark in 12 (sensi
tivity 97% 139/143) for MC when considering any mark as true positive. CAD
correctly did not mark benign microcalcifications in 59/109 (54%) cases worked
up histologically and 39/72 (54%) lesions worked-up mammographically. CAD
specificity was hyperplasia: 76% (16/21), cysts/fibrosis/fibroadenoma: 57%
(24/42), papilloma: 57% (4/7), adenosis: 38% (11/29), and 40% (4/10) for other
benign histology.
Conclusion: Although CAD is not intended to aid the radiologist in classifying
suspicious microcalcifications as malignant or benign, the results of this study
show that valuable classification assistance could be provided as 97% of malig
nant lesions were marked while 54% of benign lesions were not. Therefore, fur
ther development of this CAD system could result in an effective CADx system to
be used as a diagnostic tool by the radiologist.

C-0234
Diabetic mastopathy:The real possibility or occasional unrepeatable
diagnosis?
Z. Milosevic; Be/gradelYU

Purpose: Diabetic mastopathy is rare condition which includes clinical, mammo
graphic and sonographic features of malignant breast tumor in patients with long
standing diabetes mellitus type 1, while histopathology is benign sclerosing Iym
phocitic lobulitis. The aim of our prospective study is to analyze frequency and
clinical significance of diabetic mastopathy in oncological practice.
Materials and Methods: Clinical investigation with questionnaire about repro
ductive data, risk factors for breast cancer and chronic illness including diabetes,
followed by mammography and complementary ultrasound of the breast was con
ducted in 489 adult female patients with palpable breast mass, aged 35 to 64
years. Because of high suspicion of breast cancer open biopsy of the breast was
done in all patients with appropriate definite surgical treatment according to his
topathology.
Results: Diabetic mastopathy was diagnosed and pathologically confirmed in
two patients, with 3 appearances of disease: as initial in both patients and recur
rent in one. The incidence of mastopathy was 3 of 489 patients with clinical signs
of breast malignancy (0.61%). Tested with test of proportion this frequency was
statistically significant (p=0.0407, Z=1.7427).
Conclusion: Diabetic mastopathy is a rare clinical entity, with a reported preva
lence of 0.06% to 13% in the pathological, surgical and radiological literature. To
our knowledge our study is the first prospective study of diabetic mastopathy. Our
results suggest that although rare, this disease should be included in differential
diagnosis of firm breast masses, which simulate malignancy on mammography
or sonography.

C-0235
Near-misses in the diagnosis of breast carcinoma and how to avoid them
E. Rabanal, R. Rosell, J. Salvia, R. Garcia; SabadelllES

Purpose: To analyze the causes of near-misses in the diagnosis of breast carci
noma and their possible remedies.
Materials and Methods: 14218 mammographies performed during a two-year
period (2000-2001) were studied retrospectively. During that period of time, 140
cases of cancer were discovered. Of those, 20 were not diagnosed during initial
examination by junior staff and were correctly evaluated by a senior mammogra
pher (near-miss). Causes of the initial error in diagnosis were analyzed.



Results: Causes of initial error in diagnosis were classified as follows: a) ignor
ing the clinical findings (abnormal palpation , milk-rejection syndrome), b) age of
patient (not thinking of carcinoma in women under 30), c) abnormal mammogram
with negative FNB, d) pregnancy and e) benign-looking lesions .
Conclusion: Knowing the causes of errors will avoid delays in the radiological
diagnos is of carcinoma of the breast. The contribution of a senior mammogra
pher is fundamental.

C-0236
Differentiation of malignant from benign breast lesions: Electrical
impedance scanning versus mammography and sonography in an
European multicenter evaluation
M.H. Fuchsjiiger', B. Szabo", A. Malich ', T. Diebold', T.J. Vogl', W.A. Kaiser',
B. Bone", T. Helbich '; ' Vienna/AT;2Stockholm/SE, ' Jena/DE, 'Frankfurt
a. Main/DE

Purpose: Tocompare the accuracy of electrical impedance scanning (EIS). mam
mography and sonography in differentiating malignant from benign breast lesions.
Materials and Methods: EIS (TransScan TS2000®, TransScan Medical. Israel .
Siemens-Elema, Sweden). mammography and sonography were performed in
121 women (52.4+/-9 .9ys) with 130 lesions .The EIS software under evaluation
features a post-processing function with colored indicator bar representing 5 lev
els of suspic ion. We also used a 5-level , BI-RADS-like level of suspicion (lOS)
scor ing method for evaluation of mammography and sonography (1-negative , 2
benign finding , 3-probably benign finding , 4-suspicious abnormality, 5-highly sug
gestive of malignancy). For all modalities lOS 1,2 and 3 were considered negative,
lOS 4 and 5 were considered as positive . Histopathology was obtained in all
lesions.
Results : Histology proved 45 lesions to be malignant , 85 benign. Sensitivitiy and
specificity values were. respectively, 88.4% and 50.6% for EIS, 91.4% and 65.1%
for mammography, and 74.4% and 72.4% for sonography. All 7 cancers with no
ultrasound finding were correctly identified by EIS, 4 of these were also not con
sidered suspicious on the mammogram.
Conclusion: Our multicenter results suggest that EIS complements mammogra
phy and sonography. With sensitivity higher than that of sonography, EIS may be
a valuable adjunctive tool. However, EIS performed with a lower specificity com
pared to mammography and sonography. Nevertheless, the tact that EIS correct
Iy classified cancers completely negative on ultrasound suggests value in
identifying malignancy in cases otherw ise judged to be equivocal.

C-0237
The sensitivity of a computer-aided detection (CAD) system for breast
cancers
M. ful.i1Q . T. Yamada. K. Ohnuki, T. Ishibashi. S. Takahashi ; Sendai/JP

Purpose: The purpose of this study was to evaluate the sensitivity of a commer
cially available computer aided detection (CAD) system for screening breast can
cers and interval breast cancers.
Materials and Methods: The screening mammograms of 88 cases with screen
ing breast cancers and of 14 cases with interval breast cancers were reviewed
retrospectively.All mammograms (bilateral medio-Iateral oblique views) were then
analyzed by the CAD system, ImageCheker M1000 system . The results ana
lyzed by the CAD system were compar ed with the reviewer's retrospective reo
suits.
Results: At retrospective review of the creening cancers , the reviewers detected
cancer lesions on 83/88 cases with screen ing mammography.The CAD system
correctly marked all microcalcifications (19 /19 lesions) . The sensitiv ity for mass
lesions was 79.3% (46158lesions).The overall sensitivity was 86.4% (76/88 cases).
The sensitivity of the CAD system for lesions that were detected by comparing
bilateral breast tissue (Le.• focal asymmetric density) was low.The CAD system
could not detect distortion . At retrospective review of the interval cancers. the
reviewers detected cancer lesions in 617cases on screening mammography.The
detected lesions were four mass lesions , one focal asymmetric density and one
microcalcifiction.These lesions were not detected at mass screening. The CAD
system detected three mass lesions and one microcalcification.
Conclusion: These results suggested that this system might be clinically useful
as a second reader of screening mammograms. The system performance was
particularly useful for detecting microcalcifications and for detecting suspicious
malignant mass lesions (Le.. spiculated lesion).

C-0238
Papillary breast lesions: Spectrum of Imaging
R. Ramos de la Rosa. B. Ubeda , J. Feu, C. Traid. F. Tresserra , P. Grases,
A. Palacio; Barcelona/ES

Purpose: To documen t the radiological imaging spectrum (mammogram, due
tography, ultrasound and MRI) of papillary breast lesions (PBl ), an uncommon
group of proliferative high risk breast lesions.
Materials and Methods: The authors retrospectively reviewed all the histolog i
cally proved PBls seen between January 1992 and January 2002 (age range:19
86 years ; mean age 52 years) . We reviewed the clinical (palpable /non palpable
mass, presence of nipple discharge) and radiological presentation, correlated
with the final histological results , showing the most illustrating imaging findings .
Results: A total number of 89 intraductal papillomas. 48 multiple papillomatosis,
4 papillary DCIS (ductal carcinoma-in-situ) and 18 invasive papillary carcinomas
were seen. Most of them were benign central solitary papillomas or peripheral
multiple benign papillomas. seen as single or multiple intraductal filling defects
with a prior negative mammogram . However. benign solitary papilloma, papillo
matosis and papillary carcinoma can appear in the mammogram as a negative
mammography. multinodular or solitary nodular pattern (slightly well-circumscribed
nodule/s) . associated or not with coarse microcalcifications. usually confined to
a single quadrant. Ultrasound examination can be negative , show solitary or
multiple solid nodules or ductal ectas ia with solid intracystic proliferation. Galac
tography can also be normal or show single or multiple filling defects .
Conclusion: We present an interactive teaching poster where you can see the
radiological imaging spectrum of benign and malignant papillary breast lesions
with their pathological correlat ion.

C-0239
Male breast diseases: Spectrum of mammographic and ultrasonographlc
features
S.~. S. Kim, J. Park; Seoul/KR

Purpose: To illustrate the mammographic and ultrasonographic findings of vari
ous male breast lesions.
Materials and Methods: Mammographic and ultrasonographic findings of 183
male patients with a wide spectrum of breast diseases (between January 1997
and June 2002) were retrospectively reviewed .
Results: The final pathological diagnoses in 186 male patients were gyneco 
mastia (n =152), primary breast cancer (n =9), lipoma (n =5), proliferative breast
lesion without atypia (n =4). proliferative breast lesion with atypia (n =3), fat
necrosis (n =3), subareolar abscess (n =2), epidermal inclusion cyst (n =2).
liposarcoma (n =1), leiomyosarcoma (n =1), lymphoma in axilla (n =1), acute
panniculitis (n =1). postoperative fibrosis (n =1) and edema (n = 1). Gynecomas 
tia presented as a mass in 30 patients (19.7%). Breast cancer presented as a
mass without microcalcifications in 7 patients (77.7%) and with microcalcifica
tions in one patient (11%). Spiculated boder, architectural distortion . nipple re
traction and skin dimpling were seen as well. Fat necrosis was seen as an
ill-defined irregular heterogenous lesion.Abscesses showed a heterogenous mass
with external opening or cystic mass with internal debr is. Epidermal inclusion
cyst was a well-defined mass with homogenous internal debris in the derma l
layer. Lipoma and liposarcoma were well circumscribed homogenous hypere
choic or isoechoic lesions similar to subcutaneous fat. Panniculitis presented as
trabecular and skin thickening , postoperative fibrosis as an ill-defined isoecoi c
lesion.
Conclusion: Although gynecomastia and breast cancer are the two most com
mon diseases, the male breast shows a wide spectrum of diseases. Mammogra·
phy and ultrasonography helps in the differential diagnosis between diseases .

C-0240
Radiologic-pathologic correlation of the tumoral edges of surgical
specimens in 62 non-palpable nodules that were suspicious of malignancy
J. Borrego Gomez ' , A. De Anta Diaz ' , M. Pena-Rico Panzzi", J. Jimenez Del
Rio ' , A. Fabra Bernal', T. Cepeda Izquierdo' ; 'MadridlES, 2MexicolMX

Purpose: To identify tumor free edges in digital mammography of the surgical
specimens.
Materials and Methods: Three hundred and nineteen suspicious lesions of ma
lignancy were identified in 20163 digital mamographic studies performed from
July 2000 to December 2001. Sixty two of 319 lesions were poorly delineatated
nodules. All cases were surgically biopsied after hookwire localization. followed
by radiological and pathological analysis of the surgical specimens. Pathological
diagnosis were 42 carcinomas. 13 fibroadenomas, 4 radial scars. 2 fibrosis and 1
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adenopathy. All cases presented in mamographic studies polilobular retraction of
the peri nodular fat that appeared to converge to the nodule. Visualization of this
finding in a radiological study of the specimen was considered as possible sign of
complete surgical resection.
Results: Radiological report of the surgical specimen in 32 cases of the 62 nod
ules stated that the resection was complete. Pathological study found tumor free
edges in the 32. In 26 cases the radiological report was of incomplete excison,
incomplete tumoral borders were detected in 21 cases by pathological analysis.
Four nodules were located in very dense breast tissue and could not be evalu
ated. In five cases that were considered by the radiologist as incomplete resec
tion were complete in the pathological analysis, these cases were carcinomas
(radiological PPV 85.71 %).
Conclusion: The high contrast of digital mammography gives excellent informa
tion of the surgical specimen. The analysis of the radiological edges of the peri
tumoral fat appears to be important in determining complete resection of tumor
acording to our provisional data.

C-0241
Factors influencing attendance in mammography screening: A survey
among attendees
G. Storby; Vaxjo/SE

Purpose: Screening mammography has been offered to women in Kronoberg
County in Sweden since 1990. Annually 22000 women (40-74 years) are invited.
Screening interval is 20 months. Attendance rate has varied during the years and
is at the moment 76%. What factors influence a woman's decision to attend or
not?
Materials and Methods: Five hundred women attending mammography screen
in9 were 9iven a questionnaire about what factors they thought could influence
women's willingness to attend the screening programme. Other questions were
also asked. Among them were questions about encouragement from others, im
pact of the discussion in media and about the price.
Results: Of the 403 women answering the questionnaire, 58% thought that a
positive attitude in the media could influence women while 33% regarded a neg
ative attitude in the media as important. Encouragement from doctors (27%) and
from relatives (25%) were other major factors. Among the negative factors were
"fear of the result" (45%), "painful" (28%), "fear of radiation" (25%) and "too cost
ly" (22%). Four percent of the answering women had been encouraged by a doc
tor and 13% by a relative. A majority (67%) thinks that interest from the media, all
in all, is beneficial for the attendance rate. 78% find the price (22) of the exam
reasonable.
Conclusion: Women think that media coverage could have an influence upon
attendance rate. They also think that encouragement from doctors and relatives
are important factors but very few have actually been encouraged by someone.

C-0242
Radiological assessment of spindle cell carcinomas of the breast
H.N. Khan, A. Evans, L. Wyld, S. Pinder, J. Robertson; Nottingham/UK

Purpose: Spindle cell carcinoma (SpCC) of the breast accounts for less than
0.5% of breast tumours. Diagnosis is suspected clinically by presentation of a
large, well-circumscribed mass with gross cystic changes macroscopically. Our
study aimed to elucidate the radiological features of these tumours.
Materials and Methods: Casenotes, mammograms and ultrasound pictures of
patients diagnosed histologically with SpCC of the breast at the Nottingham Breast
Unit were reviewed. Review of radiological investigations was carried out by a
single radiologist. Mode of presentation and any abnormal features on either ul
trasound or mammography were sought.
Results: Fourteen patients were diagnosed with SpCC of the breast from April
1992 to April 2002. All presented with a symptomatic lump. Only eleven patients'
mammograms (6) and ultrasound pictures (5) were reviewed as remaining three
patients' investigations were lost. Two of six (33%) mammograms were normal
with dense background. All 4 abnormal mammograms showed a large ill-defined
mass without spiculation. One mammogram also showed large macrocalcifica
tions suggesting osseous differentiation. Ultrasound review showed all 5 ultra
sounds were abnormal with ill-defined irregular hypo-echoic masses present. Distal
shadowing was seen in 3 of these but not in the other two. There were no distin
guishing features suggestive of spindle cell carcinomas.
Conclusion: Mammograms, but not ultrasound, may miss a tumour (2/6) despite
initial presentation with a palpable lump. Occasional macrocalcification on mam
mograms may suggest metaplastic changes but there are no consistent features
suggestive of spindle cell pathology on either mammograms or ultrasound.

C-0243
Breast silhouette sign: An explanation of a weakness inherent in the
mammography examination
S.T. Prapavesis, C. Semoglou, T. Zarampoukas, E. Eleutheriadis;
Thessaloniki/GR

Purpose: To establish a rational explanation for the fact that certain lesions may
pass undetected by mammography.
Materials and Methods: Based on experience with whole breast ultrasound exam
ination during the past seven years (1996-2002) the authors propose an expla
nation for the inability of the mammogram to depict certain breast lesions. They
demonstrate that a lesion's mammographic visibility depends on the nature of
the tissues surrounding it and is determined by the same physical principle that
underlies the well known silhouette sign of chest radiology. Lesions growing en
veloped by dense fibroglandular tissue of a density similar to their own will pro
duce no perceptible contour on the mammogram, resulting in occult lesions
invisible to mammography. This obliteration of the lesion's borders is similar to
obliteration of the heart silhouette in the silhouette sign of chest radiology. Nu
merous examples of benign and several subclinical small malignant lesions in
visible to mammography and revealed only by whole breast ultrasonography
document the validity of this observation. Non-calcified and non-deforming infil
trative lesions, initially invisible to mammography depending on their position in
the breast parenchyma, can be diagnosed by whole breast ultrasonography with
its superior tissue contrast.
Results and Conclusion: This physical limitation of mammographic technique
causes delay in the diagnosis of early cancers growing enveloped on all sides by
fibroglandular tissue that initially cause little or no apparent architectural distor
tion. A combination of mammography with whole breast ultrasound may be desir
able if we wish to achieve the earliest possible diagnosis of such small non-calcified
infiltrative breast lesions.

C-0244
Multi-detector row CT of breast tumors
M.C.~, P. Boraschi, R. Gigoni, M. Femia, F. Falaschi; PisailT

Purpose: To evaluate the usefulness of multi-detector row CT for assessing the
extent of breast cancer in candidates for breast conserving surgery.
Materials and Methods: Twelve patients with advanced breast cancer on mam
mography were studied, supine, with a four row CT scanner (Somatom Plus 4
Volume Zoom; Siemens, Erlangen, Germany) using the following parameters:
collimation 1 mm, slice width 1 mm and reconstruction interval 0.8 mm. A non
ionic contrast medium (120-130 ml; Visipaque 320, Amersham Health) was in
fused intravenously at a rate of 5 ml/sec. Two scans of the breasts were obtained
at 20-25 seconds (arterial phase) and 75-85 seconds (venous phase) after start
ing contrast medium injection. Volume rendering and multiplanar volume recon
structions of source images were performed on a dedicated workstation. Two
observers in conference evaluated the local extent of breast tumor including in
volvement of the retroareolar space, chest wall muscles and large vessels. After
resection, tumors were histopathologically mapped and correlated with 3D imag
es.
Results: In all cases CT enabled detection of breast tumor. The local extent (size
and multiplanar diffusion) of neoplasm on CT was successfully correlated with
histopathologycal specimens. Retroareolar space ductal involvement and chest
wall muscles infiltration were respectively observed in 3 and 1 cases, in which
there was no abnormal finding on mammography. In two patients with a solitary
breast tumor on mammography, CT showed multiple neoplasms.
Conclusion: Multi-detector row CT is a promising diagnostic modality for evalu
ating the local extent of breast tumors. Three-dimensional reconstructions can
provide useful information for planning surgery.

C-0245
The sternalis muscle: An unusual anatomic variant that mimics breast
malignancy
E. Erginoz, A. Memis, I. Bilgen, E.E. Ustun; IzmirlTR

Purpose: The sternalis muscle is an uncommon anatomic variant of the chest
wall musculature that runs from the infraclavicular region inferiorly to the caudal
aspect of the sternum. It is a long, thin, flat muscle. The importance of this ana
tomic variation is that it can mimic malignancy, so being misinterpreted. The study's
aim is to demonstrate the imaging findings of sternalis muscle.
Materials and Methods: During the course of screening mammographic imaging
a focal nodular opacity was detected in the medial aspect of the breast in 4 wom
en. In 1 women, in whom diagnostic mammography was performed for relapsing
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phylloid tumor. a similar finding was seen . Ultrasound was performed in all pa
tients , CT examination in 2 and MRI in 1 patient.
Results: A single focal density in the medial aspect of the breast on the CC
views were seen, bilaterally in 4 and unilaterally in 1 patient. In all cases , no
palpable mass at suspected mammographic locations detected. Ultrasound exam
ination was negative for mass. These asymmetric opacities were determined as
sternal is muscle because of their typical localization demonstrated only on CC
views in mammography and also not being visible in ultrasound examination. The
diagnoses were verifed by CT in two cases and in one case by MRI.
Conclusion: Sternalis muscle has to be kept in mind for the differential diagnosis
of focal nodular opacities in the medial aspect of the breast at mammography. It is
a potent ial cause of misdiagnosis of malignancy. If concern persists. CT or MR
imaging can verify the presence of this muscle .

C-0246
Pseudoanglomatous stromal hyperplasia: Mammographic and sonographic
features
E. A!!H!...BllY, A. Guma Martinez, R. Ortega Martinez, L. Prieto Alvarez,
A. Moreno Carazo; Barcelona/ES

Purpose: Pseudoangiomatous stromal hyperplasia is a benign , localized form of
stromal overgrowth . Our purpose is to describe the mammographic and sono
graph ic features of this entity.
Materials and Methods: We retrospectively reviewed the pre-operative mam
mograph ic and ultrasound images , clinical records and histolog ic assessments
of six cases of pseudoangiomatous slromal hyperplasia. Five lesions were diag
nosed at surgical excisional biopsy and one at image guided core biopsy.
Results: Five women were pre-menopausal , one was post-menopausal without
any hormonal replacement treatment. Age ranged between 34-65 years. Five
tumours were palpable and had enlarged in a short period of time. One mass was
discovered at mammography. Mammographically, all masses were round or ellip
soid , well defined with smooth or lobulated margins , without microcalcifications.
At ultrasound, 5 masses were hypoechoic with homogeneous echotexture . One
case had small cystic components.
Conclusion: Imaging features of this entity are not characteristic and should be
included in the differential diagnosis of a circumscribed mass, along with fibroad 
enoma and phyllodes tumour. Radiologists should be aware of this entity for fur
ther patient management.

C-0247
Lobular breast cancer: Imaging findings
L.E. Bacigalupo' , M. Calabrese', F. Zandrlno-, M. Chiararnondia", C. Faedda';
1Genoa/IT, 2Alessandria/IT

Purpose: Lobular carcinoma is the second most common malignant tumor of the
breast. It is generally more difficult to diagnose early compared to ductal carcino
ma.We attempt to analyze the different diagnostic imaging modalities of lobular
breast carcinoma.
Materials and Methods: From January 2001 we reviewed our clinical experi
ence of 58 histologically confirmed lobular breast cancers visible by mammogra
phy (Siemens Mammomat 2000) and/or ultrasound (13Mhz probe . Esaote
Technos, Genova) .
Results: All patients underwent mammography which revealed: 31 nodular opac
ities (27 with irregular borders, 4 with regular borders ), 10 distortions, 16 micro
calcif ications clusters and 3 asymmetric areas. Some patients had one or more
mammographic findings associated. Mammography was negative in 6 patients.
Ultrasound was done in 39/58 cases and revealed: 35 hypoechoic nodules (29
with irregular margins, 6 with regular margins) and 4 hyperechoic nodules. Inter
estingly, in 3 cases the ultrasound appearances were similar to fibroadenomas.
Conclusion: We try to give an overview of our radiological findings in lobular
cancers. with special attention to uncommon presentations .Our experience dem
onstrates that the more common presentation is a radiopaque and hypoechoic
nodule with irregular borders , which may be associated with microcalcifications
in 28% of the cases. However, a nodule with regular borders and hyperechoic
appearance may be a lobular breast cancer . In some cases it may mimic a fi
broadenoma .

C-0248
Breast cancer screening program (BCSP) In two districts of Barcelona.
Spain: Breast cancer detected in the third round
M.T.~, A. Gayete, M. Busto, J. Martinez , F. Ferrer ; Barcelona/ES

Purpose: Third round BCSP was analized on a target population of 31762 wom
en. The primary goal of screening is reducing mortality due to this cause , al
though results can only be evaluated over a long time period .
Materials and Methods: The target populat ion was 31762 women with a cover
age of 80.5%. Bilateral mammography was carried out: double projections, with
double blind reading. Mammographyc reports were classified in 5 groups : 1. Neg
ative. 2. Benign finding. 3. Probably benign finding . 4. Suspicious abnormality
probably malignant. 5. Additional projection . Group 3 were evaluated by a
clinical-radiological advanced control , while groups 4 and 5 were send to a com
plementary study (additional projection, sonography). Group 4 was classif ied
according to four morphological types (nodular, microcalcification, distorsion and
mixed).
Results: 79 breast cancers were diagnosed (detection rate of 3.8%0) -17.7% in
initial screening and 82.3% successively. Distribution by age groups was 50-54 :
20%; 55-59: 22.8%; 60-64: 29.1% and> 64:29%. FNA was made in 77.2%. Core
biopsy in 15.2% and surgical biopsy in 7.6%.87.3% were invasive carcinoma
and 12.7% DCIS. 26.6% of invasive carcinoma were"; 1 cm. A descriptive anal
ysis of radiological standars is shown according to histological types observed .
Clinical stage was: 0:11.4%; I: 49.4%; II: 19.0%; III: 3.8%; IV: 0%. Nodal invasion
was 16.5%. Conservative treatment was practised in 77.2%.
Conclusion: Our results are similar to the national and international literature
with regard to level of partic ipation of the target population and number of can
cers detected .

C-0249
Making your breast waiting room a high-tech information center does not
work
G.Rizzatto;Gorina/IT

Purpose: To determine the best format for distributing education mater ial in the
breast imaging waiting room.
Materials and Methods: A total of 600 women undergoing breast imaging exam
inations were surveyed regarding satisfaction about information given in the wail
ing room. Topics included breast health . cancer statistics and myths, cancer
screening and prevention, cancer diagnosis and treatment and imaging proce
dures . Half the patiens watched a 5 minute educational PowerPoint presentation
accompanied by a simple educational booklet and half used a more sophisticat
ed computer-based interactive program.
Results: Nearly all women (96%) declared high anxiety levels that were not re
duced by the pre-pocedural program. Most (79%) said they were helped making
the most of time spent in the waiting room. However 71% of patients between the
ages of 50 and 70 were not able to interact with the computer based program .
Most (85%) showed interest in mammography procedure, including compression
benefits .The most visited pages of the computer-based program were hormone
therapy, mammographic procedure , breast screening, breast self exam and oste
oporosis. All women showed interest in the directory of the hospital breast facili
ties.
Conclusions: Undergoing breast imaging generates fear of discovering breast
cancer. Information in the waiting room is helpful but must be very simple, mostly
related to the planned procedures . More detailed information must be available
later, both as digital and printed material ; every patient should decide their own
suitable format.

C-0250
Clinical and radiological findings of mixed infiltrating lobular carcinomas:
Our experiences
M. Castro Copete . M. Camero Ruiz, C. Crespo Martinez , M. Navarro Navarro,
J. Galant Herrero, I. Gonzalez Alvarez ; AlicantelES

Purpose: To demonstrate the relationsh ip between the presence of microcalcifi
cations at mammography and the ductal component in patients with a mixed
infiltrating lobular carcinoma .
Materials and Methods: We have reviewed 1176 breast cancer cases. 82 of
them were infiltrating lobular carcinomas (ILC) separated into two groups : pure
ILC (72 cases) and mixed forms with a ductal component (10 cases). The pur
pose of our revision is to study mixed ILC, analyzing clinical and radiological
findings .
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Results: The age of the patient ranged between 47 and 76 years old with a mean
of 58. We found microcalcifications in 8 cases (73%) as an only finding or asso
ciated to other manifestation, such as an asymmetric density or a spiculated
lesion (4 cases-50%). The asymmetric density was the form of presentation in
the remaining two cases (27%).
Conclusion: Microcalcifications were the most frequent mammographic finding.
27% of cases manifested as an asymmetric density. We have compared our re
sults with those obtained from other series, analyzing similarities and differenc
es. The presence of ductal carcinoma is the cause of microcalcifications as the
most frequent radiological sign in mixed ILC.

C-0251
New mammographic stromal deformity: Diagnosis and management
P.J. Maliakal, L. McLean; Newcastle upon TynelUK

Purpose: To assess the incidence of new stromal deformities (radial scar like
lesions) of the breast in our mammographically screened population and deter
mine the role of imaging, fine needle aspiration cytology and core biopsy in mak
ing a histological diagnosis prior to open surgical biopsy.Current guidelines within
the United Kingdom National Breast Screening Programme recommends open
surgical biopsy.
Materials and Methods: A retrospective study was performed to identify all pa
tients who had a new screen detected stromal deformity of the breast, unrelated
to previous surgery, during 2001-2002, in the Newcastle-upon-Tyne breast screen
ing programme. Their records were assessed for radiological scores (including
ultrasound findings), FNAC scores, core biopsy scores and final histology identi
fied on open biopsy.
Results: 14 of the 24690 screened patients were found to have a new stromal
deformity, giving an incidence of 0.056%. Radiological tests were found to have a
sensitivity of 14% and a specificity of 25%. FNAC was not sensitive, detecting
only 30% but had a specificity of 75%. Core biopsy proved to be both sensitive
and specific with respective scores of 75% and 100%.
Conclusion: Mammography, ultrasound and fine needle aspiration cytology were
found to have insufficient sensitivity and specificity in the pre-operative assess
ment of new stromal deformity of the breast. Core biopsy proved to be sensitive
and specific but was non-diagnostic in two patients (2 out of 14,14.3%) in whom
open biopsy showed malignancy. Results of this study strongly agree with the
guidelines, which recommend open surgical biopsy.

C-0252
Arterial infusion chemotherapy for locally advanced breast cancer:
Preliminary results
y. Baba, Y. Sagara, H. Hokotate, H. Inoue, M. Nakajo; KagoshimalJP

Purpose: We presents our preliminary results of transcatheter arterial infusion
chemotherapy (TAlC) for locally advanced breast cancer.
Materials and Methods: Ten patients with locally advanced breast cancer (stage
IIlb: 5, stage IV: 5) were enrolled in this study. 5 F catheter was inserted into the
femoral artery by Seldinger technique. After performing arteriography, searching
for feeding arteries of the breast cancer, we attempted to inject the indigocar
mine into the feeding vessels. Regimen of the anticancer drugs were as follows:
1) EpiADM: 60 mg/m2/w, 2) ADM: 45 mg/m2/w, 3) ADM: 45 mg/m2/w+ Taxotere:
45 mg/m2/mo 4) Taxotere: 60 mg/m2/w. TAlC was stopped when surgical indica
tion was observed by clinical and radiological monitoring.
Results: Overall efficacy was achieved in 8 patients (80%) (CR:2, PR6). Surgical
treatment was performed in all 8 patients, and local reccurence has not occurred
after 1 year. Adverse effect did not occur except in one patient (skin rash).
Conclusion: TAlC was feasible treatment for locally advanced breast cancer. We
think TAlC will be an optional preoperative treament in patients with locally ad
vanced breast cancer.

C-0253
Radiologic-pathologic correlation of contra-lateral tumor stains on CT
mammograms in patients undergoing breast cancer surgery
K. Hayakawa, A. Yamamoto, M. Nishino, Y. Nakamura, T. Morimoto,
S. Mukaihara, K. Takasu, T. Shimada; KyotolJP

Purpose: The purpose of the study is to correlate contralateral tumor stains on
pre-operative CT-mammograms in the patients undergoing breast cancer sur
gery with pathological findings.
Materials and Methods: 87 female patients were operated on under the diagno
sis of breast carcinoma during three years. All patients received CT-mammo
grams for diagnosis of the extent of main tumors and contralateral breast lesions.

Using a helical CT scanner the patients were positioned prone and scans were
done at 30 and 120 seconds after the injection of 100 ml of iodinated contrast
media. Maximum intensity projection (MIP) image of the whole breast was made
in the CC and ML projections. The two MIP images were prospectively evaluated
for the presence of tumor stains in both breasts. Eight patients (9.2%) showed
tumor stain in the contralateral breast. Their age ranged from 38 to 86 years.
Results: Among eight patients showing tumor stain in the contralateral breast,
five patients (62.5%) had synchronous breast carcinoma. Their histology includ
ed intraductal carcinoma in three patients and invasive ductal carcinoma in two
patients. Malignancy was not demonstrated at the time of the ipsilateral breast
surgery in the other three patients. The follow-up study for patients did not dis
close any mass lesion.
Conclusion: We found synchronous bilateral breast carcinoma in 5.6% patients
among 87 patients. This frequency of synchronous bilateral breast carcinoma is
higher than previously reported. It is important to examine the contralateral breast
for patients undergoing breast cancer surgery.

C-0254
The bad - the ugly - the liable
A.A. Ghiatas, G. Economou, D. Baltas, B. Gaki, A. Keramopoullos; Athens/GR

Purpose: Todemonstrate the importance of meticulous technique and strict quality
control in screening and symptomatic mamography.
Material and Methods: Imaging unit of a busy urban private practice breast center.
Mammograms have been collected representing examples of poor quality.These
are either departmental rejects or mammograms from other centers brought in
for comparison.
Results: The presented collection illustrates the potential of missing significant
pathology with impact on both patient outcome and screening detection rates. It
cannot be overempasized that in order to demonstrate the peripheral parts of the
breast, positioning technique must be extremely careful and is achieved only with
proper training. In addition satisfactory breast compression and correct labeling
contribute to the technique. In recent days with the high contrast films available
there is little room for variation in the optical density range, a fact related to the
tube output, automatic exposure control function and processing parameters. In
addition extreme caution is needed to avoid artifacts from the intensifying screens
or the processor. Much is expected from digital mammography which on the one
hand needs to produce high quality diagnostic images for the reporting physician
and on the other hand comes to act as a second reader. Examples of failure to
comply with gUidlines regarding the above are included in the presented series.
Conclusion: Adherence to the widely accepted guidlines of performance and
quality control is of paramount importance in order to ensure high detection rates
in breast cancer screening and satisfactory demonstration of pathology in symp
tomatic women.

C-0255
Mammographic artifacts and variations: A pictorial guide
F. Binokay, S. Soyupak, E. Akgul, M. Celiktas, E.H. Aksungur, K. Bicakci;
AdanaITR

Purpose: To review a variety of mammographic artifacts which may pose a clin
ical challenge and identify possible causes seen in routine screening.
Materials and Methods: Mammograms of women screened in our department
were reviewed retrospectively and prospectively for artifacts and variations caused
by a variety of factors.
Results: They are arranged in the following categories: processor related arti
facts, technologist related artifacts, mammography unit related artifacts and pa
tient related artifacts.
Conclusion: Radiologists and mammographic technologists should be aware of
numerous possible artifacts and variations that may create pseudo-lesions or
mask true abnormalities. A wide spectrum of artifacts are presented in order to
familiarize the viewer with the entities.

C-0256
Hormone replacement therapy and the breast: Mammographic follow-up
findings in various treatment protocols
P.Balci, A. Sarsilmaz, S. Karazincir, E. Yilmaz, M. Celiloglu, O. Dicle; IzmirlTR

Purpose: To demonstrate the effect of hormone repiacement therapy (HRT) on
mammographic findings and relate changes to the type of HRT used.
Materials and Methods: Out of 3550 referrals to the menapouse clinic, 1025
cases were selected who were using HRT (Combined, cyclic combined, conju
gated oestrogens or tibolone) and were at least one year post-menopause. The



control group consisted of 111 patients who had no recieved HRT.Two mammo
grams from each case performed within a one year period were retrospectivelly
examined. Densitometric measurements using a quanitative method were per
formed . Pre and post-HRT findings were compared using a mammographic pat
tern method and Wolfe c1assification.We also evaluated post-HRT lesions and
chang es in pre-existing lesions.
Results: The most marked increase in dens ity was observed for the group using
comb ined therapy group (49%, p=0.001 ). The re was greater increase in density
in the continuous combined group compared to the estrogen group (42%, p=O.026).
Although the estrogen group showed increased comp ared to the cycl ic comb ined
group .The effect of tibolone on breast dens ity was minimal and not statistically
significant (28%, p > 0.05).There was highly significant increase inbreast dens ity
for all pat ients tak ing HRT compared to the control group (44%, p < 0.0000 ).
Control group showed decreasing character as a density change.
Conclusion: We found that all forms of HRT increased breast density but these
changes were most marked for continuous comb ined therapy and least marked
for tibolone.

C-0257
Differential diagnosis of breast lesions using computed tomographic laser
mammography (CTLM)
E.N.C. Mi!n.e.;Plantat ion, FUUS

Purpose: Com puted tomographic laser mammography has been developed to
eliminate some of the problems assoc iated with conventional mammography:
neccess ity for compression, use of ionising radiation, low spec ificity (causing a
high percentage of negative biopsies) and low sensitivity in dense breasts.
Materials and Methods: We have performed over 800 mammogramlCTLM pairs
at 6 differen t centers in the U.S.A. and Europe . All cases were subsequently
biopsied. The CTLMs were initially analy sed "blind' by themselves and latterly in
conjunction with the mammograms (prev iously read ' blindly' by themselves).
Results: Our analysis showed an improvement in spec ificity from approximately
30% using mammography alone to 70% using CTLM as an adju nct. In addition
however the uniqu e ability of CTLM to show distribution of perfusion also allowed
us to diffe rent iate between non-neoplastic tissues, e.g. to determine whether the
dens ity of a breast was due to fibrou s, fibro-glandular or glandular tissue , to vis
ual ise cystic st ructures which were either equivocal or invisible on ultra sound
and to show (Without compression distortion) the true size, shape and position of
prostheses (with frequently surprising result s).
Conclusion: CTLM not only improves our ability to determ ine benign from malig
nant masses but also assists us in the differential diagnos is of all non-neoplastic
breast lesions .

C-0258
Mucocele-like tumors of the breast: Report of four cases and review of the
literature
O. Cos in Sales, P. Martfnez Miravete , F. Bergaz de Hoyos , G. Zornoza,
L.J. Pina Insausti ; Pamplona/ES

Purpose: Mucocele-like tumours of the breast (MLTB) were first described in
1986 . Histologically they are characterised by multiple cysts lined by flat , cuboi
dal or columnar epithelium with a mucoid material that occasionally spreads into
surrou nding stroma . MLTB are very infrequent lesions that were first described
as benign tumors. However, subsequent reports identi fied MLTB associated with
pre-malignant and malignant lesions. No repo rts describe the radiological fea
tures of these lesions. Our aim is to describ e the radiological appearance of MLTB.
Materials and Methods: Retrospective study. We reviewed our arch ives search 
ing for histologically conf irmed mucocele-like lesions. Clinical , mamographic, ul
trasonographi c (US) and biopsy features were studied.
Results : Four cases of MLTB were found . The age at diag nosis averaged 42
years (range , 35-46) .Three of the lesions were non-p alpable and only one was
palpable. Mammographically two of them showed up as susp icious calcif icat ions
and in the others mam mograms were normal. Two cases were found as cys tic
heterogeneous lesions on US. Two fine needl e aspi rations followed by surgical
biopsies, one 11-G vacuum-assisted biopsy and one ABBI biopsy were used for
diagnos is.Two cases were asso ciated with atypical ducta l hyperplasia (ADH).
Conclusion: In our experience MLTB may show up as suspicius calc ifica tions on
mammography or cystic rounded heterogeneus lesions on ultrasonography. As
sociation with borderline les ions (ADH) was found too.

C-0259
Positive predictive value of the BI·RADS and LE GAL classifications in 161
cases of microcalcifications
G.~, P. Bell i, M. Costantini, V. Valentin i, A. Magistrelli , M. Romani ;
RomellT

Purpose: To evaluate the positive pred ictive values of the BI-RADS and LE GAL
categorizations in 161 case s of suspicious microcalcifications detected at mam
mography.
Materials and Methods: 161 women with susp icious microcalcifications detect
ed at mamm ography undewent ste reotactic localizat ion and diagno stic surgical
biopsy. All the microcalc ifications were class ified according to the LE GAL and
Breast Imaging Repor t and Data System (BI-RADS) categorizations and the PPV
for each category was calculated on the basis of the pathological results.
Results: Histology diagnosed 77 benign and 84 malignant lesions. 42 of the 84
malignant lesions were in-situ carcinoma. According to LE GAL categ or ization
the microcalcifications were classified as follows: 40 (38 Band 2 M) as class 2
(PPV 5%); 34 (24 Band 10M) as class 3 (PPV 29,41 %); 62 (13 Band 49 M) as
class 4 (PPV 79,03%); 25 (2 Band 23 M) as class 5 (PPV 92%) . According to the
BI·RADS categorization the microcalcifications were classified as follow s: 10 (9
B and 1 M) as class 2 (PPV 1%); 38 (35 B and 3 M) as class 3 (PPV 7,89%); 62
(26 Band 36 M) as class 4 (PPV 58,06%); 51 (7 Band 44 M) as class 5 (PPV
86,27%).
Conclusion: BI-RADS and LE GAL classifications were helpful in discriminating
between lesions that are probably benign and probably malignant from the mam 
mographic microcalcifications . Recogn izing that microcalcifications were gener
ally non-pathognomonic, both BI-RADS and LE GAL categorizatio ns suggested
an appropriate use of the lexicon and the final recom mendation.

C-0260
A teaching file in a breast imaging unit: An Integrated Informatlc system
P. Monno , M. Capec e Minutolo, G. Cass and ro, A. Guerrieri, P. Salatino,
V. Lattanzio ; Baril/T

Purpose: To assess the valid ity and the need of a teach ing file in a breast unit.
Materials and Methods: An electron ic support in order to collect all the informa
tions related to the past and the future of our unit is created. A great file of images
accompanied by a teach ing electronic form with all the information about the
patient, the suspected diagnosis, the real diagnosis, the individual mammog ram
and/o r ultrasound image, the reason of their choice for teaching purposes and
the possible attached comments is des igned .
Results: Obtaining a teaching file accord ing to DICOM 3 standards for person al
or internal use that can be utilized also for e-Iearn ing and teleradiology.
Conclusion: In a modern breast unit an electronic teaching file is valid and nec
essary in order to quickly retrieve information. Furthermore, there is the wide st
possibility to create several queries obtaining all the images related to the given
keywords.

C-0261
The prevalence of breast cancer in patients with probably benign lesions
who refused mammographic follow-up
I.V. Kalogeropoulos, T.M. Krat imenos, S. Tsolak i, S. Kokkis, M.G. Skyl akaki,
P.N. Piperopoulos; Afhens/GR

Purpose: To detect the prevalence of breast cance r in non -palpable, mam mo
graphically probably benign les ions, in women who could not attend per iodic
mammographic follow-up.
Materials and Methods: 4187 assymptomatic women underwent first time mam
mography. According to BI-RADS system 376 women (9%) classified as proba
bly benign lesions (BI-RADS 3) afte r a full prob lem-solving imaging evaluation
work-up (mammographic finding s were masses or calcif icat ions) . A six month
follow-up was recommended but not accepted by 83 women (22%) due to living
on remote islands or to anxiety. All 83 women underwent core biops ies either
stereotactic vacuum assisted or U/S- guided spring activated guns.
Results: The histopathologic diagnosis of the breast biopsies specimens were:
79 benign ent ities , 1 LAH, 2 DCIS , 1 DCIS with foci of invasion. The positive
predictive value for carcinoma was 4%, slightly increased from previous reports,
probably because most of the women were over 50 years of age.
Conclusion: The low positive predictive value of breast cancer in this group of
women justifies periodic mammographic follow-up, but in women who cannot at
tend that protocol, a prompt biopsy should be offered because deiayed diagnosis
of cancer invasion may alter the prognosis.

406 A B iii 0 E F G



C-0262
Breast disease in the male: A management guide
E. Rabanal, R. Rosell, J. Salvia, R. Garcia; Sabadell/ES

Purpose: To present our experience in handling breast pathology in the male.
Materials and Methods: Over the last fifteen years, 701 males were referred to
our department for suspected mammary lesions. All of them were studied with
mammography, supplemented with echography in 56 cases.
Results: As expected, more than half of the patients (576) had gynecomastia
and no further studies were recommended. In our experience, gynecomastia does
not have two peaks, as described in the textbooks. It has a single peak in adoles
cents and an uniform spread across the following years. Lesions suspicious for
neoplasia (11 patients) benefited from needle biopsy. Cysts (8) were managed
with needle aspiration. Abscesses (4) also occurred and were drained by the
radiologist. Mastitis (13) was treated with antibiotics. Other pathologies found
were sebaceous cysts, neurofibroma, papilomatosis and ductal ectasia.
Conclusion: Breast pathology in the male is not infrequent and more than half of
the cases correspond to gynecomastia, which needs no further management.
Other conditions benefit from the actuation and expertise of the radiologist.

C-0263
Diabetic mastopathy
N. Mnif, L. Kribi, S. Oueslati, T. Ellouze, R. Hamza; TunisfrN

Purpose: Diabetic mastopathy is a pathology which may clinically simulate breast
carcinoma. Its frequency is difficult to evaluate and its pathogenesis is not yet
clearly understood. We report five cases of diabetic mastopathy.
Materials and Methods: Five diabetic patients aged from 31 to 46 years old
presented for mammography. Three patients had one or multiple palpable mass
es, one patient suffered from mastodynia and one patient was asymptomatic. All
patients underwent mammography and sonography. MRI was performed in one
patient. Histological study was performed in four patients.
Results: Mammography showed dense glandular tissue in two cases, localised
dense breast tissue in two cases and an ill defined mass in one case. Sonogra
phy showed a hypoechoic zone or mass with posterior shadowing.
Conclusion: Fibrous diabetic mastopathy is an entity which requires recognition
because of the prevalence of diabetes in Tunisia.

C-0264
Mammographic calcifications: AnatomicaUpathological classification and
differential diagnosis
G. Villeirs, E. Vanherreweghe, M. Mortier, K.L.A. Verstraete; Gent/BE

Breast calcifications are a common finding at routine screening mammography.
Many of these calcifications clearly represent benign or malignant breast dis
ease, but in a significant number of cases they remain indeterminate. The goal of
our exhibit is twofold: to present a comprehensive anatomical/pathological clas
sification and pictorial review of calcifications (lobular type, ductal type and extra
ductal type) to explain their morphology and distribution pattern and also to provide
a convenient mammographic classification system (based on morphology of in
dividual calcifications, distribution pattern, associated findings and evolution over
time) to increase the diagnostic accuracy.

Breast

Ultrasound

C-0265
Breast ultrasound and ultrasound-guided interventional procedures in the
breast: A CD-ROM multimedia teaching file
S.T. Prapavesis" B.D. Fornage', A. Palko', P.S. Zournpoulis-, C.F. Weismann',
1. Zarampoukas', A. Kukuvitis", Y. Koumpouros4, T. Gatzulis';
'Thessaloniki/GR, 2Houston, TXlUS, 3Szeged/HU, 4Athens/GR, 5Salzburg/AT

Purpose: Production of a multimedia CD-ROM presentation on breast ultrasound
and ultrasound-guided interventional procedures used in the diagnosis and treat
ment of breast pathology.
Materials and Methods: This educational tool incorporates a detailed descrip
tion of breast ultrasound theory in 120 subchapters, including a pathology atlas.
The texts are illustrated with more than 2000 ultrasound and mammography im
ages with detailed interpretations, several drawings and 140 videos. Cross-refer
ences (hyperlinks) link several specific points in the text to related subject matter
in other chapters, and to 51 clinical cases. The data have been organized to allow
non-linear study adapted to the individual reader. References, advice and tips of
practical importance based on the authors' experience are found embedded in
the text. The images and videos have also been arranged in galleries for study
and comparison with lesions encountered in everyday practice. An interactive
index allows the reader to locate subjects of interest and related video and case
material. Hyperlinks to a supporting site on the World Wide Web (WWW) and a
special E-Mail interface allow contact with the authors and access to breast
ultrasound related information accessible on the WWW without interrupting the
study.
Results and Conclusion: Integration of theory, video, images, case material
and hyperlinks to the WWW in a user-friendly interactive application allows ef
fortless navigation and non-linear study of the material, access to information on
the Web and interaction with the authors. The result is an effective educational
tool simulating personal instruction by an expert.

C-0266
The role of Doppler ultrasound in the evaluation of breast lesions
J.L. Del Cura, M. Campo, E. Elizagaray, R. Zabala, A.C. Vela, D. Grande;
Bilbao/ES

Purpose: To investigate differences in color and pulsed Doppler features be
tween benign and malignant breast lesions and between different tumor grades
and to propose diagnostic criteria for Doppler ultrasound (US).
Materials and Methods: In 591 breast lesions scheduled for US guided core
biopsy, color and duplex Doppler was performed. Lesion vascularity, pulsatility
index (PI) and resistance index (RI) were analyzed and correlated with histolog
ical results.
Results: Color flow was demonstrated significantly more frequently in malignant
(153 of 245,62%) than in benign (110 of 346,32%) lesions (p < 0.001), irrespec
tive of the size of the nodule. However, sensitivity, specificity, positive and nega
tive predictive values for this sign were low (62%, 68%, 58% and 72% respectively).
RI and PI were significantly higher (p < 0.001) in cancers. Althought overlap in
these values between benign and malignant lesions was observed, all nodules
with RI > 0.99 (those with inverted diastolic flow) or PI > 4 were malignant. No
significant relationship was found between PI, RI or color flow demonstration and
tumor grade or lymph node involvement in malignant lesions.
Conclusion: Flow demonstration in color Doppler studies indicates a higher pos
sibilityof malignancy but is not useful as a staple sign for malignancy. Any breast
lesion with RI > 0.99 or PI > 4 must be considered as probably malignant despite
any other sign present. Doppler findings are not useful to predict tumor grade or
lymph node involvement.

C-0267
Role of second look ultrasonography after MRI study for breast cancer
I. Zunnui, G.E. Francescutti, V. Londero, M. Bazzocchi, C. Del Frate, C. Zuiani;
Udine/IT

Purpose: To report our personal experience regarding 74 consecutive cases of
malignant breast lesions diagnosed by ultrasonographically guided core biopsy
on lesions detected by mammography and/or sonography. All patients were then
studied with magnetic resonance imaging (MRI) and then second look ultrasonog
raphy.



Materials and Methods: 74 women underwent MRI study after diagnosis of car
cinoma diagnosed by ultrasonographically guided core biopsy (14 G needle) .
MRI was performed with a 1 T system, using a three dimensional fast low angle
shot (FLASH) pulse Tl weighted sequence, before and after administration of
contrast media (2 ml/sec). The morphologic features of the enhancement, the
enhancement rate and the signal time-intensity curve were evaluated. Patients in
which the MRI study showed suspicious areas of enhancement, discrete from
the primary les ion , underwent second look ultrasonographic examination and
some went onto core biopsy.
Results: Second look ultrasonography was performed in 33/74 patients, on the
basis of MRI results (in 22 out of remaining 41 cases, MRI study confirmed the
presence of a single focus; in 19 cases multifocality was obvious) ; 22/33 then
underwent core biopsy. We performed 23 core biopsies in 22 patients, obtaining
10 more malignant lesions (41%) and 13 benign (59%); 84 lesions have been in
total detected in 74 patients.
Conclusions: When an MRI guided core biopsy system is not available, second
look ultrasonography is an important procedure for the evaluation of suspicious
foci of enhancement for correct therapeutic approach to malignant neoplasia.

C-0268
The duct tall sign: A new breast sonographlc sign helpful in differentiating
small complex cysts from solid lesions
S.T. Prapavesjs ', S. Angelopoulos' , K. Mparos2 ; ' ThessalonikilGR, 2LarissalGR

Purpose: A new breast sonographic sign is described, helpful in differentiating
some small complex cysts from small solid lesions
Materials and Methods: Based on extens ive experience with whole breast ultra
sound examinations during the past seven years (1996-2002) the authors pro
pose a new sonographic sign helpful in making the differential diagnosis of small
complex cysts from solid lesions. More than 3000 whole breast ultrasound scans
perfo rmed between 1996 and 2002 form the basis of this observation. Newer
ultrasound scanners often demonstrate internal echoes inside small cysts and
cystically dilated ductal structures, making differentiation from solid lesions diffi
cult . At the same time modern scanners provide a more detailed assessment of
the ductal structures than earlier scanners. It is often the case that a small com
plex cyst will be seen to communicate with a dilated ductal structure tapering
away Irom one 01 the cysts poles. This appearance, which we have called the
duct tail sign is often helpful in deciding for the diagnosis of a complex cyst as
opposed to that of a small solid lesion . Image and video examples are used to
illustrate the sign we propose.
Results and Conclusion: This sign is helpful during work with modern high res
olution scanners to achieve differentiation of small cystic lesions with internal low
level echoes from solid lesions.

C-0269
Usefulness of 3D ultrasound in the diagnosis of breast cancer
A.M. Mafias, A. Gonzalez-Lopez, R. Calvo , A. Daneyko , J. Madrigal; Madrid/ES

Purpose: The introduction of three dimensional ultrasound is the most recent
advance in the evaluation of breast pathology.Our purpose is to demonstrate the
contributions of this technique to the detection and diagnosis of breast cancer in
addition to the already well known utilities of conventional ultrasound or 20.
Materials and Methods: During a 1.5 year period, 3000 mammographies were
performed. In all cases with suspicious findings a 20 and 3D ultrasound was
performed. Latest generation equipment with 3D and linear high resolution ar
rays of 5-15 Mhz were used. In the analysis of breast pathology we performed
volumetric reconstructions, virtual surgery and three-dimensional vascular
Doppler.
Results: We demonstrated the new possibil ities that 3D ultrasound introduces in
the evaluation of breast pathology, making it possible to visualize the lesion in
three orthogonal planes and assessing new semiologic data . In the evaluation of
breast nodes we continue to follow the usual criteria such as compressibility of
the les ion, texture , complexion, marg ins, morphology, volumes and vascularity.
With the mult iplanar vision a new aspect until now is discovered in the ultrasound
image : the coronal plane, thus allowing us to def ine the relationship of the lesion
with the surrounding tissue and their retract ion in case of malignancy. Virtual
surgery, volumetric reconstructions and colour histogram in 3D are possible.
Conclusion: 3D ultrasound contributes with its multiplanar vision new possibilities
to the diagnosis and spatial analysis of breast pathology.
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C-0270
Complex ultrasound investigation in monitoring of non-operative treatment
of advanced breast cancer
T.S.~, V. Medvedev, O. Bondarouk, V. Ivankova; Kiev/VA

Purpose: We report our experience of the evaluation of the efficacy of adjuvant
therapy in advanced breast cancer.
Materials and Methods: The investigation of pathological breast lesions (includ
ing traditional ultrasound, color and energetic doppler sonography and 3D recon
struction vessels map ot tumor zones) was performed in 48 females who were
examined before , during and after every course of radiotherapy and chemother
apy. Investigation was carried out on the US ATL HOI 5000 linear probe 7,5-12
MHz .The results were compared with clinical , X-ray and biochemical data.
Results: The objectivity of complex ultrasound investigation use for evaluation of
efficacy of breast cancer conserving therapy was proved. Tumor response to treat
ment placed patients in 1 of 3 groups: I - good , II - partially good and III - poor
response. In the first group (9 patients) the tumor and metastatic lymph nodes
were absent; in the second group (28 patients) the size of tumor and number of
pathological lymph nodes and chaot ic intratumor vessels signals decreased by
more than 50% and in the third group the imaging of the tumors and lymph nodes
was unchanged (11 patients) or worse.
Conclusion: Change in the tumor blood flow appeared earlier than change in the
tumor size and density. Moreover, the tumor response was more dist inct in lymph
nodes than in primary lesion .We think , that to say about treatments effectiveness
will be more correct only after 3 courses of chemotherapy in cases ot advanced
and disseminated cancer.

C-0271
Ultrasound utility in the diagnosis of solid breast masses
J.M. Santana Montesdeoca, P. Aleman Flores, R. Fuentes Pavon , A. G6mez
Arnaiz, M. Diaz Sanchez, J . Cremades Dfaz ; Las Palmas de Gran CanariaiES

Purpose: To asses the diagnostic utility of US and the interobserver variability in
the diagnosis of solid breast nodules.
Materials and Methods: During a year 183 nodules in 143 patients with histo 
logical confirmation were studied with US. Nine malignancy criteria and in their
absence , four benign criteria were studied. All ultrasound studies were evaluated
by three radiologists. They did not know any of the patients' data . Nodules without
malignancy criteria and with two or more benignity criteria were cons idered as
benign. The diagnostic usefulness of each criterion and their different associa
tions were assessed. The kappa index was obtained to evaluate the radiologists'
agreement.
Results: For malignancy criteria we found sensitivities from 25 to 90% and spe
cificities greater than 75%, except for microlobulations, sharp contours and hyp
oechogenicity, whose specificities were lower . For benign criteria we obtained 35
to 45% sensitivities and specificities greater than 95%. For the association of
ovoid shape and thin echogenic capsule we obtained 31% sensitivity with a 100%
spe cificity and positive predictive value . In the bivariant analysis we found a sta
tistically significant association for all malignancy criteria except for microlobula
nons and hypoechogenicity.We also found a significant association for all benign
criteria except for hyperechogenicity. Radiologist agreement was excellent for all
criteria (k» 0.8) except for thick capsule and micro lobulations.
Conclusions: All nodules ultrasonically class ified as benign were also benign
after pathological exami nation . There are reproducable US criteria that present
excellent interobserver concordance that enable us to diffe rentiate betw een the
malignant and benign nature of solid breast masses.

C-0272
Role of ultrasound in the characterization of breast microcalcifications
G.E . Erancescutti , I. Zunnui, V. Londero, C. Zuiani , C. Del Frate , M. Bazzocchi ;
Vdine/IT

Purpose: To evaluate the role of ultrasound in breast lesions appearing in the
form of clusters of microcalcifications.
Materials and Methods: 164 patients with mammographically detected cluste rs
of microcalcificat ions underwent high frequency ultrasound examination to visu
alize the calcified particles or the solid lesion corresponding. Once the calcifica
tion area as been localized, we performed ultrasound guided core biopsy with 14
G needle. Specimen radiographs were obtained for each lesion .
ReSUlts: 102 out of 164 lesions underwent mammographically guided core biop
sy while 62 underwent ultrasound guided core biopsy. We obtained 47/62 malig
nant lesions (36 invasive carcinoma, 11 ductal carcinoma -in-situ/DCIS); 37/47
were associated with a mass or dilated ducts . Sonographically guided core biop-



sy showed malignant lesions in 76% while mammographically gUided cores
showed 25%. Five out of 11 DCIS were found to be invasive carcinoma after
definitive histological diagnosis that were obtained from the surgical pathological
specimen (mastectomy or breast-conservative surgery).
Conclusions: Ultrasound examination identified microcalcifications in 52% of
cases and in 74% of malignant lesions; 79% of malignant lesions were associat
ed with a solid ipoechoic mass or a dilated duct. No false negative cases were
found.
Our results show that high frequency ultrasound is an effective non-invasive
method to identify and localize breast microcalcifications and then perform core
biopsy. Direct ultrasound evidence of microcalcifications or associated solid mass
lesion is highly suggestive of invasivity.

C-0273
Doppler sonography for planning deep inferior epigastric perforator flap
P.Martinez-Miravete, A. Benito, J. Larrache, I. Gonzalez, E. Garcia-Tutor;
Pamplona/ES

Purpose: The aim of this study is to show the role of Doppler sonography (DS) to
plan a deep inferior epigastric perforator (DIEP) flap. The use of perforator flaps
has become increasingly significant, especially in female breast reconstruction
with breast cancer. Pre-operative evaluation of the vascular anatomy of these
flaps improves the surgical strategy making these procedures in faster and safer.
Materials and Methods: We evaluate all these women by Doppler the day be
fore surgery. We use a 4-7 MHz linear transducer and a Phillps-ATL-5000 ma
chine. After the location of both epigastric arteries, all perforator arteries (those
branches of the epigastric arteries which perforate the abdominal rectus mus
cles) are evaluated. We mark the skin at the level of the perforator arteries, espe
cially pointing out the largest vesseis.
Results and Conclusion: We show a new non-invasive modality for imaging
vascular perforators in the DIEP flap using DS.This allows precise pre-operative
planning of the flap and improves the surgical results in breast reconstruction.

C-0274
Microcalcifications of non-palpable breast lesions: Mammographic and
ultrasonographic correlation
A. Sawaki, H. Satake, K. Shimamoto, S. Ishigaki, 1. lshiqaki: NagoyalJP

Purpose: To investigate the correlation between mammographic appearance and
ultrasonographic patterns of non-palpable breast lesions with microcalcifications.
Materials and Methods: Mammographic and ultrasonographic findings of 41 (22
malignancy and 19 benign) cases with microcalcifications (all were clinically non
palpable) were reviewed by two radiologists. Microcalcifications were character
ized by shape and distribution. As for ultrasonographic features, the presence or
absence of dilated ducts, focal mottled patterns, masses and calcifications were
described. Mammographic and ultrasonographic findings were also categorized
as follows; 1:negative, 2:benign, 3:probably benign, 4:suspicious malignancy, and
5:highly suggestive of malignancy.
Results: For cancer diagnosis, the sensitivity of mammography and ultrasonog
raphy were 72.7% and 59.1%, while specificity was 73.7% and 89.5%, respec
tively. All category 5 cases on mammography were diagnosed as invasive ductal
carcinoma (IDC) or ductal carcinoma in situ (DCIS). They were classified as cat
egory 3-5 on ultrasonography. However, in these cases, calcifications could be
detected on ultrasonography. One category 2 case on mammography but cate
gory 5 on ultasonography was IDC. No abnormalities were detected by ultra
sonography in 18 lesions. In these 18 lesions, 12 were pathologically diagnosed
as benign (category 2-4 on mammography), and 6 were pure DCIS (category 3
4 on mammography).
Conclusion: Ultrasonographic appearance correlated well with the shape and
distribution of microcalcifications of the non-palpable breast lesions. Disagree
ment may exist in category on ultrasonography and mammography but had a
complementary role in diagnosing the nonpalpable breast lesions.

C-0275
Inter- and intra-observer agreement in sonographic diagnosis of breast
tumor
K. Shimamoto', 1. Endo', M. Ikeda', E. Ueno", Y. Konishi', M. Kubota"
H. Yasuda'. H. Tsunoda'. T. Watanabe'; 'NagoyalJP, 2Tsukuba/JP, 3KobelJP,
'/seharaIJP, 5TokyolJp, 'Fukushima/JP

Purpose: To evaluate the level of agreement in sonographic diagnosis of breast
tumor.

Materials and Methods: 100 cases of breast tumor (50 benign, 50 malignant)
were interpreted by 14 specialists with breast sonography. US criteria included
shape, border, halo, internal echoes (heterogenicity and echo level), posterior
echoes, disruption of anterior border, lateral shadows and the depth/width ratio.
Each criterion and observer's final impression were described using a 4 point
rating scale. In 50 cases double reading was done to evaluate intra-observer
variance. Kappa statistics were employed to analyze inter- and intra-observer
variance.
Results: Reproducibility was good or moderate for each criterion, however, the
kappa values of halo and heterogenicity of internal echoes were significantly
lower than those of the other criteria. Similarly, for intra-observer agreement, halo
and internal echo showed significantly lower kappa values. Agreement was inter
mediate in lateral shadows and depth-width ratio and high in shape, border, echo
level and posterior echoes.
Conclusion: Intra- and inter-observer agreement was low in internal echoes.
This finding would be unreliable to be used as a diagnostic criterion.
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Cardiac

C-0276 $

Cardiac iron overload assessment In ~thalassemia major patlents.T, MR
relaxometry vs cardiac function and exercise capacity parameters
G. Kotoulas, I.~, P. Baras, N. Vgontza, A. Lagiandreou , A. Trikas,
K. Tendolouris, D. Triantafillou ; Athens/GR

Purpose: To investigate if T. proton relaxation time measurements in the heart of
~-thalassemic patients are related to common echocardiographic-Doppler (ED)
indices of left ventricular (LV) systolic and diastolic funct ion and/or cardiopulmo
nary exercise parameters.
Materials and Methods: T2 measurements on the free wall of the LV of 30 ~ 

thalassemic patients (aged 18-35, 15 males, 18 asymtomat ic and 12 in function
al classes NYHA II-IV) were obtained at 1.5 T using a 2D, 2-echo,
Carr-Purcell-Meiboom-Gill TSE sequence (TR=2000 ms, TE, 2=8,40 ms). Prior
to MRI all subjects underwent complete ED and cardiopulmonary exercice testing
studies to determine LV dimensions, wall thickness, fractional shortening, ejec
tion fraction , peak mitral velocit ies of early and late atrial filling and their ratio, as
well as peak oxygen uptake (V02max) and anaerobic threshold (AT).
Results: LVT2measurements of asymptomatic patients (60±13 ms) were signif
icantly higher (p < 0.0001) compared to those of symptomat ic patients (35±9 ms).
No significant correlation was observed between LVT. and the studied ED indi
ces.A statist ically significant linear correllation was found between T2values and
VO max and AT measurements (r2=0.80, p < 0.05 and r2=0.82, p < 0.05 respec
tiv:ly) . Exercise capacity parameters were also proven sensitive enough
(p < 0.001) to differentiate between symptomatic (V02max=18.7±1.8 ml/kg/min,
AT=12.4±2.0 ml/kglmin) and asymptomatic patients (V02max=26.2±3.2 ml/kglmin,
AT=15.9±1.8 ml/kg/min).
Conclusion: MR T2relaxometry provides a non-invasive, reproducible means for
assessing myocardial iron. Conventional indices of cardiac function can only de
tect advanced disease, whilst cardiopulmonary exercise testing parameters seem
to be a better marker for predicting disease progression due to progressive myo
cardiac iron overload .

C-0277 @>

Feasibility of ultrasonic videodensltometry In the diagnosis of inflammatory
myocardial infiltration and fibrosis
I.E. Itskovitch , M.V. Dcryugin, V.Y. Sm!Isl:J.2y, S.A. Boytsov, E.F. Onischenko ;
51.Petersburg/RU

Purpose: To evaluate videodensitometry in the diagnosis of inflammatory myo
cardial infiltration (IMI) and myocardial fibrosis (MF) in patients with clinical signs
of myocarditis.
Methods and Materials: 49 patients with myocarditis signs and 7 healthy sub
jects (control group) were examined . All patients underwent myocardial single
photon emission computerized tomography (SPECT) with 99mTc-labelled
leukocytes for the IMI detection and myocardial perfus ion (MP) was assessed by
means of SPECT with 99mTc-MIBI for the MF definition. Left ventricle ultrasonic
densitometry was performed in long axis views from left parasternal border at
end-systole and end-diastole. Using these values the percentage cyclic variation
indexes (CVI) were calculated .
Results: By scintigraphic data patients were divided into 3 groups : firsl group
compr ised 20 patients with diffuse leukocyte uptake and normal MP considered
as IMI without MF; second group comprised 19 patients with localised leukocyte
uptake and abnormal MP (IMI+MF); third group consisted of 10 patients without
leucocyte infiltration but with low MP (only MF). In the control group (n=7) there
was no leukocyte uptake and MP was normal. CVI in posterior wall region was 33
± 9% for the control group; 8,3 ± 19% for the tst group; -2,7 ± 19% for the 2nd
group ; -11,2 ± 21% for the 3rd group patients, and the CVI in the septum 38 ±
10%; 10,6 ± 21%; -5,2 ± 22%; -19 ± 23%, accordingly.
Conclusion: The results of videodens itometry studies demonstrate that different
types of IMI were associated with a definite CVI percentage , while CVI became
negative with the appearance of MF.

C-0278
Positron emission tomography and "N-ammonia application for diagnosis
microvascular heart disease
D.V.~, L.A. Kofal, L.A. Tyutin,VE. Savello, I.E. Itskovich, E.V. Schukin,
K.S. Pavlenko; 51.Petersburg/RU

Purpose: Coronary atherosclerosis is a main cause of coronary artery disease
(CAD) as well known. But in about 30% of patients with typical angina undergo
ing coronary angiography for suspicion of stenotic coronary artery disease ang
iographically normal coronary arteries are found. The aim of this study was to
evaluate the diagnostic value of positron emission topography (PET) with " N
ammonia for detection of microvascular disease in patients with angiographically
normal coronary arteries and chest pain (X-syndrome).
Methods: 18 patients with typical angina were included in study. 13 of them had
coronary atherosclerosis assessed by coronary angiography. In 5 patients angi
ographically normal coronary arteries were found. Myocardial blood flow (MBF)
and coronary flow reserve (CFR) at rest and after coronary vasodilatation with
dipyridamole or adenosine were measured with 13N-ammonia dynamic PET.
Results: Maximal blood flow (MBFstress) and CFR were reduced in all of pa
tients with angiographically normal coronary arteries and chest pain
(MBFstress=1,54± 0,04 ml/min/gm; CFR=2 ,3± 0,09). In patients with coronary
atherosclerosis MBF stress and CFR were significant decreased in territories
supplied by diseased coronary vessels (MBFstress=1,68± 0,9 ml/min /gm;
CFR=2 ,1± 0,1; versus MBFstress=2,92± 0,12 ml/min/gm; CFR=4 ,1± 0,2 for nor
mal myocard ium; p < 0,05).The difference between MBFstress and CRF weren 't
significant in patients with X-syndrome and patients with coronary atherosclero
sis.
Conclusion: PET with 13N-ammonia is a feasible method to detect myocardial
blood flow abnormality in patients with angiographically normal coronary arteries
and chest pain, which is useful for diagnosis microvascular heart disease (X
syndrome).

C-0279
Comparison 01 magnetic resonance imaging and conventional X-ray
angiography In assessment of pulmonary vein diameters after
radiofrequency catheter ablation in patients with atrial fibrillation
R. Maksimoyic " T. Dill2,0 . Ekinci2, C. Ha, H.F. Pitschner-; 'BelgradelYU. 2Bad
NauheimJDE

Introduction: Radiofrequency catheter ablation (RFCA) of atrial myofibrils althe
orifice of pulmonary veins (PV) for treating atrial fibrillation (AF) causes frequent 
ly diameter reduction (DR) due to reversible edema or permanent stenosis. In
this study, magnetic resonance imaging (MRI) as a non-invasive technique was
compared to standard X-ray angiography (angio) for quantification of pulmonary
vein diameters.
Patients and Methods: 138 PVof 46 patients (52±10y) with AF were examined
before , one day after and three months after RFCA with MRI. The ostium and the
proximal 20 mm 01all PV were evaluated and measured . Quantitative vessel anal
ysis (Quantcor, Siemens , Erlangen) was done for the angio of 45 PVs before
RFCA.These data were compa red to MRI data .
Results: There was statistically significant correlation among MRI and X-ray
measurements (r=0.934 , p < 0.001). MRI measurements showed no significant
change of diameter at any time in untreated PV, whereas a significant DR was
found in PV after RFCA (before/one day after/3 mo. follow-up (fup): 15.2±2 /14.2±3
113.8 mm±3 mm, p < 0.001) . One day after RFCA 18 PV (13%) showed a DR
> 25%, 7 (5%) even> 50%. On follow-up 8 additional PVs showed a DR. In 6 PVs
a regression of DR was found.
Conclusion: There is a high correlation of PV diameters measured by MRI and
X-ray angiography. MRI proved to be accurate and reproducible for the measure
ment of PV diameters and allows non-invasive follow-up after RFCA.

C-0280
MRI of Impaired right ventricular function: A pictorial review
G.K. Schneider, I. Kindermann, F. Ahlhelm, P. Fries, M. Boehm , B. Kramann ;
Homburg a.d. Saar/DE

Purpose: Right ventricular dysfunction is generally underestimated as a signifi
cant cause of chronic heart insufficiency. Because of the complex shape and
pronounced trabecular structure of the RV echocardiography only allows an ori
entating analysis of RV function. However, using MRI it is possible to perform
reliable determinations of RV masses and volumes as well as analysis of under
lying concomitant or causative diseases. The aim of this exhibit is to demonstrate
typical and rare findings in the context of RV dysfunction.
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Materials and Methods: MR images of different primary and secondary patho
logic conditions leading to a RV dysfunction will be presented and discussed and
possible strategies in MRI for further work-up of different aetiologies will be pre
sented. Topics to be covered include pulmonary hypertension, pulmonary and
tricuspid valve disease, septal defects, functional left to right shunts, structural
disorders and ischemic hear disease as well as common and rare congen ital
heart disease and post surgical findings.
Results: In patients with chronic heart insufficiency concomitant right ventricular
dysfunction should always be considered. Since other noninvasive techniques
like echocardiography are only of limited value in evaluation and quantification of
RV funct ion , MRI may playa central role in determination of a RV heart insuffi
ciency.
Conclusion: RV dysfunction may result in a significant morbidity and may impact
greatly on the life quality of patients. MRI offers the possibility of a noninvasive
work-up of a large variety of DDx and thus awareness of the different underlying
pathologic conditions is of great importance for the radiologist.

C-0281
Comparison of single photon emission computerized tomography with
labeled white blood cells (WBC-SPECT) and contrast enhanced magnetic
resonance imaging lCE-MRI) in diagnosis of myocarditis
I.E. Itskovi tch, M.V.~, V.Y. Soukhov, SA Boytsov, T.N . Trofimova;
SI. Petersburg/RU

Purpose: To compare the resu lts of non-invasive methods of myocarditis detec
tion such as : WBC-SPECT and CE-MRI.
Methods and Materials: 54 patients 125females and 29 males) aged 15-47 years
with suspected myocard itis were stud ied. Each patient underwent WBC-SPECT
(for inflammation detection) and 99mTc-tetrofosmine (for perfusion assessment)
on "APEX-SP-6" gamma-camera (Elscint) . CE-MRI performed in 11 patients on
Vectra-0,5T (General Electric Corp .) for detection of interstitial water dipoles ev
idenced by high signal intensity. Tl-weighted images of the heart in standard
(axial, sagittal and coronal) and additional (four-chamber and short axis) slices
were obtained. Signal intensity was measured in projection of epicardial fat and
myocardial tissue and faVmyocardium coefficients were counted. More than a
30% decrease in coeff icient after i.v, contra st injection witnessed the presence of
interstitial water in myocardium (sign of inflammation).
Results: WBC-SPECT was effective in detection of foca Vdilluse leukocyte infil
tration of myocardium in 44 (81%) pat ients with clin ical /laboratory signs of myo
carditis.ln 10 (19%) patients there was no leukocyte infiltration of myocardium,
but decreased uptake of 99mTc- tetrofosmine considered as hypoperfusion due
to cardiosclerosis. CE-MRI in 8 out of 11 pts (72,7 %) with scintigraphic evidence
of myocarditis showed high intensity signal in Tl-weighted images from the same
regions of heart. Biopsy from pointed regions had inflammatory signs approving
the diagnosis of myocarditis. In 1 patient CE-MRI was inconclusive and in 2 pa
tients (18,1%) there was no pathological MR-signal from myocardium.
Conclusion: WBC-SPECT and CE-MRI of the heart are feasible non-invasive
methods for detection of myocarditis.

C-0282
Proton spectroscopy 1H MRS in the assessment of cardiac metabolism in
patients with dilated cardiomyopathy
M.J. Michalak, J . WaJecki, E. Michalak , Z. Bilinska, P Grieb, W. Ruzyllo;
Warsaw/PL

Purpose: Dysfunction of myocardium and its importance in clinical practice has
been recently discussed. Proton magnetic resonance spectroscopy (1H MRS )
plays an important role in the assessment of myocardial metabolism in patients
with dilated cardiomyopathy (DC) and this method is very useful in patients treat
ment and clinical prognosis.
Methods and Materials: Magnetic resonance (MRI + lH MRS) and two dimen
sional echocardiography (2DE) study were performed in 12 pts with heart failu re
NYHA II and III due to idiopathic dilated cardiomyopathy (wi thout coronary and
inflammatory DC) aged 41+/-7 yrs with left ventricular ejection fraction < 30%
and 10 healthy volunteers aged 45+/-7 yrs. By using a lH MRS PRESS method
a spectrum of metabolites were acqu ired from voxels localised at the ante rior
wall /ventricular septum. The following meta bolites of the myocardium were est i
mated: a contents of creatine (Crl , CR2 ), lipid (Lip) , lactate (Lac) and their ratios :
CR1/H20, CR2/H20, Lip/H20 , Lac/H20, Lip/CR , Lac/CR.
Results: We have noticed that only lipids metabolites Lip (2441,6 +/- 896,03 vs.
5584,2 +/- 1146,9 P less than 0,005) and ratio Lip/H20 (2,32 +/- 1,07 vs. 12,56 +/
7,52, P < 0,035) were significantly lowered In patients with DC compared to con-

trol group. The differences of the contents of the other metabolites and the ir ra
tios were non-significant.
Conclusion: Our preliminary 1H MRS study showed, that in the group of pa
tients with idiopatic DC the level of lipid contents decreased significantly.

C-0283
Influence of scoring parameter settings on Agatston and volume scores for
coronary calcification
PM.A. van OoHen, R. Vliegenthart, M.J.W. Greuter, M. Oud kerk ; Groningen/NL

Introduction: Cu rrent 4 and 16 -detector CT and Electron Beam CT (EBCT)
technology enables coro nary calcification evaluation . We investigated the effect
of three adjustable scoring parameters (4- or 8-connected, lesion size threshold,
and interpolation) on the Agatston and volume score outcome.
Methods: Simplified examples show the theoretical ellect of each parameter.
Real data evaluation was performed using AccuScore software with 8 different
parameter settings on EBCT scans from 10 volunteers randomly selected from
an ongoing study,
Results: Interpolation only negatively allects the volume score (max/mean 
43.3 %/-23.4%). Threshold decrease from 4 to 2 has an overall positive ellect
(max/mean Agatston +8.8'0/0/+3 .0%; Volume +20 .0%/+5.2%). Connectivity change
from 8 to 4 has an overall negative effect on both scores (max/mean Agatston 
4.2%/-0.3%; Volume -9.5%/-0.6%).
Conclusion: Software parameter sett ings allect the calcium score outcome and
thus should be mentioned when reporting calcium scores.

C-0284
Myocardial iron overload uslngT2* quantitative MRI (T2*qMRI)
T.G.~', O. Papakonstantinou', M. Deimling' , Z. Spiridakl ',
N. Papanlkolaou', S. Karabekios', N. Gourtsoyiannis'; '/rakl/on/GR,
2Er/angen/DE

Purpose: To introduce a new technique for the evaluation of myocardial iron over
load in multi-transfused thalassemic patients by means of T2* quantitative MRI
(T2"qMRI ).
Materials and Methods: Myocardial T2" and R2* values were calculated in 20
thalassemic patients (mean age : 29 ± 5.6 yrs , median age: 29.6 yrs) and 10
normal subjec ts on an 1.5 T MRI system using a breathhold 2D single slice Multi
Echo (16 echoes) Gradient Echo (MEGRE) sequence with initial parameters:
TRlTElfTE16/FA 160/2.7 /37 .65 ms/25°. No ECG gating was used. Sagiltal ob
lique and axial oblique slices were obtained dep icting cardiac short and long axis
anatomy.T2" values were calculated utilizing a weighted linear regression filting
model on which data were weighted according to background image random
noise . Serum Ferritin Concentration (SFC) levels were determined in all patients
(range : 900-5335 ng/ml). Myocardial T2" and R2" , liver T2" and R2" and rnyo
CaRdial T2" to paraspinous MuScle T2" ratios (T2"CR/MS) were compared and
correlated with SFC.
Results: Differences of myocardial mean T2" , R2" and T2 "CRIMS values be
tween pat ients and normal subjects were considered extremely significant
(p < 0.0001). Differences of myocardial mean T2" and R2" were cons idered ex
tremely significant when compared with either liverT2" and R2" (t=5.4 , P < 0.0001)
orparaspinous muscle T2" and R2* (t=7.47, P < 0.0001). Myocardial T2 " was not
correlated with SFC levels (r=0.39, p=O.l 0) . T2*CRlMS was poorly correlated
with SFC (r=0 .43, p=0 .08).
Conclusion: Myocardial iron deposition can be evaluated using either myocar
dial T2" , R2" orT2*CR/MS) measurements.

C-0285
Right ventricular arrhythmias: Is there a correlation between magnetic
resonace imaging and electrophislologic findings?
R. Maks imovic' , T. DiW, V. Mitrovic' , G.F. Bachmann' , A. Kluge', C. Ha,
H.F. Pitschner'; 'Be/gradeIYU, ' Bad Nauhe/m/DE

Background: Right ventricular (RV) arrhythmia has been increasingly found in
young pat ients . Since the diagnostic value of magnetic resonance imaging (MRI)
in these patients has not been well established , the aim of the study was to as
sess correlation between MRI and electrophisiological findings.
Palients and Methods: The study group included 307 pts, 51.1% males (157/307) ,
mean age 42.7±15.2 years , who were referred for clinical evaluation of RV ar
rhythmia. All patients underwent clinical examination, electrophysiologic study,
echocardiography and MRI. MRI morphological or functional abnormalities were
found in 53 (17.3%) patients and included 17 (32.1%) patients with ARVC, 15
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(28.3%) pat ients with idiopathic RV out flow tachycardia. 13 (24.5 %) patients with
polymorphic VES , and 8 (15.1 %) pat ients with idiopathic VF.
Results: Fatty replacement was seen exclusively in the ARVC patients. Severe
RV dilatation, RV aneurysm, prominent trabeculae, mild RV dilatation, RV wall
motions abnormalit ies, and segmental RV dilatation were seen more often in
patients with ARVC than in other groups . Furthermore, there was statistically
significant correlation among prolonged QRS complex and mild RV dilatation (,A.
=-0.31, P < 0.05), severe RV dilatation (,A. =0.36 , P < 0.05), RV aneurysm (A=0.35,
p < 0.05) and RV reg ional wall motion abnormalities (,A. =0.38, p < 0.01) . Also ,
RV aneurysm correlated with RV VES (,A. =0.32, P < 0.05) and presence of sus 
tained RV tachycardia (,A. =0.29 , P < 0.05).
Conclusions: Functional and morphological abnormalities seen on MRI are more
frequenf in the ARVC patie nts. Add itionally, there is signif icant correlat ion amo ng
MRI and electrophysiolog ical data which could direct further clinical decis ion
making in thes e patients.

C-0286
MRI pictorial essay of Isolated left ventricular non-compaction
K. Vanderdood, G. Van Camp, L. Trappen iers , M. Osteau x; Brussels/BE

Isolat ed left ventricular non -compaction (IVNC) was first described just over a
decade ago and remains a rare card iomyopathy, yet unclassified by the World
Health Organization.The diagn osis in both children and adults is often overlooked
although early detection and correct management of this condition are crucial as
the cli nical manifestati on includ es early heart fail ure (due to left ventricular dys
funct ion ), life threaten ing ventricul ar arrythmias and systemic embolic events.
IVNC is a genet ically heterogeneous congenital disorder characterised by prom
inent myoca rdial trabec ulations and deep intertrabecular recesses which lie in
continuity with the left ventricular cavity. This condition results from an arrest of
compaction of the loose interwoven meshwork of myocardial fibres during intrau
terine life.
Jenni et al. established four echocardiographic morpholog ical criteria diagnostic
for lVNC:
1) No coexisting cardiac anomalies.
2) A compac ted epicardial band and a thicker non-compacted endocardial layer
of trabecular meshwork with deep endo cardial spaces . A maximal end systolic
ratio of non-compacted to compacted layers of > 2 is diagnostic.
3) The predominant localisat ion of the pathology is mid-lateral , apical and mid
inferior areas. Reg ional hypokinesia is not confined to the non-compacted seg 
ments.
4) Colour Doppler shows perfused intertrabecular recesses .
In th is poster we compare echo card iograh ic find ings to the corresponding MR
images, applying the diagnostic cr iter ia to MRI. Sequence parameters used on
our 1.5 Tesla MR-unit for the morpholog ical and functional study of the heart are
extensively descr ibed .
The advantages of MRI on echocardiography, consist in a better appreciation of
the apex area and a more accurate visua lization of possible thrombi.

C-0287
Magnetic resonance imaging in patients with acute myocarditis
L.w. Poll , B. Schwartzkopff , M. Cohnen, A. Saleh , A. Scherer, Y. Rado ,
J.A. Koch , U. Madder ; Dusseldorf/DE

Purpose: To da te, relevance of MRI in pat ients with cl inically suspected acute
myocarditis is unknown .
Methods and Materials: 25 patients with a clinical diagnosis of acute myocardi
tis (f: 5; rn: 20, mean age: 34yrs) were investigated on a 1.0 T magnet (Gyroscan
T10-NT, Intera, Philips) using a synergy cardiac-coil. Axial ECG-triggered T1
weighted Spin-Echo sequences were performed before and after injection of
Gadodiamide. ECG-triggered T2-weighted spectral-inversion-recovery-(SPIR)
sequence was perfo rmed in axial plane and a balan ced-fast-field-echo sequence
was acquired in short-axis and four -chamber view. All pat ients underwent right
vent ricular endomyocardial biopsy (EMCB) on the same day follow ing MRI. lm
ages were evaluated for region wall motion abnormality, contrast enhancement
pattern and myocardial edema.
Results: In EMCB, seven of 25 pati ents had histologically proven myocarditis.
On MRI , focal myocardial enhancemen t in the septum and left ventricu lar free
wall associated with regional abnormality correlated wit h histologically proven
myocarditis in 6 out of 7 patients. Myocard ial edema was seen in 5 out of these 7
patients. In 5 other patients with negati ve EMCB, abno rmal focal enhancement,
abnormal wall motion and myocardial edema was detected in the left ventricular
free wall.

Conclusion: In patients wit h cl inically suspected myocarditis , abnormal focal
contrast-enhancement, regional wall-motion abnormality and myocardial edema
supports the diagnosis of EMCB -proven myoca rditis. Right ventricular EMCB may
give negative results but in these patients MRI can reveal myocardial changes
suggesting myocarditis in the left ventricular wal l. MRI visualizes local ization,
may give informations about act ivity and exten t, thus being a powerful non-inva 
sive diagnostic too l in acut e myocarditis.

C-0288
Imaging of the anastomoses between bronchial and coronary circulation in
a porcine model
C. Kotou las ' , D. Karn aba tidis-, C. Kalogeropo ulou2, P. Zabakis", T. Petsas",
D. Siablis", D. Douqenis": 'A thens/GR, 2Patras/GR

Purpose: Communications between coronary and bronchial vesse ls have occa
sionally been seen in coron ary angiography, but still, there is limited information
regarding the bronchial to coronary circulation anastomoses.The aim of this study
was to experimentally prove the presence of these anastomoses.
Material and Methods: Six young female white pigs were used . Heart and lung
were flus hed and preserved by UW solu tion , and removed in block including the
lowe r trach ea and the esophagus. Sp iral CT-scan and arteriography were per 
formed after contrast medium injection in an isola ted part of the desc ending tho 
racic aorta including the bronchial ar te ries. Selec tive arteriography of the
cannulated bronchial arteries was performed in 4 whil e in 2 pigs, contrast medi 
um was also injected at cont rol pressure of 100 mmHg in the ao rtic roo t. Finally,
dye was admini strated into the bronch ial art eries (n=4) or into the co ronary circu 
latio n (n=2) .
Results: In 5/6 a comm unicat ion between tho bron chial and coronary arteries
was clea rly detected rad iographically, around the left atrial , the post erior and
less the anterior left ventricular wall. Anastomoses with the esophageal arteries
were observed in 1 and with the pulmonary veins in 5. Dye was eas ily detected in
the bronc hial arteries (2/2 ) after injection into the aortic root and in the heart after
injecti on into the bronchial sys tem (3/4) .
Conclusions:The se data, supp ort ing previous observations, confirm s a def inite
communication between the bronchial and the coro nary arte ry ci rculation in pigs .
Bec ause of pig 's resemblance to human anatomy, potenti al clinical implications
may affect bronchial embolization and lung transplantation .

C-0289
123-I·MfBG sc intigraphy in assessment of sympathetic activity of
myocardium in patients with different functional classes of heart failure of
valvular and ischemic origin
V.Y. SQyjffiQy, SA Boytsov, A.E. Kuznetsov; St . PetersburglRU

Purpose: To analyse global and regional cardiac sympathetic activity (SA) in
patients with heart failure (HF) of different functional classes (FC) and origin.
Materials and Methods: 1231-metaiodobenzylguanidine (1231-MIBG) sci ntigra
phy was performed in comparable gro ups of patients wi th HF (NYHA HI clas ses:
n=23, III-IV classes: n=30): valvular disease (n=26) and CAD (n=27).
Results : Global SA of myocardium was highe r in pati ent s with III-IV FC of HF
espe cially of ischemic origin and decreased in long-term (> 10 years ) CAD. The
uptake of 1231-MIBG in basal infe rior myocard ium of patien ts with III-IV FC HF of
either origin and in patients wi th HF of valvul ar origin also in mid-ba sal inferior
segment of left ventricle (LV) was smaller than in the rest myocardium. Increase
of global myocardial SA and reduction of regional activ ity was observed in pa
tients with greater than median LV myocardial mass inde x, in female patients
with HF of valvular origin and in older than med ian age patients. Survival of HF
patients of both ethiological groups with increased global SA (H/M =1,45) and
absence of distinctions in regional SA was less than 2 years. Beta-blocker treat
ment (Metoprolol, 50 mglday, 2 mos ) of pat ient s with HF of ischemic ethiology
resu lted in decrease of glob al SA , restoration of regional activity (from 77% to
95%) predominantly in middle lateral and basal septal segments and reduction in
middle ante rior segment of LV.

Conclusion: 1231-MIBG scintigraphy is a prom ising approach to evaluate myo
cardial dys innervation and beta-b lockers treatment efficacy in HF patients of dif
ferent gender, FC and origin of disease.
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C-0293
Tricuspid annular motion by Doppler tissue imaging correlates with right
ventricular function during dobutamine infusion in corrected tetralogy of
Fallot
S.C. Apostolopoulou, T. Tsiotika, C.V. Laskari, N.L. Kelekis, J. Papagiannis,
S. Rammos; Athens/GR

Methods: We have studied 30 patients (pts) aged 62.5±11 years with MPE (pul
monary artery obstruction (PAO) > 50% as detected with CTA). In all pts, TE
revealed signs of right ventricular (RV) overload (i.e. RV dilatation, RV free wall
hypokinesis and RV systolic pressure (RVSP) above 55 mmHg). Thirty-six hours
later all pts underwent to a further CTA and TE. T was considered successful
when PAO < 50% was achieved and the post T RVSP was < 40 mmHg.
Results: Among 28 survivors CTA showed successful T in 19 pts (group A), and
failed in 9 of them (group B). In the post T echo study RVSP was < 40 mmHg in
16 group A pts and only in one of group B (p < 0.001). TE detected T success
with a sensitivity of 84% and a specificity of 89%.
Conclusion: i) CTA is an excellent tool for the detection of T results in pts with of
MPE. ii) TE can predict T results with a fair sensitivity and specificity. Given that
TE is costles, safe, simple and highly available it can be used as an alternative
method for the detection ofT results.

40 mcg/kg/min
0.18±0.05*
0.16±0.04*
1.77±0.89*
11.9±5.6*

20 meg/kg/min
0.16±0.06*
0.14±0.05*
1.45±0.99*
10.2±5.8*

C-0294

omcg/kg/min
Sa (m/s) 0.11±0.02
Ea (m/s) 0.11±0.03
Sa/Q-Sa 0.68±0.27
RVCI (Umin/m') 7.8±4.1
(* p < 0.01 versus baseline)

Purpose: To evaluate Doppler tissue imaging parameters of the tricuspid annular
motion at rest and during increasing dobutamine infusion as potential right ven
tricular function indices in corrected TOF.
Methods: We assessed 29 patients (age 11±6 years, 18 male) 8±4 years after
TOF repair. Peak systolic (Sa), early (Ea) and late diastolic velocity of the tricus
pid annulus at the right ventricular free wall, and time from onset of QRS complex
to Sa (Q-Sa) were recorded with pulsed Doppler tissue imaging. The ratio Sa/Q
Sa (Sa acceleration) was computed. Right ventricle cardiac index (RVCI) was
estimated with pulsed Doppler flow through the pulmonary valve. All parameters
were measured at 0, 10, 20, 30 and 40 mcg/kg/min of dobutamine infusion. Data
are expressed as mean±SD and were analysed with repeated measures analy
sis of variances and Pearson's correlation coefficient.
Results: Sa, Ea, Sa/Q-Sa and RVCI gradually increased with increasing dob
utamine rates (see table). RVCI increase from 0 to 40 mcg/kg/min related to the
corresponding increase in Sa (r=0.6, p < 0.01), Ea (r=0.5, p < 0.01), and Sa/Q
Sa (r=0.71, p < 0.0001).
Conclusion: Tricuspid annular motion, evaluated by Doppler tissue imaging dur
ing dobutamine infusion in corrected TOF, correlates with RVCI and may help in
assessing right ventricular function and reserve.
Table

Cardiac MRI in acute myocardial infarction after percutaneous coronary
intervention
J. Gellissen', C. Kulka', E. Giannitsls", H. Steen', H.-B. Gehl', T. Leibecke',
B.M. Stoeckelhuber', C.U. Bergmann-Koester', HD. Weiss'; 'UibecklDE,
2Heidelberg/DE

Purpose: To investigate the feasibility, safety and patient management in the
assessment of myocardial viability within 24 hours after acute myocardial infarc
tion.
Methods and Materials: MRI was performed in 25 pts. treated with PCI for AMI
within 24 hours after onset of clinical symptoms. Patients underwent follow-up
imaging at 1.5 T within 7 days. Short axis images were aquired using True-Fisp
Cine sequences for assessment of wall motion abnormalities, Flash IR sequenc
es for analysis of first-pass and delayed contrast enhancement patterns.
Results: All patients tolerated MR imaging in the early stage post infarction after
primary coronary stenting without signs of recurrent ischaemia (ECG, Trop. T)
due to stent dislocation or reocclusion. Dysfunctional myocardial segments shown
by MRI were consistent with regions revealing either hypoenhancement during
first-pass and/or delayed contrast enhancement. Late-Enhancement could be
demonstrated with better demarcation and with changes of size at follow-up studies
compared with early-stage MRI.
Conclusion: Cardiac MRI at 1.5 T proved to be a safe method to assess myocar
dial function and predict viability in the early course of acute myocardial infarc-

C-0290
Quantitative coronary angiography in analysis of progression and
regression of coronary artery disease in relation to coronary stenosis
morphology
J. Saponjski, M. Ostojic, B. Beleslin, M. Nedeljkovic, V. Vukcevic, S. Stojkovic;
BelgradelYU

Morphologic and functional examination of pericarditis on MRI
G.F. Bachmann" A. Kluge', T. Dill', R. Maksimovic', O. Ekinci', C. Muller';

'Bad Nauheim/DE, 2Giessen/DE

C-0292

C-0291

Assessment of intravenous thrombolysis results in cases of massive
pulmonary embolism by a combined computer tomography angiography
and transthoracic echocardiography
C. Samara, G. Lazaros, I. Fotiadis, I. Pantazis, K. Lyberopoulos, E. Antypa,
G. Zois; Athens/GR

Background: Computer tomography angiography (CTA) has been established
as an important tool for the diagnosis of massive pulmonary embolism (MPE) as
well as thrombolysis (T) for its treatment. In the present study we have assessed
the ability of transthoracic echocardiography (TE) to detect the T outcome, as
compared with CTA, in patients with PE.

Background: The aim of this study was to analyze progression and regression of
coronary stenosis in relation to stenosis morphology.
Methods: The study group consisted of 53 patients (43 male, 10 female; mean
age 54±11 years) with 66 coronary lesions, whose symptoms were indication for
the first and second coronary arteriography. Coronary stenoses were analyzed
by quantitative coronary arteriography including percent diameter stenosis (%DS),
According to the Ambrose angiographic lesion morphology in 4 groups groups
were identified: Group I (n=18) with simple concentric lesion morphology, Group
lIa (n=20) with simple eccentric lesion morphology, Group lib (n=22) with com
plex lesion morphology, and Group III (n=6) with complex and multiple coronary
stenoses.
Results: Progression of coronary artery disease was identified in 66%, 75%,
80% and 100% of lesions in Ambrose groups I, lIa, lib, and III, respectively. On
the contrary, regression ot coronary stenosis was documented in 33%, 25%, 20%
and 0% of lesions in groups I, lIa, lib, and III respectively. However, comparing
the lesions with non-signiticant and significant stenosis progression of coronary
stenosis was higher for the lesions with DS < 50% for all groups" reaching statis
tical significance in group I (I, +0.52±0.55 vs -0.24±0.32 mm, p < 0.01; lIa,
0.61±0.80 vs 0.13±0.32 mm, pens: 0.66±0.69 vs 0.33±0.56 mm, pens).
Conclusion: Coronary lesion morphology of simple type was associated with
lower rate of coronary stenosis progression. However, coronary lesions of all
morphological types tended to exhibit higher rate of progression in quantitatively
less severe coronary stenosis.

Purpose: To demonstrate amount of pericardial effusion, thickening of pericar
dium, local inflammatory activity, and diastolic relaxation disturbance of right ven
tricle in pericarditis using MRI.
Methods: Eleven patients with echocardiographic proven pericardia] effusion and
signs of systemic inflammatory activity were examined on MRI (Siemens, sona
ta) using the following protocol: T1- and T2-weighted TSE sequences to demon
strate morphology (thickening of pericardium, dilatation of caval veins), cine MRI
to assess contraction and relaxation function of the right ventricle (RV) 3) flow
measurement through tricuspidal valve to caiculate vt-curves for definition of
obstruction 4) contrast enhanced TSE and FLASH with fat suppression in early
and late period to assess local inflammatory activity of pericardium and myocar
dium. All findings were compared with echocardiography.
Results: 7/11 patients showed enhancement of peri- and epicardium in early
contrast studies. Myocardial enhancement was shown in only 2 cases. Pericar
dial effusion was evident in all cases ranging from 6 to 15 mm. Impairment of
diastolic relaxation was found in 5 cases whereas obstruction was demonstrated
in only two cases due to a thickened pericardium. Dilatation of caval and liver
veins was found in 8 cases. Pericardial effusion was seen in ultrasound as well
as functional impairment, but inflammatory activity was seen only on MRI.
Conclusion: MRI is a valuable method for overall assessment of morphological
changes, functional disturbance of the right ventricle and local inflammatory ac
tivity in pericardial diseases. If focussing on the right heart, MRI is superior to
echo.
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tion even within 24 hours after primary coronary stenting. The different enhance
ment patterns of acute and follow-up imaging are compared and evaluated. The
algorithm of patient mangement pre-and during MRI as well as the protocol out
line to assure short acquisition times and reasonable examination times are dis
cussed.

C-0295
The imaging of cardiac tumours
A. Martinez-Cuesta. M. Elorz, J.-1.Bilbao Jaureguizar, G. Bastarrika, J. Barba ,
I. Sola; PamplonalES

Purpose: To review the imaging findings of primary and secondary cardiac tu
mours, with different imag ing modalit ies (plain films , ultrasound, CT, MRI, PET).
To establish the role of these imaging modalities and transvenous biopsy in the
diagnosis of cardiac tumours. To illustrate the most characteristic features and
emphasise the differential diagnosis.
Materials and Methods: Retrospective review of our institution database select
ing the most demonstrative examples of various primary benign (myxoma , fi
broelastoma , rhabdomyoma , fibroma, hemangioma, lipoma, paraganglioma , etc)
and malignant (angiosarcoma, rhabdomyosarcoma, osteogenic sarcoma , leio
myosarcoma, fibrosarcoma, liposarcoma, primary cardiac lymphoma) cardiac
tumours as well as secondary (metastases of the lung and breast, melanoma ,
hepatocarcinoma, hypernephroma, lymphoma) conditions.
Results: Primary cardiac malignanc ies are uncommon tumours that are difficult
to diagnose clinically. Metastases are commoner than primary cardiac tumours
and are generall y associated with a poor prognosis. Different primary cardiac
malignancies may have different clinical , morphologic, and radiologic features
and intraca rdiac locations . Advances in imaging techniques have allowed earlier
detection of card iac malignancies as well as more accurate diagnosis and char
acterization. Furthermore, an histological diagnosis may be obtained by trans
venous biopsy.
Conclusion: Cardiac malignancies represent a grey area for many radiologists.
Familiarity with these imaging features and with the relative effectiveness of these
modalities is essent ial for prompt diagnos is and effective treatment.

Cardiac

Multidetector CT (MDCT)

C-0296 $

Non-Invasive characterisation of vulnerable plaque of coronary artery by
submlllimeter MSCT coronary artery angiography vs intracoronary artery
ultrasound
J.S. SQng ' , J.L. Sablayroll es' ; 'Beijing/e N, 2ParislFR

Purpose: Toinvestigate the feasibility and value of evaluation in vulnerable plaque
of CA with sub-millimeter Multi-slice CT CA angiography compared with ICUS.
Methods: Based on patholog ical criteria of vulnerable plaques, compos ition is
more than 40% lipid core with a thin fibros is cap. 24 vulnerable plaques of 50
cases detected by ICUS were scanned by submillimeter MSCT CA angiography
with scan protocal: 16 x 0.625 mm slice thinkness, 125 ms temporal resolution,
retrospectively ECG-Gated , and Smartprep technique monitor delayed time with
150 ml Ultravist (370) contrast injected. Size and CT HU number of these plaque
was detected and analysed. Data from submillimeter MSCT and ICUS were blindly
and retrospectively analysed; sensitivity, specificity and correl ation were calcu
lated .
Results: Sensitivity and specificity in diagnos is of vulnerabl e plaques with sub
millimeter MSCT CA angiography are 89% and 92%; the correlation between
submillimeter MSCT CA angiography and ICUS in the evaluation of vulnerable
plaques is 0.787; relative ly low-spatial resolut ion is the key for misdiagnosis of
vulnerable plaques .
Conclusions: Vulnerable plaque composition could be clearly different iated and
class ified by submill imeter MSCT CA angiography. This new non-invasive tech
nique shows promising potential in the assessment rupture -prone vulnerable
plaque in known or suspected CAD. Spatial resolution needs to be further im
proved for lesion morphology.

C-0297
Radiation exposure in cardiac multislice CTwlth a 4- and a 16-row detector
scanner
L.W. EQl1' , M. Cohnen ' , H. Pump' , S. Brachten ' , K. Ewen' , A. Saleh ' ,
R.M.M. Seibel2 , U. Madder'; 'Dusseldorf/DE, 2Mulheim a.d. Ruhr/DE

Purpose: To assess effective doses in four- and sixteen-detector-row multislice
CT of the heart.
Methods and Materials: MSCT protocols for cardiac calcium scor ing (CS) and
coronary CT-angiography (CTA) were simulated at a 4-dector-row scanner ("So
matom Plus 4 Volume Zoom') and a 16-detector -row scanner ('Sensation 16".
both: Siemens) with different slice collimation (4x1, 4x2.5, 16x1,5, 16xO,75 mm),
and pitch-factors (1.5,1 .8,5.7,2.8) using an anthropomorphic Alderson-Rando
phantom.Tube potential was 120 kV, tube current was 100 mAs for CS and var
ied from 330 to 500 mAs for CTA. Effective doses were estimated by use of LiF
thermoluminescent dosimeters at several organ sites.
Results : For the four detector row scanner, effective doses of 2.4 (male) and
2.9 mSv (female, CS), and 7.7 (male) and 11.2 mSv (female, CTA) were meas
ured. For the sixteen-detector-row scanner, 2.8 (male) and 3,3 mSv (female, CS),
and 12.7 (male) and 14.9 mSv (female, GTA) were measured. Highest organ doses
were found for the female breast (8 mGy for CS, 45 mGy for CTA), the lungs
(11 mGy for CS, 50 mGy for GTA) and lheskin (12 mGyforGS, 64 mGyforCTA).
Conclusions: The effective dose of patients undergoing MSCT of the heart may
reach values known from chest or abdominal CT scans.With the protocols used
in this phantom study, the 16-detector row scanner leads to a higher exposure
than a 4-detector row scanner with the advantage of a smaller slice collimation
and a shorter examination time.

C-0298 $

Retrospectively ECG-gated multislice CT of the ascending thoracic aorta:
Variation in the optimal reconstruction phase and relationship to heart rate
G. Morgan-Hughes , P. Owens, A.J. Marshall, G.A. Roobottom; Plymouth/UK

Purpose: ECG-gating reduces motion artefact in GT of the thoracic aorta , how
ever the optimal reconstruction phase (ORP) may vary between patients. Our
aim was to demonst rate this variability and to establ ish the importance of heart
rate in retrospectively ECG-gated multislice CT of the thoracic aorta .
Materials and Methods: We analysed data from 25 patients who had undergone
retrospectively ECG-gated cardiac multislice CT. Multiphase reconstruction was
carried out for each patient to assess motion artefact scores at five levels of the
thorac ic aorta . The phases reconstructed were centred at 37.5%, 50%, 62.5%
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and 75% of the R-R interval. Motion artefact was scored on a five-point scale.
Inter-observer agreement was excellent (weighted kappa statistic 0.86).
Results: There was significant posit ive correlation between image motion arte
fact and heart rate (Pearson R - 0.72, P < 0.001). The ORP varied markedly
between patients. For patients with a heart rate $ 70 the reconstruction phase
centred at 75% of the R-R interval had the least motion artefact (Kruskal·Wallis
test, P = 0.004). This finding was consistent for all levels of the ascending aorta
(P < 0.05). Patients with a heart rate > 70 demonstrated the least motion artefact
in the diastolic phase centred at 50% of the R-R interval (P = 0.09, NS).
Conclusion: There is marked inter-patient variation in the ORP for retrospective
ly EGG-gated multislice GT of the thorac ic aor ta. Heart rate has a significant
influence on motion artefact per se and may be useful In pred iction of the ORP.

C-0299
Cardiac function in patients with atrial fibrillation: Evaluation with non-ECG
gated half second helical multidetector-row CT
S. Hamada , S. Mural, S. Yamamoto, T. Fukuda, T. Johkoh , H. Nakamura ;
Suita/JP

Purpose: There are several disadvantages of EGG-gated helical multide tector 
row GT (MDGn. One disadvantage is that arrhythmia limits the application of
EGG-gated MDCT. This study is to assess card iac function of the patients with
atrial fibrillation (af) by using non ECG-gated helical MDGT.
Materials and Methods: With a single breath-hold, the patient's entire heart was
scanned without EGG-gating (0.5 mm thick detector-row. pitch 5.5, and 0.5 sec
ond per rotation) by using contrast enhanced helical MDCT (Toshiba, Aquilion).
Reconstructed 0.5 mm thickness slice (half scan algorithm) corresponded to one
cardiac phase, even in cases of arrhythm ia. Several contiguous slices covered all
cardiac phases in one RR interval, although cardiac motion was irregular. Left
ventricular lumen (LV) within all slices was traced and the cross-sectional area of
LV in each slice calculated. We plotted graph of slice posit ion versus LV cross
sectiona l area. Next, from these graphs, we picked up convex (diastole ) points
and concave (systole) points .The integration of these points formed end-diasto
lic LVvolume and end-systolic LVvolume, respectively. Also. from the distance of
slice position, transient Heart Rate can be calculated. We applied this method to
the evaluation of card iac function of 20 patients with AF. We compared these
values with the modified Simpson method using echocardiogram in the same
patients.
Results: Close correlation between our method and echocardiographic method
was obtained (r=0.99 and 0.98. for end-diasto lic volume and end-systolic vol
ume, respectively; p < 0.05).
Conclusion: Our method of helical MDCT without ECG-gating can be applied to
cases with arrhythmia.

C-0300
ECG-controlled tube current modulation ("ECG pulsing") in cardiac MSCT:
Phantom measurements of dose reduction
i .w EQ!!, M. Cohn en, S. Brachten, K. Ewen, A. Saleh , A. Scherer, U. Madder;
DOsseldorf/DE

Purpose: To evaluate the effect of ECG-controlled tube current modulation on
radiation exposure in retrospectively-ECG-gated multislice CT (MSGT) of the heart.
Methods and Materials: Three different cardiac MSGT protocols with changing
slice collimation (4 x 1, 4 x 2.5 mm), and a pitch-factor of (1.5 and 1.8) were
investigated at a MSCT scanner Somatom Volume Zoom, Siemens . An Alder
son-Rando phantom was equipped with LiF-ther moluminescent dosim eters. Ef
fective doses were calculated using ICRP-weighting factors. Scan protocols were
performed without and with EGG-controlled tube current modulation at two differ
ent heart rates (60 and 80 bpm).
Results: Radiat ion exposure with (60 bpm) and without tube current modulation
using a 2.5 mm collimat ion was 1.8 mSv and 2.9 mSv for females, and 1.5 mSv
and 2.4 mSv for males, respectively. For protocols using a 1 mm collimati on with
a pitch-factor of 1.5 (1.8), radiat ion exposure with and without tube current mod
ulation was 5.6 (6.3) mSv and 9.5 (11.2) mSv for females, and 4.6 (5.2) mSv and
7.7 (9.2) mSv for males, respectively. At higher heart rates (80 bpm) radiation
exposu re is increased from 1.5 - 1.8 mSv to 1.8 - 2.1 mSv, using the 2.5 mm
collimation, and from 4.6 - 5.6 mSv to 5.9 - 7.2 mSv, for protocols using 1 mm
collimation.
Conclusions: The EGG-controlled tube current modulation allows a dose reduc
tion of 37% to 44% when retrospect ively EGG-gated MSCT of the heart is per
formed. The tube current as a funct ion over time and therefore the radiation
exposu re is dependent on the heart rate.

C-0301
Characterization of motion artifacts in multlsllce spiral CT
H. Gra.!. M. Heuschmid, A. KOllner. A.F. Kopp, C.D. Glaussen , F. Schick ;
TObingen/DE

Purpose: Motion artifacts in MSGT resulting from object motion in z-direction are
examined , using a special phantom. For image interpretation in complex anatom
ical structures, qualitative information is worked out, also applicable to retrospec
tively EGG-gated heart imaging. Here coronary vessels moving at a phase shift
with respect to heart cont raction must be cons idered.
Methods: Measurements are done with a multislice spiral CT with a rotation time
of 500 ms for 4 x 1,0 mm and 2 x 0,5 mm collimat ion. As phantom an acry lic
glass body is used with imbedded glass beads of 1 to 3 mm diameter.The object
motion is sinusoidal with an ampl itude of 5 mm and frequencies of 60/m in and
90/min, result ing in object velocities typical for vessel motion during the diastolic
phase.
Results: Small parameter changes result in strongly different image quality and
the moving objects appear in different slices. Depending on the phase of the
movement with respect to the CT scan objec ts up to 3 mm diameter can vanish
completely or appear hyperi ntense in the image. The model investigated is also
applicable to retrospectively ECG-gat ed heart irnaqinq for the detection of steno
sis. For calc ium scor ing it can explain variations with respect to reproducibility
and abso lute score values.
Conclusion: The presented considerations and results must be taken into ac
count in image interpretation with possible object motion in the z-direction .Vari
ations in the determination of the degree of stenosis or in calcium sco re
measure ments can be explained by different vessel motion during the diastoli c
heart phase .

C-0302
Comparative analysis of MSCT and PET diagnostic potentials In detection
of ischemic myocardial lesions
L.A. Tyutin, I.E. Itskovitch, E.V. Rozengaouz , E.A. Zhukova, D.V. Ryjkova ,
L.A. Kofal; St . Petersburg/RU

Objective: To compare the diagnostic potentials of MSGT and PET in the as
sessment of myocard ial perfusion.
Materials and Methods: 25 patients with CAD (17 men and 8 women ) were
studied by MSGT and PET. MSCT data were obtained using a Somatom Volume
Zoom GT scanner (Siemens) during intravenous injection of contrast agent (Om
nipaque). Retrospectively ECG-gating image reconstruction was conducted. MPR,
MIR, and RT3D were used for evaluation of coronary arteries. PET was per
formed on Ecat-Exact 47 (Siemens) with perfusion agent N13 ammonia. For top
ographic evaluation of the left ventr icle the standa rd 16-segment model was
applied.
Results: In a subgroup consisting of 9 (36%) patients. high-grade stenoses in 12
coronary arteries were detected with MSGT. PET at rest revealed significant (45
50%) reduct ion of perfus ion in the corresponding myocardial segments in 7 pa
tients from this SUbgroup.The remaining two patients of this subgroup had transient
perfus ion deficiency dur ing the stress-PET. In a second subgroup consisting of
11 (44%) patients, low-grade stenos es in 24 coronary arte ries were detected
with MSCT. PET at rest revealed moderate (25-30%) reduction of perfusion in the
appropriate myocardial segments in 4 patients of this SUbgroup. Seven patients
of this subgroup had perfusion deficiency in the corresponding myocardial seg
ments during the stress-PET. On the other hand ,S (20%) patients with intact
coronary arteries on the MSCT images had insign ificant reduc tion of perfus ion at
rest and during stress as detected by PET.
Conclusion: A significant correlation between MSCT and PET data was found in
the assessment of myocardial perfusion,

C-0303
Comparative stUdy of restenosls of coronary artery stent with
submillimeter multislice CT angiography and intracoronary artery
ultrasound
J.S. Song ' , J.L. Sablayrol les", S. Yun' ; ' Beij ing/e N, 2Paris/FR

Purpose: To assess the reliability of diagnosis of restenosis of CA stent with
submillimeter MSGT CA angiography vs IGUS.
Methods: 31 cases with restenosis (out of 50 cases) were comfirmed by IGUS.
These 31 cases were examined by submilJimeter MSGT CA angiography with 16
x 0.625 mm ST, and 125 ms TR. These data including submillimeter MSCT GA
angiograph y and ICUS were analysed blindly, and specificity, sensitivity and cor
relation were calculated.
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Results: Sensitivity and specificity in diagnosis of restenosis of CA stent were
91% and 94%. Correlation between submillimeter MSCT CA angiography and
ICUS is 0.867 . Serve calcification is key in misdiagnosis in restenosis.
Conclusions: Submillirneter MSCT CA angiography is the first choice and opti 
mized modality for screening restenosis of intracoronary artery stent.

C-0304
Multislice CT for quantification of aortic valve calcium
G. Morgan-Hughes, A.J. Marshall , CA Roobottom; Plymouth/UK

Purpose: We aimed to develop an accurate and reproducible method of quanti
fying aortic valve calcification (AVC) to enable future assessment of progression
slowing, or regression , of AVC with lipid lowering therapies.
Materials and Methods: The study group consisted of 20 patients known to have
AVC following routine echocardiography. Aortic valve area was < 1.5 cm2 (conti
nuity equation) . Multislice cardiac CT was acquired using prospective ECG trig
gering (60% of R-R interval), contiguous non-overlapping slices with a collimation
of 4 x 2.5 mm, 120kV, 165 mAs/slice and 500 ms gantry rotation .To assess inter
scan variability a second AV selective scan was acquired. Aortic valve calcifica
tion and the adjacent aorta in continuity with the valve were included in the aort ic
valve calcification score (AVCS). The AVCS was calculated using a density of
130 Hu for an area of > 0.5 mm2 • The weighting factor used for AVCS quant ifica
tion was calculated using both step /continuous functions and mean/maximum
attenuation. Interscan variability was calculated for each combination.
Results: Regardless of the mode of weighting factor calculation AVCS mean
interscan variability (12.5 % - 16.5%) was acceptably low. Using the mean in
stead of the conventional max imum CT density in the weighting factor calculation
produced the lowest mean interscan variabilities (12 .9% step, 12.5% continuous
vs 15.0% step, 16.5% continuous) .
Conclusion: This study shows that prospectively triggered multislice cardiac CT
can be used to quantify AVC. The interscan variability is suttlcient to allow accu
rate, reproducible follow-up of progression or regression of an AVCS. Weighting
factor should be calculated using the mean CT density.

C-0305
Stent patency screening using multlsllce computed tomography (MSCn
M. Pasowicz, P. Klimeczek, P. Wilkolek,T. Przewlocki , M. Konieczynska,
W. Tracz; Krakow/PL

Purpose: The present study aimed at assessing the diagnostic value of MSCT in
non- invasive evaluation 01stent patency in comparison with conventional coro
nary angiography (CCA) .
Material and Methods: We evaluated 58 patients (14 women, age 40 to 65 years,
mean age 53 SO 12 years) with 60 stents in native coronary arteries. The pa
tients were referred for CGA due to recurrent angina. Stent distribution: Total 60.
Left main 1, Left anterior descending 32, Circumflex artery 10, Right coronary
artery 17. MSCT scans (Volume Zoom , Siemens Erlangen) were obtained using
Heart View software. Images were acquired throughout the entire cardiac cycle
and then reconstructed at diastole with retrospective EGG gating.The stent was
considered patent when contrast material was detected proximally and distally to
the stent. MSGT scanning and coronary angiography were performed by two
separate teams and were evaluated in a blinded fashion.
Results: In 5 patients (6%) data acqu isition with MSCTwas not satisfactory (non
evaluable due to heart rate> 65/min).ln the remaining 53 patients (55 stents) - 5
stents (3 in LAD,2 in RCA) were identified as occluded, whereas 50 stents were
found patent by MSCT. By angiography the same 5 stents were found occluded
and 50 stents were patent. Within the evaluated group sensitivity and specificity
of MSCT was 100%.
Conclusion: As evidenced by our research MSCT may be a useful instrument in
assessing the patency of coronary stents , although this technique should still be
enhanced to facilitate viewing of the inside of the sten t.

C-0306
Evaluation of automated coronary artery vessel center-line tracking using
retrospectively cardiac gated multislice CT data
K. Subramanyan ' , O. KloF , D. Smith' , P.M. Carrascosa-: 'Highland Heighls,
OH/US, 2Haifa/IL, 3MaipuiAR

Purpose: The aim of this study was to validate an automated method developed
to delineate the vessels and its boundaries.
Materials and Methods: In this study we selected 20 coronary arteries in 10
patient including high stenosis and stents. The patients were scanned using ret
rospective cardiac gated protocol on Mx6000 CT scanner (philips Medical Sys-
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tems) , with a 1.3 mm thickness , 1.0 mm slice spacing, and a stack of 512x512x110
volume data sets were reconstructed. The RCA and LAD were extracted manual
ly, and were compared with the automatically extracted vessels.The automated
approach requires pair of user picked end points of the vessel. The image analy
sis was performed on finite volume between end points, and a scale-space based
gaussian derivative along the omni-directional rays was applied to estimate the
presence of vessel. An iterative approach along the determined center points
and with path optimization procedures produced a continuous centerline. Next,
along the centerline , vessel boundaries are computed.
Results: The average diameters of the vessel var ied between 6 mm to 1.5 mm.
The results between the manually extracted vessel and automated approach were
compared using the least square fit method, the points are superimposed, and
statistics were computed.We observed our method is consistent (less than 0.1 cm
Standard Deviat ion) and similar (less than 0.7 cm S.D) to manual delineation
results .
Conclusion: The results of our new method are very promising, and provide
reliable and consistent results. It also saved time in post processing of the ves
sels and helped to quantify the stenosis reliably .

C-0307
Non-invasive visualization of coronary artery bypass grafts with 16
detector-row-CT
T. Schlosser. H. Kuehl , A. Schmermund, P. Hunold, H. Eggebrecht.
J. Barkhausen; Essen/DE

Purpose: To evaluate the diagnostic accuracy of a recently developed 16 detec
tor row GT scanner for the assessment of coronary artery bypass grafts.
Methods: 32 consecutive patients with 81coronary artery bypass grafts (internal
mammary artery (IMA) n=27 , venous grafts n= 54) were examined by catheter
angiography and by CT angiography (CTA) using a 16 detector row CT scanner
(Somatom Sensation 16, Siemens, Forchhelm, Germany). All CT examinations
were performed with retrospective ECG-gating at a mean heart rate of 62 ± 7/
min. 140 ml of Imeron 400 (Byk Gulden, Konstanz, Germany) were injected us
ing a biphasic injection protocol. The bypass graft patency and the presence of
stenoses were evaluated by two experienced reade rs blinded to the results of the
catheter examination.
Results: All 61 bypass grafts could be visualized by CTA. 4 of 4 bypass graft
occlusions and 4 of 5 hemodynamically significant stenoses could be detected
by CTA. 64 of 61 grafts showed no stenoses with both modalities. CT coronary
ang iography proved a sensitivity of 89%. a specificity of 89% and a negative
predictive value of 98% tor the detection of bypass graft occlusion or significant
stenoses.
Conclusion: The recently developed 16 detector row CT scanner technology
allows a complete and reliable visualization of coronary artery bypass grafts.
Dysfunctional bypass grafts can be detected with high diagnostic accuracy. This
technology may enable a non-invasive follow-up of patients with coronary artery
bypass grafts in clinical routine .

C-030B
Assessment of long-term results of coronary artery bypass surgery with
electron-beam CT
T. Vesselova, D. Mikhailov, V.E. Sinitsyn, S. Ternovoy ; Moscow/RU

Purpose: The aim of the study was to conduct 3-year follow-up non-invasive
evaluation of coronary bypass grafts patency with EBT angiography.
Materials and Methods: Thirty six patients (males - 33, females - 3; average age
52 years) with 70 venous and 37 arterial bypass grafts were included into the
study. EST angiography of bypass grafts was performed annually during 3 years.
EBT was performed with "Imatron C-150" scanner (40-50 ECG-gated slices ,
3/3 mm, SSM, 120-150 ml of non-ionic CM) .ln addition to EBT. 15 patients un
derwent the selective bypass angiography in 1 year after surgery.
Results: The sensitivity and specificity of EBT in diagnosis of venous bypass
grafts occlusions was 100%. The sensitivity and specificity in evaluat ion of arte
rial bypass grafts occlusions was 93% and 100%, respectively. At first year the
percentage of occluded grafts was maximal- 17.1% of venou s (n = 12) and 2.7%
of mammary (n = 1) graft s. At the second year, 5.1% of venous (n = 3) and 2.8%
arterial (radial artery, n =1) grafts were occluded, at the third year - 1.8% of
venous grafts (n = 1) were closed. Thus, in 3 year after surgery 94 .6% of arterial
and 77 .1% of venous bypass grafts were patent.There were 2 venous grafts with
proximal high-grade stenoses and one case of aneurysm of V-shaped venous
graft .



Conclusion: EBT angiography is high informative non-invasive method for fol
low-up of coronary bypass grafts patency, which can replace in most cases car
diac catheterization.

C-0309
Initial application of multislice spiral computed tomography in evaluation of
coronary artery stents
z.o. Wang. J.S. Shen, H. lhu, K. Xia, z.o. Yang,w.v. Fang; DaHan/eN

Purpose: To evaluate the values and limitations of multislice spiral computed
tomography (MSCT) in detecting coronary stents.
Materials and Methods: 30 consecutive patients who have experienced percu
taneous coronary intervention were studied with MSCT (retrospectively ECG
gating; 0.5s rotation; cardiac segment reconstruction algorithm; intravenous
contrast agent). The results were compared with quantitative coronary angiogra
phy.
Results: In the 36 coronary stents of 30 patients, 28 were judqed to be evaluable
by MSCT (77.8%). In one patient who has experienced percutaneous coronary
intervention for 32 months, apparent distortion of the stent in the left anterior
descending artery was visualized by MSCT, which confirmed by invasive coro
nary angiography. The coronary stenoses proximal and/or distal to the stents in 4
patients were detected with MSCT and confirmed by invasive coronary angiogra
phy.
Conclusion: The location and morphology of coronary stent can be evaluated by
MSCT.This non-invasive method permits detection of the coronary stenoses prox
imal or distal to the stents if image quality is sufficient.

C-0310
Follow-up of coronary artery bypass grafts using multislice CT angiography
M. Wagner, R.R. Schmitt, S.C. Froehner, J. Brunn, O. Cherevatyy,
G. Christopoulos, P.Urbanski, S. Kerber; Bad Neustadt a.d. Saale/DE

Purpose: To evaluate diagnostic value of multislice CT in comparison with cath
eter-based coronary angiography in the follow-up of venous and IMA bypass grafts.
Material and Methods: 55 CAD patients being treated with a total of 142 grafts
underwent contrast-enhanced 4- or 16-row MS-CT. The postprocessing of the
acquired data sets included thin MIP and VR modes. In equivocal cases cathe
ter-based angiography was performed, additionally.
Results: In 9 cases MS-CT imaging was non-diagnostic due to absolute arrhyth
mia or dyspnoe (these patients underwent catheter angiography). CT imaging of
the remaining 46 patients allowed sufficient assessment of graft morphology. In
23 cases (84 bypass grafts) MS-CT presented a normal morphology. 9 patients
had occluded grafts. In 32 of the 46 Patients MS-CT provided diagnosis without
further invasive examination. In 14 cases bypasses showed stenosis of the prox
imal or distal anastomosis. These patients underwent catheter angiography for
interventional treatment or as preparation for a further bypass surgery. In 89% of
these cases diagnostic agreement was found. In 42 of 46 patients the original
coronary artery distal of the graft was sufficiently depicted.
Conclusion: In addition to patency evaluation multislice CT angiography pro
vides sufficient depiction of the bypass morphology, especially of the distal anas
tomosis. Thus, further invasive diagnostic examination was nessesary in only
30% of the patients.

C-0311
Assessment of right and left ventricular volumemetry: Multislice CT
compared with cardiac angiography
K. J:U1QdQh, H. Hyodoh, H. Akiba, M. Tamakawa, N. Nakamura, N. Yama,
T. Shonai, M. Hareyama; Sapporo/JP

Purpose: Electron-cardiogram (ECG)-gated retrospective reconstruction algo
rithms have been developed for multislice CT (MSCT). The purpose of this study
is to compare MSCT with cardiac angiography in the evaluation of both left and
right ventricular function.
Methods and Materials: We prospectively examined the MSCT and cardiac an
giogram to check both ventricular volumes in 20 cases (male: 14, female: 6, 12
75 (44.6) y.o.) (IHD: 3, VSD: 3, TOF: 3, AVR: 2, ASD: 1, TGA: 1, PS: 1, AS: 1, TR:
1, mono-ventricle: 1, AR: 1, MR: 1, HCM: 1). Using MSCT (Toshiba Aquilion),
enhanced CT (Iopamidol 370 mgl/ml, 2 ml/sec) was obtained with following pa
rameters; 2x4 beam collimation, 0.5s/gantry rotation, pitch 0.8-1.1, 120 kVp, and
300mA. Cardiac 3D images and multi-planar reconstruction were measured in
multi-phase method (10 times during 1 heart beat). Ventricles' ESV, EDV,EF and
other cardiac indexes were measured. All patients were examined by cardiac
angiography within 10 days and we evaluated the both ventricular volumes (left:

Aren-Length, Child, Dodge, Chapman, and right: Aren-Length, Pyramid, HF Cone,
multi slice, Hexahe) using cardiac analysis software (CAW-2000, ELK). We ex
amined the correlation using simple recursion analysis.
Results: MSCT evaluation was well correlated with angiography; LVEDV:r=0.873
0.892, p < 0.0001, LVESV: r=0.887-0.896, p < 0.0001, LVEF: r=0.574-0.594,
p < 0.05, RVEDV:r=0.809-0.828, p < 0.001, RVESV: r=0.927-0.952, p < 0.0001,
RVEF: r=0.674-0.826, p < 0.05. MSCT can provide the stroke volume, peak ejec
tion rate, peak filling rate, cardiac output, and cardiac index.
Conclusions: Volumemetry of both ventricles with the MSCT is easy and can be
done during a single breath hold. When compared to cardiac angiogram, MSCT
presents good correlation.

C-0312
Does multislice CT coronary angiography have a current clinical role?
G. Morgan-Hughes, A.J. Marshall, C.A. Roobottom; Plymouth/UK

Purpose: To assess the appropriateness of a current clinical role for the tech
nique of coronary angiography, in the evaluation of coronary disease, with retro
spectively ECG-gated four-slice helical CT.
Methods and Materials: Within one month of undergoing routine day-case diag
nostic coronary angiography 30 consecutive patients also underwent retrospec
tively ECG-gated multislice CT coronary angiography. This enabled direct
comparison of 7 segments of proximal and mid coronary artery for each patient
by two blinded assessors. Each segment of coronary artery from the multislice
CT scan was evaluated initially for "assessability". Those segments deemed as
sessable were subsequently judged for the presence or absence of a significant
ly (:;'70%) stenotic lesion with invasive quantitative coronary angiography serving
as gold standard.
Results: Overall 68% of proximal and mid coronary artery segments were as
sessable. The sensitivity and specificity of four-slice CT coronary angiography in
assessable segments for detecting the presence or absence > 70% stenoses
were 72% and 86% respectively. These results correspond to a positive predic
tive value of 53% and a 93% negative predictive value. If the 32% of non-assess
able segments are added into the calculation then the sensitivity and specificity
fall to 49% and 66% respectively.
Conclusion: Although multislice CT coronary angiography is a promising tech
nique the overall assessability and diagnostic accuracy of four-slice CT acquisi
tion is not sufficient to justify routine clinical use. Further evaluation should be
with the benefit of the reduction in temporal and spatial resolution offered by 16
or 32-slice acquisition.

C-0313
Evaluation of the effect of heart rate variation on image quality in
retrospectively ECG-gated multi-detector row CT coronary angiography
S.-H. Lee, B. Choi, H. Jung, W.-S. Kang, H.-K. Son, K. Choe, H.-J. Kim;
Seoul/KR

Purpose: To evaluate the effect of heart rate variation (HRV) on image quality of
ECG-gated multi-detector row CT (MDCT) coronary angiography and to analyze
the trend of HRV in one breath-hold time of patients.
Materials and Methods: Contrast-enhanced coronary angiography using MDCT
was performed on 31 patients. Temporal resolution and slice thickness were
250 ms and 1.25 mm, respectively. Five image films were acquired from each
patient. Each film included twenty slice images. Average one breath-hold time of
all patients was 33.2s. The range of HRV was analyzed for each film and given a
number to HRV1-HRV5 by time series of acquisition. The range of total HRV for
all five films was calculated (mean 13.4±11.3). Two radiologists scored image
quality as follows: 4 is excellent; 3 is good; 2 is fair; 1 is bad. Regression analysis
was performed.
Results: HRV1 vs. HRV2, HRV2 vs. HRV3, and HRV4 vs. HRV5 were well corre
lated (0.945<r< 0.970, p=O.OOO). However, HRV3 vs. HRV4 was not significant
(r=0.72, p=O.712). It means that the variation between the third and the forth film
is fairly wider than the rest. Moreover, the range of total HRV in each patient was
relatively well correlated with image quality (r=-0.461, p=0.013), which means
wider HRV causing more degradation of image quality. The range of total HRV
and one breath-hold time of patients was not well correlated (r=0.229, p=0.215).
Conclusion: HRV has a tendency to be wider in slices> 60th. To achieve high
image quality, it is recommended that scanning thickness is selected under 75 mm
(60x1.25) in one breath-hold time.



C-0314
Prediction of angiographically significant coronary artery stenoses using
multislice spiral computed tomography (MSCn
M. Pasowicz, M. Konieczynska, P. Klimeczek, T. Przewlocki, P. Podolec,
VV. Tracz; Krakow/PL

Purpose: Present study aimed at evaluating diagnostic value of coronary calci
um score calculated with MSCT in prediction of significant coronary artery sten
oses.
Methods: Study group covered 200 patients (113M, 87F, mean age 59±9,6) ad
mitted for coronary angiography. All patients underwent coronary angiography
and MSCT. Significant coronary stenosis was defined as > 50% narrowing of a
vessel diameter. Calcium Score (CS) was calculated using Somatom Plus 4 Vol
ume Zoom (Siemens), which facilitated identification of plaques denser than 130
HU.The examination was performed with ECG-gated retrospective image acqui
sition. Total CS was used in the final analysis. The relationship between age and
total CS, as well as the correlations between CS and the extent of CAD (one
two- and three-vessel disease) were assessed using ANOVA.
Results: In angiography 49 patients had normal coronary arteries, 53 had one
vessel disease, 43 two-vessel disease, 39 three-vessel disease, 19 had minimal
coronary lesions. Positive correlations were found: between age and CS value
(p < 0.0000 r=0.475), the number of stenosed coronary arteries and CS value
(p < 0.0000 r=0.436), and CS value and the extent of CAD (p < 0.0000 r=0.396).
In 99.4% of patients with CS value> 200 calcified lesions in coronary arteries
were found. 92% patients with CS value> 100 had at least one significant steno
sis in coronary arteries. In 71% patients with three-vessel disease CS value> 170.
Conclusions: 1. CS value> 100 indicates high probability of significant stenosis
in coronary arteries. 2. CS value significantly correlates with the number of coro
nary lesions and age.
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C-0315
CT findings and progression of small peripheral lung neoplasms having a
replacement growth pattern
S. Takashima', Y. Maruyama" M. Hasegawa" M. Kadoya', S. Sones;
1Matsumoto/JP, 2/kedalJP

Objective: VVe investigated imaging findings and progression of replacement
type lung neoplasms that were revealed by thin-section CT and serial CT.
Material and Methods: VVe evaluated age of patients and thin-section CT find
ings (lesion size, percentages of ground-glass opacity areas and presence or
absence of solid portions, lobulation, coarse spiculation, air bronchogram, cavity,
multiplicity, and pleural tag) in 73 lesions (11 atypical adenomatous hyperplasi
as, 17 types A [Noguchi's classification], 18 type B, and 27 type C small adeno
carcinomas). VVe compared serial findings of 48 of 73 lesions in low-dose screening
CT (n = 21) or thin-section CT (n = 27) obtained at a mean interval of 450 days
(range, 85-951 days). Progression from atypical adenomatous hyperplasia through
type A to B and then to type C tumor was studied using trend tests.
Results: A significant linear trend was seen for lesion size (r = 0.55; P < 0.001),
percentages of ground-glass opacity areas (r = 0.75; P < 0.001), and the preva
lence of lobulation (p < 0.001), spiculation (p = 0.001), air bronchogram (p =0.023),
cavity (p = 0.046), pleural tag (p < 0.001), and solid portions (p < 0.001). It was
summarized from serial CT assessment that lesions were recognized first as a
ground-glass opacity nodule (56% of 48 lesions), with subsequent increase in
size (75%), then solid portions appeared within the nodule (17%), and finally
solid portions increased (23%) with occasional augmentation of tissue contrac
tion (6%).
Conclusion: CT analysis revealed stepwise progression of replacement-type lung
neoplasms.

C-0316
High-resolution CT features: Prognostic significance in peripheral lung
adenocarcinoma with bronchioloalveolar carcinoma components
S. Takashima, Y.Maruyama, M. Hasegawa, M. Kadoya; Matsumoto/JP

Objectives: VVe studied the prognostic significance of high-resolution CT (HRCT)
findings in adenocarcinomas with bronchioloalveolar carcinoma (BAC) compo
nents (type C by Noguchi's classification).
Materials and Methods: HRCT findings (lesion size, percentage of ground-glass
opacity [GGO] areas of lesion, presence or absence of lobulation, coarse spicu
lation, pleural tag, satellite lesion, air bronchogram, and site of lesion), clinical
data (age, gender, and surgical method), and pathological findings (degree of
tumor differentiation and presence or absence of nodal metastasis) in 52 con
secutive patients with adenocarcinoma with BAC components of less than 3 em
(mean, 1.7 em), including 32 women and 20 men with a mean age of 66 years,
were analyzed and correlated with survival using univariate and multivariate anal
ysis. The mean follow-up period was 41 months.
Results: Nine (17%) of the 52 patients died of lung cancer. In univariate analysis,
a significant difference was noted for lobulation (P = 0.018), %GGO (P = 0.043),
air bronchogram (P = 0.003), site of lesion (P = 0.034), degree of tumor differen
tiation (P = 0.001), and nodal metastasis (P = 0.040). Multivariate analysis using
the six significant factors in univariate analysis as independent variables revealed
that air bronchogram (P = 0.010) and degree of tumor differentiation (P = 0.008)
were significant independent factors for survival.
Conclusion: Air bronchogram demonstrated on HRCT may have an independ
ent prognostic significance of lung adenocarcinoma with BAC components.

C-0317
Radiological imaging of lung transplantation: A pictorial essay
M.C. Freund', C. Geltner", A. Gschwendtner', L. Mueller', VV.R. Jaschke';
'/nnsbrucklAT, Watters/AT

Purpose: Uni- or bilateral lung transplantation represents an effective treatment
of end-stage lung disease. In order to evaluate the various complications imme
diately after transplantation and during long-term follow-up, different radiological
imaging methods are often utilized including chest X-ray, multislice spiral-CT,
MRI, and angiography. In order to be familiar with the various imaging aspects
after lung transplantation, this pictorial assay displays the regular anatomy as
well as the spectrum of pathology.



Material and Methods: In total 77 patients aged 20 - 69 years underwent uni
(28) or bilateral (49) lung transplantation for var ious lung diseases (e.g. emphy
sema , idiopathic pulmonary fibrosis, cystic fibrosis, bronchiolitis obliterans syn
drome, chronic thrombembolic pulmonary hypertension, Eisenmenger's
syndrome) . A tailored approach was chosen for utilization of the various radiolog
ical imaging methods , in order to detect the various acute and chronic post-trans
plant complications.
Results: Typical examples demonstrate the reqular anatomy after lung trans
plantation including the bronchial, pulmonary artery and pulmonary vein anasto
mosis, as well as complications including dehiscence, stenosis and
pseudo-aneurysm formation. Additionally, various other typical complications are
displayed including reperfusion-edema, pleural effusion, pneumothorax, pneu
monia and rejection dur ing the acute phase immediately following transplanta
tion , as well as imaging of chronic infections of the bronchi and lung parenchyma,
chronic rejection and bronchiolitis obliterans syndrome, and post-transplant lym
pho-proliferative disease during long term follow-up. Also the indications for rnul
tislice chest CT to detect chronic rejection are critical reviewed.
Conclusion: Modern radiological imaging can display the regular anatomy as
well as var ious complications of uni- or bilateral lung transplantation.

C-0318
High resolution CT findings in multidrug reslstanttuberculosis
A.M. Arman, H. Kuyumcu, N. Tasali, L. Celik ; IstanbulfTR

Purpose: To evaluate high resolution CT (HRCT) findings in multidrug resistant
(MDR) tuberculosis and whether lesion characterization plays a role in differen
tial diagnosis.
Material and Methods: Thirteen male patients with MDR tuberculosis were ex
amined by HRCT prospectively. The findings were classified and compared with
those of another group of tuberculosis patient, who had relapsing tuberculosis,
treatment failure or interrupted treatment without microbiological resistance.
Results: In the MDR tuberculosis group , 92% of patients had bronchiectasis,
85% had air-space involvement, 85% had cavitation, 85% had fibrosis , 61% had
interlobular septal thickening, 61% had emphysema, 30% had atelectasis, and
15% had miliary pattern. None of the patients in this group had ground glass
opacity.When compared with the other group the absence of ground glass opac
ity and higher frequency of emphysema in MDR tuberculosis were significant.
Conclusion: The most frequent HRCT findings in MDR tuberculosis are bron
chiectasis, air-space involvement, cavitation, and fibrosis. Although MDR tuber
culosis cases appear to share common features with the other group that
presented with a type of "clinical resistance ", absence of ground-glass opacity
and higher frequency of emphysema in MDR tuberculosis are significant. HRCT
is valuable in lesion characterization and indicates an aggressive course of dis
ease process in MDR tuberculosis.

C-0319
Comparison of CT and 3He-MRI pattern in different lung diseases
A. Dahmen, C. Bietz, A. Biedermann, K.K. Gast , F. Knitz , S. Ley, C.P. Heussel,
N. Weiler, H.U. Kauczor; MainziDE

Purpose: To demonstrate a collection of cl inical cases with various lung dis
eases in order to; (1) illustrate different forms of ventilation defects using 3He
MRI, and (2) compare 3He-MRI tindings with clin ical history and HRCT.
Materials and Methods: 3He-MR gas density images of 75 patients with a vari
ety of underlying diseases were reviewed for different patterns of ventilation de
fects. All images had been obtained in a breath-hold after inhalation of 300 ml of
hyperpolarized 3He-gas followed by room air of the rest of the tidal volume .These
images provide a static snapshot of ventilation distribution at full inspiration . HRCT
was available in all cases . CT findings were categorized as large and small air
way disease (bronchial wall thickening and dilatation as well as air trapping) ,
emphysema, pulmonary vascular disease, etc .
Results: Three different patterns of ventilation defects were found at 3He-MRI.
(1) Wedge-shaped defects with segmental distribution reflected airway obstruc
tion at different levels , i.e, in bronchiolitis obliterans. (2) Focal defects with non
segmental distribution were associated with asbestosis and fibrosis. (3) Diffuse
defects were found in mild emphysema. Atyp ical findings were encountered in
pulmonary vascular diseases and severe emphysema. They also might indicate
a combination of bronchial and vascular disease in the same patient.
Conclusion: Different patterns of ventilation defects at 3He-MRI are indicative
for different types of bronchial. parenchymal and vascular diseases. Ventilation
distribution as demonstrated by 3He-MRI must be complemented by HRCT to
visualize gross morphological alterations.
Supported by the European Commission "Phil", Amersham-Health and DAAD.

C-0320
Differentiation of SUbtypes of peripheral adenocarcinoma of the lung on
thin-section CT
T. Nakazono, S. Imai , H. Kumazoe , Y.Sakao, S. Kudo ; Saga/JP

Purpose: Noguchi's pathological SUbtypes of adenocarcinoma of the lung have
been reported to have different prognoses.The purpose of this study is to evalu
ate preoperative thin-section CT images and correlate with pathological subtypes
of adenocarcinoma of the lung .
Material and Methods: The subjects consisted of 83 patients (30 males and 53
females) with 87 adenocarcinomas (Noguchi's classification; 4 type A, 8 type B,
42 type C, 11 type D, 10 type E and 12 type F tumors) measuring 3 cm or less in
the largest diameter. We reviewed CT findings, histological findings, and clinical
data (prognosis etc.) on three groups (group 1: type A and B, group 2: type C, and
group 3: nonreplacement type (type D, E, and Fl). Tumors size, shape (round vs
polygon). presence of air bronchogram, coarse spiculation, pleural tag , and
ground-glass opacity (GGO) areas were evaluated on thin-section CT images.
Mann-Whitney U test, Fisher exact test , and Kruskall-Wallis test were used for
statistical analysis.
Results: Size of the tumor in group 1 was smaller compared with other groups
(P < 0.01). Most of group 2 lesions showed polygonal shape whereas tumors in
other groups were round in shape (P < 0.001) . Air bronchogram was seen more
frequently in group 2 compared with those in group 3 (P < 0.001). Group 1 le
sions had no coarse sp iculation or pleural tag . GGO areas were largest in group
1 and smallest in group 3 (P < 0.001) .
Conclusion: Thin-section CT find ings are useful for preoperative estimation of
subtypes of adenocarcinoma of the lung.

C-0321
Volumetric analysis of pulmonary nodules
C. J.mQr1, M. Bienvenu, L. Aycard , M.-P. Revel, G. Frija; Paris/FR

Purpose: To evaluate a volumetric analysis software for pulmonary nodules.
Materials and Methods: Fifty-two solid non-calcified nodules from 5 to 15 mm
were retrospectively studied with ' CT Lung Analysis' volumetric software (GE
Medical Systems Europe, Buc , France) . CT examinations were performed on a
GE Light speed CT unit for various clinical needs, using either 1.2 or 2.5 mm
slices and standard reconstruction algorithm.The evaluation cons isted in deter
mining the percentage of successful segmentations and of intra- and inter-ob
server reproducibility of the software estimates of volumes. This evaluation was
compared to the reproducibility of 2D measurements performed independently
on a PACS workstation by 3 radiologists . Software calculation of doubling time
was performed for 23 nodules for which a definite diagnosis was available. Twelve
of them were proven to be benign and 11 to be malignant.
Results: Successful extraction of 3D volume was achieved for 50 of the 52 nod
ules (96%) . 3D values were highly reproducible, as compared to 2D measure
ments. All doubling times calculated by the softaware correlated well with the
final diagnosis of the nature of the nodules.
Conclusion: 3D volumetric analysis software allows reproducible values of the
nodules volumes in 96% of the cases . Doubling time estimates correlate well with
the final diagnosis of nature of the nodules. For these reasons, volumetric analy
sis software seems to be a useful tool for evaluating undetermined pulmonary
nodules. However, results concerning the accuracy of doubling time evaluation
need to be validated prospectively on a larger scale .

C-0322
Multl-detector CT bronchography: New possibilities and pitfalls
S. Wildermuth, D. Crook, T. Schertler,T. Frauenfelder, B. Marincek,T. Boehm ;
ZOrichiCH

Purpose and learning objectives of this exhibit are:
1. To describe an optimised scann ing protocol for MDCT-bronchography.
2. To show the advantages of 16 row multi-detector CT data -sets for volume

rendering (VR) of bronchial structures.
3. To familiarize the radiologist with the MDCT imaging features of common as

well as rare pathologies of the bronchial tree .
4. To help avoid pitfalls in the use of commercially available VR-software.

Multi-detector CT (MDCT) has proved to be a revolutionary imaging modality
allowing high-resolution thoracic 3D imaging for routine clinical use. Recent de
velopment of 16 row MDCT has resulted in a further increase in spatial and tem
poral resolution. In bronchial imaging, MDCT 3D depictions complement
bronchoscopy in questions concerning airway stents as well as pathologies of
the central airways. However, in evaluat ing lesions of the peripheral airways some
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pitfalls have become evident using post-processing software which limits accu
rate assessment. We demonstrate a step by step example of how automatic vol
ume rendering (VR) of the bronchial tree using a predefined percentage
classification set results in 3D images which overestimate peripheral extension,
caused by partial volume artifacts of small vessels. The avoidance of these pit
falls becomes even more important as 16 row MDCT generates vast data-sets
and VR is the most promising visualisation technique for these data handling
demands. Furthermore, we present axial CT findings and 3D reconstructions in 8
cases with bronchial pathologies where 16 row MDCT and conventional HRCT
images are compared.

C-0323
Differentiation between atypical adenomatous hyperplasia and localized
bronchiolo-alveolar carcinoma of the lung by HRCT using digital image
analysis
T. Kobayashi, Y.Shibata, O. Matsui; KanazawalJP

Purpose: To clarify the possibility of using HRCT for differential diagnosis be
tween atypical adenomatous hyperplasia (AAH) and localized bronchiolo-alveo
lar carcinoma (LBAC), using digital image analysis and CT-pathologicalcorrelation.
Material and Methods: Nineteen pulmonary nodules (11 AAH and 9 LBAC),
shown as a homogeneous ground glass opacity (GGO) nodule by HRCT and
confirmed pathologically were analyzed. The maximum HRCT plane of the nod
ule was analyzed for such digital parameters as its area, circularity, average CT
value, degree of GGO and edge profile. The degree of GGO was compared with
the alveolar width of a pathological specimen of the nodule.
Results: The areas of AAH and LBAC were from15 to 550 mm2 (median 24 mm2)

and 19 to 174 mm2 (median 80 rnm-), respectively.Their average CT values were
from -401 to -700 HU (median -606 HU) and from -440 to -659 HU (median -506
HU), respectively. Degrees of GGO were from 0.36 to 0.78 (median 0.51) and
0.50 to 0.92 (median 0.70), respectively, while circularity and edge profiles did
not show any difference. The area (threshold 70 rnrn") and the degree of GGO
(threshold 0.65) revealed the possibility of differentiating between AAH and LBAC.
The degree of GGO corresponded to the alveolar wall thickness of the lesion.
Conclusion: The area and degree of GGO of the nodule should prove useful for
differential diagnosis between AAH and LBAC.

C-0324
Correlation between high resolution computed tomography and indices of
maximal exercise capacity, dyspnoea and leg discomfort, body mass index
and pulmonary function tests in adults with cystic fibrosis
J.D. Dodd, S.B. Barry, R.B.M. Barry, C.G. Gallagher, S.J. Skehan,
J.B. Masterson; Dublin/IE

Purpose: Toevaluate whether HRCT correlated significantly with indices of max
imal exercise testing (MET), measures of dyspnoea and leg discomfort, body
mass index (BMI) and pulmonary function tests (PFT's) in cystic fibrosis adults
(CFA's).
Material and Methods: A prospective study of 24 CFA's was performed, each
undergoing HRCT followed by a maximal incremental exercise test (MET) using
cycle ergometry. A battery of sophisticated gas exchange parameters, breathing
pattern indices, oxygen saturation's and heart rate were analyzed. HRCT was
independently and blindly scored by two consultant radiologists using the Bhalla
scoring system.
Results: 18 males, 6 females, mean age = 22 years, mean FEV1 = 60% predict
ed, mean FVC = 74% predicted. Significant correlation's between indices of MET
and HRCT were seen. These were maximal oxygen uptake, maximal carbon di
oxide output, maximal workload and exercise duration. Components of the HRCT
score that correlated significantly with these included severity of bronchiectasis
(B), peribronchial thickening (PT), sacculations/ abscesses, generations of bron
chial divisions (BD) as well as the total score (TS). The TS also correlated signif
icantly with BMI, the sacculations/ abscesses component correlated highly
significantly with BMI (p < 0.01). Components of the HRCT score that correlated
significantly with PFT's included B, PT, BD and emphysema as well as TS. Sen
sitivity, specificity, positive and negative predictive values of HRCT in predicting
normal-mild or moderate exercise impairment were 0.65, 0.85, 0.85 and 0.8 and
0.85, 0.6, 0.8 and O.85, respectively.
Conclusion: HRCT correlates significantly with indices of MET, BMI and PFT's
and may give a relatively high prediction of normal-mild or moderate exercise
impairment in CFA's.

C-0325
Lymphangioleiomyomatosis (LAM): Imaging features on computed
tomograhy
N.A. Avila, A.J. Dwyer, A. Rabel, J. Moss; Bethesda, MD/US

Purpose: Toassess the spectrum and prevalence of CT findings in patients with
Iymphangioleiomyomatosis (LAM).
Material and Methods: We evaluated 245 patients with sporadic LAM using high
resolution CT of the chest and conventional CT of the chest, abdomen, and pel
vis.The extent of involvement with pulmonary cysts was graded as follows: Grade
0= no cysts; Grade 1= < 1/3 of the lungs involved; Grade 2= 1/3-2/3; Grade 3=
> 2/3. Patients with lung transplantation were assigned Grade 3. Renal and he
patic masses were diagnosed as angiomyolipoma (AML) if they contained re
gions of attenuation < -10 HU consistent with fat. Renal masses that did not
contain fat were diagnosed as atypical AML. Masses situated along lymphatic
chains were diagnosed as adenopathy or Iymphangioleiomyomas.
Results: Distribution of severity of lung disease was: Grade 1 (90/245, 37%);
Grade 2 (55/245, 22%), Grade 3 (100/245, 41%). Other pulmonary findings in
cluded: Pleural effusion (27/245); pneumothorax (15/245); dilatation of the tho
racic duct (9/245); and lung transplantation (9/245). Findings associated with
history of pleurodesis included: Pleural-based masses (39/245); and pleural cal
cifications (31/245). Renal AMLs were present in 72/245 patients: Single (48/245),
multiple (24/245). Atypical AMLs were common (32/245). Eighteen patients had
complications of AML: Renal embolization (3); nephrectomy (15). Other abdomi
nopelvic findings included: Lymphangioleiomyomas (61/245); adenopathy
(26/245); ascites (23/245); retroperitoneal fatty masses (7/245); and fatty liver
masses (12/245).
Conclusion: In addition to the classic pulmonary finding of diffuse lung cysts,
other imaging features of LAM such as renal angiomyolipomas and Iymphangio
leiomyomas are useful in the radiological diagnosis.

C-0326
A reduction in the effective lung volume of smokers measured by combined
SSFSElhelium-3 ventilation MRI
N. Woodhouse, J.M. Wild, S. Fichele, A. Swift, S. Fleming, E.J.R. van Beek,
M.N. Paley; Sheffield/UK

Purpose: Helium-3 MRI is an emerging technique, which can produce high-res
olution images of ventilated lung airspaces. Single Shot Fast Spin Echo (SSFSE)
MRI of the lungs has long been regarded as of limited use in lung imaging. We
present preliminary results from the combination of the two techniques in smok
ers and non-smokers
Materials and Methods: Thirteen volunteers (7 smokers, 6 non-smokers) under
went conventional proton MRI and He-3 ventilation MRI in the coronal plane.
Both MRI examinations were performed on a 1.5 T system (Edge Eclipse, Philips
Medical Systems, Cleveland USA). Total lung volumes for each volunteer were
calculated. Volumes for the SSFSE scans were calculated from hand-drawn re
gions of interest using the VIA 2 software package (Philip Medical Systems, Cleve
land USA). The "effective volumes" from the He-3 ventilation scans were from a
thresholded color-masked image set using PiView (Mediface, Seoul S. Korea).
Results: The smokers exhibited a reduction in mean effective lung volume of
37%, which correlated well to the number of ventilation defects identified in the
individual He-3 ventilation images. The non-smokers exhibited lower reductions
in mean effective lung volume of 12%, The number of ventilation defects demon
strated on the 3-He ventilation images were fewer in this group.
Conclusion: Combined proton/Helium-3 MRI of the lungs is a non-invasive, non
ionising method, which appears to be useful in calculating a reduction in "effec
tive lung volume" due to early smoking related pulmonary disease. The He-3
ventilation images also provide information on regional ventilation.

C-0327
Evaluation of computed tomography and somatostatin receptor
scintigraphy in patients with metastatic bronchial carcinoid
F. Monetli, G. Batlista, S. Fanti, M. Farsad, C. Nanni, N. Monetli, R. Canini;
BolognailT

Purpose: Computed Tomography (CT) and Somatostatin Receptor Scintigraphy
(SRS) have been employed for diagnosis and follow-up of bronchial carcinoid
(BC). This study aimed at evaluating the role of CT and SRS in patients with
metastatic BC.
Material and Methods: We reviewed 16 patients affected by atypical BC with
demonstrated metastases. 14 patients had already been treated with surgery,
while 2 patients were surgically inoperable. Presence of metastases was demon-
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strated on the basis of histologic data, intraoperatory findings, clinical follow-up.
All patients were studied with multi-slice CT and SRS (total-body and SPECT
images after injection on 111In-Pentetreotide), carried out within a 15 days inter
val and independently interpreted. Patients were also studied with chest X-ray
(6), abdominal echotomography (3), bone scintigraphy (3) and MR (1).
Results: Overall, in 4 cases, CT and SRS gave overlapping findings, demon
strating the same number and sites of lesions. In 3 cases, SRS detected more
lesions than CT, while in 4 cases, CT demonstrated more lesions than SRS. In 5
patients with multiple metastases, CT and SRS detected lesions in different sites
increasing the diagnosis accuracy.
Conclusions: Our results confirmed the reliability of CT and SRS for detecting
lesions in malignant BC. The associate use of CT and SRS was found very use
ful, allowing combined morphological data from CT with receptorial data from
SRS. On the basis of our data CT and SRS together may be proposed as the
preferable approach for evaluating patients with metastatic BC.

C-0328
The distribution of pulmonary emphysema on high resolution computed
tomography (HRCT) in young non-smokers without Al· AT deficiency
M. Kokkinaki, G. Meletis, E. Ferdoutsis, K. Antoniou, A. Spiridaki,
G. Gavridakis, E. Psarakis, N. Bachlitzanakis, L. Triantafyllou; IraklionlGR

Purpose: To define the contribution of HRCT in imaging 12 non-smoker, young
patients who presented with dyspnoea on exercise and chronic cough and to
determine the chest CT characteristics and possible similarities in this group of
patients.
Material and Methods: We retrospectively studied 12 patients (7 males and 5
females) of mean age 28 +/- 7 years, that presented to the pulmonary depart
ment with dyspnoea on moderate exercise (n= 9) and chronic cough (n=3). All
patients were non-smokers, without hereditary or occupational risk factors in their
history. Clinical examination was negative for any pathological findings. Pulmo
nary function tests (PFTs) revealed mild (n=5) and moderate (n=5) obstructive
findings. HRCT was performed in all patients. Other causes of pulmonary emphy
sema (a1-AT deficiency, ankylosing spondylitis, cystic fibrosis, barotrauma, etc.)
were excluded.
Results: The emphysematous lesions on HRCT were the following: centrilobular
focal in 2 patients, centrilobular diffuse in 8 patients (upper pulmonary zones),
panlobular in 1 case, paraseptal in 2 cases, bullae in 2 patients, blebs and cysts
none, and 4 with mixed pattern (centrilobular + panlobular) with bullae.
Conclusion: The contribution of HRCT to the diagnosis in these symptomatic
patients was essential. It is imperative that HRCT is performed in young patients
in whom other clinical and laboratory test are negative. Furthermore, it was noted
that there were no similarities between patients, regarding chest CT characteris
tics and the distribution of lesions.

C-0329
Correlation between the HRCT indices and pulmonary function tests in
patients with chronic obstructive pulmonary disease (work-in-progress)
C. Kalogeropoulou, D. Kalaboka, P. Zabakis, I. Tsota, K. Spiropoulos,
T. Petsas; PatraslGR

Purpose: To quantitatively evaluate the presence and extent of air trapping (AT)
on high-resolution CT (HRCT) of the chest in patients with chronic obstructive
pulmonary disease (COPD) and to correlate these findings with the presence of
emphysema and pulmonary function tests (PFT).
Material and Methods: Twenty patients, (M: 18, F: 2, age 58±1Oyrs)with COPD
were studied. All patients underwent inspiratory and expiratory HRCT as well as
PFT and exercise testing. HRCT images were evaluated for the presence, and
distribution of emphysema and AT.Objective quantification of the extent of em
physema and AT was obtained by determining the relative area of pixels repre
senting lung tissue with a density below -91OHU.The resulting pixel index was
determined for a single slice in the upper, middle and lower zone. During exercise
test V02 peak, carbon dioxide production (VC02) peak, anaerobic threshold point
(ATp), heart rate (HR) and oxygen saturation (Sa02) at peak exercise were meas
ured. One-hour prior the exercise test, PFT were performed and VC, FEV1 and
%FEV1 were also measured. Total lung capacity (TLC), functional residual ca
pacity (FRC) and residual volume as well as diffusion test were performed. Bron
chial hypersensitivity was checked by inhalation of salbutamol (1 ml).
Preliminary results: Pixel index was proven to correlate well with the presence
of emphysema in HRCT. A similar correlation seems to be recognized between
the pixel index and the PFT.

Conclusions: Quantitative evaluation of HRCT of the lung according to the afore
mentioned parameters seems to provide an alternative approach in the study of
COPD patients.

C-0330
Pulmonary angioinvasive aspergillosis in bone marrow transplant
recipients
A. Petridis, K. Anastasiadou, V. Tsartsalis, C. Petridis, M. Pilavaki,
A. Anagnostopoulos, P.Palladas; ThessalonikilGR

Aim: The role of CT and HRCT in diagnosis and treatment of angioinvasive as
pergillosis in patients after bone marrow transplantation.
Material and Methods: From 152 patients with hematological malignancy who
underwent BMT, and were checked repeatably by thoracic CT and HRCT, 28
appeared with invasive pulmonary aspergillosis (IPA) over various time intervals
after transplantation.
Results: On CT and HRCT of these 28 patients, the abnormal signs suggesting
the presence of IPA were: Multiple nodules, n=22 (78.6%) that were mainly ill
defined and confluent; consolidation, n=13 (46.42%), with 7 of them (53.8%)
wedge-shaped; cavitations, n=17; thickening of the tracheobronchial wall, n=12
(42.85%); "halo sign", n=12 (42.85%); and "crescent sign" n=6 (21.4%). The
majority of the lesions were multiple (89%), without any preference for particular
pulmonary segment
Conclusion: IPA almost always manifests in immunosupressed patients (mainly
neutropenics), especially in patients after allo-BMT. Early diagnosis and treat
ment is essential. All IPA patients demonstrated abnormal findings on CT and
HRCT scans, the majority of which were multiple nodules and consolidation. The
most suggestive finding for aspergillosis was the "halo sign", indicative of active
lesions in 42.85% and the "air crescent sign" in 21.4% as a creditable marker of
infection course, since cavitation is related to normalization of the hematological
profile.

C-0331
Comparison between smokers and non-smokers with pulmonary
sarcoidosis: Evaluation by high-resolution CT
H. Ierasaki, K. Fujimoto, H. Nishimura, J. Sadohara, S. Nagata, R. Kono,
M. Uchida, N. Hayabuchi; FukuokalJP

Purpose: To evaluate morphological-functional correlation of patients with pul
monary sarcoidosis and to compare between smokers and non-smokers.
Materials and Methods: High-resolution computed tomography (HRCT) exami
nation of the thorax and pulmonary function tests (PFTs) were performed in 46
patients (23 smokers and 23 non-smokers) with histologically proven pulmonary
sarcoidosis. HRCT findings were categorized into seven patterns and were scored
by extent of pulmonary lobes (HRCTscore). The correlations between each HRCT
scores and results of PFTs were analyzed in all patients, smokers, and non
smokers, respectively.
Results: Air-trapping on expiratory HRCT and micronodules on inspiratory HRCT
were the most common findings and were detected in almost all patients. Step
wise regression analysis in all patients revealed air-trapping was independently
associated with the decrease of %FVC and %FEF50/FEF25 (p < 0.05, both).
Micronodules were also independently associated with the decrease of %MMF
and%FEF50 (p < 0.01, both). In non-smokers, Spearman's rank correlation co
efficients revealed these relations were not statistically significant; however, mi
cronodules were correlated with%FEF75 and FEV/FVC.
Conclusion: The smoking factor was affected influence to the correlation with
air-trapping and PFTs. In the limited group of non-smokers with sarcoidosis, the
finding of micronodules was correlated with airway obstructive changes.

C-0332
The relapsing patterns of small cell lung cancer after the complete
remission
J. Lee, I. Lee, J.B. Seo, K. Song, T.-H. Lim; SeoullKR

Purpose: Although small cell lung cancer (SCLC) is exquisitely responsive to
chemotherapy and radiation therapy, most patients usually relapse within one
year after complete remission (CR). The purpose of this study was to assess the
diverse relapsing patterns of the patients with SCLC after CR.
Material and Methods: We consecutively reviewed the medical records and CT
scans of 197 patients who were diagnosed as SCLC for 5 years. After chemo
therapy and radiation therapy, 94 of 197 patients with SCLC reached CR. During
the follow-up period (7.8-62.4 months, mean = 18.2) after CR, local recurrences
were found in 25 patients, distant metastases in 38 patients, and both in 5 pa-



tients. The interval between CR and the detection of relapse was variable (1.6
50.2 months, mean 11.4).The 26 patients remained in CR for more than 6 months
(mean = 18 months).
Results: The locations of local recurrence of SCLC were the initial site in 28
patients and regional lymph nodes in 4. Distant metastases were found in the
intra-abdominal organs or lymph nodes (17), brain (15), bone (7), and pleura (6).
Conclusion: Although the relapsing pattern of SCLC after CR was variable, the
most common pattern of local recurrence was initial tumor site and the common
site of distant metastasis was the intra-abdominal organ and lymph nodes. Being
familiar with relapsing patterns will be helpful in making early diagnosis and plan
ning appropriate treatment.

C-0333
Fire eater's pneumonia: Radiographic and CT findings
K. Pagonidis, I. Mitrouska, A. Voloudaki, M. Daskalogiannaki, N. Siafakas,
N. Gourtsoyiannis; Iraklion/GR

Purpose: To describe the radiographic and CT appearances of a rare type of
acute exogenous lipoid pneumonia known as fire-eater's pneumonia.
Material and Methods: We studied the medical records of three patients who
suffered from acute pneumonitis following aspiration of paraffin oil during a flame
blowing show. Radiographic and CT features were recorded.
Results: Chest radiographs at admission showed hazy alveolar opacities that
rapidly deteriorated to confluent consolidations. Middle and lower lobes were af
fected in all cases, lingula in one, and right upper lobe in one more case. Pleural
fluid was evident in two cases. In the first case, CT performed during clinical
remission showed cavity nodules and multiple pneumatoceles. In the second case,
CT obtained six days after admission, depicted areas of consolidation containing
discrete low-density areas and small peripheral air collections that might repre
sent early pneumatocele formation. In the third case, CT performed two days
after admission showed areas of ground glass attenuation, segmental atelecta
sis, and low-density material attributed to paraffin filling peripheral bronchi. Re
peat CT during clinical remission 1.5 months later showed a residual mass-like
lesion containing pneumatoceles and dilated bronchi. The outcome was favora
ble for all patients after appropriate treatment.
Conclusion: Imaging findings of fire-eater's pneumonia depend on the time of
examination. An early radiographic manifestation is that of unilateral or bilateral,
basal, hazy alveolar infiltrates evolving shortly to consolidations, often with pleu
ral fluid. Tissue liquefaction and pneumatoceles formation represent a later stage
feature, better evaluated by CT.

C-0334
CT and MR findings in patients with nocardiosis
G. Tognini, F. Ferrozzi, A. Patti, P.Bini, M. Zompatori; Parma/IT

Purpose: Nocardiosis is an acute, subacute, or chronic infectious disease oc
curring in cutaneous, pulmonary, and disseminated forms. Nocardia asteroides
is the most frequent cause. Pulmonary and disseminated nocardiosis are associ
ated with immunocompromised conditions, including AIDS, solid organ trans
plantation, and chronic corticosteroid use. Pulmonary disease is the predominant
clinical finding. Pathologic manifestations include endobronchial masses, local
ized or diffuse pneumonia, with possible cavitation, abscess formation, pleural
effusion, or empyema. In disseminated forms, CNS abscesses are the most fre
quent manifestations. Meningeal, hepatic, splenic localizations may occur. The
aim of our study was to assess the role of CT and MR in patients with nocardio
sis.
Material and Methods: We reviewed CT and MR examinations of 8 patients with
nocardiosis. CT was performed with spiral equipment (PLUS 4, Siemens Erlan
gen, Germany). MR examinations were performed using a 1.5 T unit (Vision;
Siemens Medical Systems, Erlangen, Germany).
Results: Patients included 4 with AIDS, 2 had professional exposure, 1 cushing
disease, 1 no risk factors. Three patients showed isolated pulmonary involve
ment. Five patients showed disseminated nocardiosis (4 cerebral, 2 pleural, 1
hepatic, 1 splenic, 2 meningeal, 3 pulmonary, and 5 cutaneous). Lung involve
ment was characterized by irregular nodules, reticulonodular or diffuse alveolar
infiltrates, lung abscess formation and pleural effusion. In the other locations,
diagnostic imaging showed non-specific abscesses.
Conclusion: In the presence of synchronous cutaneous, pulmonary and cere
bral involvement the possible diagnosis of nocardiosis should be taken into ac
count. In patients with lung involvement bronchio-alveolar carcinoma represents
the most important differential diagnosis.

C-0335
Interpretation of low-dose spiral CT for lung cancer screening: Different
findings in comparison with high-resolution CT
T. Murakami', T. Matsuda" Y. Yasuhara', J. tkezoa', H. Mogami" M. Miyagawa2

;

1Ehime/Jp, 2Munich/DE

Purpose: To assess the difference between low-dose spiral CT (LDSCT) and
high-resolution CT (HRCT) findings in primary lung cancer and benign pulmo
nary nodule.
Material and Methods: From 9798 participants who were screened with LDSCT
from December 1999 to December 2001, 15 consecutive patients with lung can
cer (16 nodules) and 27 consecutive patients with benign lung nodule (38 nod
ules) were retrospectively selected. All lung cancers were adenocarcinomas and
fourteen were stage IA. Benign nodules included 34 stable nodules, two pneu
monias, one fungus disease, and one hamartoma. LDSCT was performed with
mobile CT scanner. HRCT was performed with scanners in referred hospitals.
Images were interpreted by consensus reading of 3 chest radiologists. Findings
were rated with confidence level (definite: 4, probable: 3, possible: 2, none: 1) for
the characteristics of peripheral adenocarcinoma (i.e. spiculation, well-defined
margin, notch/lobulation, solid component, ground-glass opacity (GGO), air bron
chogram, cavity, bubble-like appearance, pleural indentation, and vascular con
vergence).
Results: Diameter of benign lesions was significantly smaller than lung cancer
(8.1 +/- 4.7 mm and 18.5 +/- 10.0 mm, respectively). In primary lung cancers,
confidence level of interpretation was significantly lower in LDSCT for spicula
tion, notch/lobulation, air bronchogram and bubble-like appearance. There were
no significant difference between LDSCT and HRCT in the interpretation of GGO
and solid component. In benign nodules, blurred margin of nodules was misinter
preted as GGO in LDSCT.
Conclusion: There was significant difference between LDSCT and HRCT in some
findings of pulmonary lesions. The major cause was blurring of the margin of
structures on LDSCT images.

C-0336
Spectrum of CT findings in pulmonary lymphoma
M. Daskalogiannaki, A. Voloudaki, K. Pagonidis, G. Katrinakis, E. Magkanas,
N. Gourtsoyiannis; Iraklion/GR

Purpose: To evaluate the spectrum of CT features of pulmonary lymphoma in
non-immunocompromised patients.
Material and Methods: The medical records of all consecutive patients with lym
phoma during a six-year period were reviewed for evidence of pulmonary in
volvement. The study group consisted of 28 patients with pulmonary lymphoma - 8
with Hodgkin's disease (HD) and 20 with non-Hodgkin lymphoma (NHL). Chest
CT/HRCT examinations were assessed for focal and diffuse pulmonary abnor
malities and the pattern of lung involvement was recorded.
Results: Secondary lung involvement was found in 27/28 patients and primary
lung lymphoma in one. Pulmonary involvement was recorded in 75% of patients
at presentation and in 25% during relapse. The most common abnormality was
micronodules, identified in 21 (75%) of patients (8 HD, 13 NHL - predominantly
subpleural). Masses were seen in 43% (7 NHL, 5 HD) and macronodules in 25%,
including cases with air-bronchograms, cavities, halo of ground-glass attenua
tion and "bronchus sign". Bronchovascularthickening was found in 46% (10 NHL,
3 HD), infiltrates in 14% (4 NHL), and areas of ground glass attenuation in 14%
(3 NHL, 1 HD). A central mass mimicking bronchogenic carcinoma was the pre
dominant finding in primary lung lymphoma. Most cases (61%) presented with a
combination of CT findings, the most common pattern being masses with micro
nodules (32%), followed by bronchovascular thickening with micronodules (18%).
A diffuse interstitial pattern resembling sarcoidosis or lymphangitic carcinomato
sis was identified in 4 patients, all with NHL. Bilateral involvement was found in
most cases (82%).
Conclusion: A variety of CT patterns characterize pulmonary lymphoma. A com
bination of micronodules with masses and bilateral distribution indicates lympho
matous pulmonary involvement. A diffuse interstitial pattern should raise the
possibility of NHL.
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C-0337
Screening for lung cancer with low-dose spiral CT: Prevalence in 369
asymptomatic subjects
G. Bastarr ika, J.C. Pueyo. D. Cano, P. Martin ez-Miravete, I. Vivas, J. Zulueta;
Pamp/onaiES

Purpose: To present initial baseline data from a screening trial using low-dose
spiral computed tomography (CT).To describe enrolment criter ia and a diagnos 
tic algorithm based on initial low-dose CT findings.
Material and Methods: From September 2000 to March 2002, 369 asymptomat 
ic smokers (age range 40-81 years) were studied using non-enhanced low-dose
spiral CT of the chest. Repeat short-term high resolution CT follow-up was devel
oped for non-calcified pulmonary nodules smaller than 10 mm in diameter. Non
calcif ied pulmonary nodules 10 mm or larger were considered as potentially
malignant and complementary positron emission tomography (PET) exam was
recommended .
Results: 117 non-calcified pulmonary nodules were found in 82 of 369 (22.2%)
symptom-free subjects, The diameter of the largest nodule was 5 mm or smalle r
for 37 (45%) participants, 6-9 mm for 31 (38%) and 10 mm or greater for 14 (17%).
Twelve patients with 12 non-calcified pulmonary nodules of 10 mm or larger un
derwent PET exam. Six nodules were positive at PET. Biopsy of four of these
non-calcified pulmonary nodules demonstrated lung cancer in all cases.Two pa
tients refused biopsy and furthe r invest igation.
Conclusion: This low-dose CT screening programme demonstrated a prevalence
of 4 lung cancers in a population of 369 (1.1%) asymptomatic subiects at high
risk of lung cancer. All four cases corresponded to early-stage lung cancer
(T1NOMO).

C-0338
A pictorial review of chest tuberculosis
S.~, D. Gomez, D. Coca, J. Sanchez ; Geta/elES

Purpose: The aim of this teach ing exhibit is to review and illustrate the more and
less frequent radiographic findings of chest tuberculosis .
Material and Methods: We reviewed the imaging features of patients with tho
racic tuberculos is. The most representative cases were selected from radiolog i
cal (chest X-ray film, CT and HRCT) records performed in our institution.
ReSUlts: We show the wide spectrum of chest radiographic findings of tubercu lo
sis; and thoy were classified as primary and postpr imary (reactivat ion) tuberculo
sis:
Primary tuberculosis:

Parenchymal disease: Air-space consol idat ion,
Lymphadenopathy,
Pleural effusion,
Miliary disease ,
Atelectasis.

Postpr imary tuberculosis:
Parenchymal disease with/without cavitation, fibroproliferative disease , en
dobronch ial spread,
Airway involment: Bronchial stenosis with lobar colapse, lobar hyperinflation ,
obstruclive pneumon ia, bronchioliliasis,

- Pleural extension: Chronic pleural effusion, pleural empyema (bronchopleu
ral fistula and empyema necessitatis), residual pleural thickening and calcifi 
cation,
Chest wall tuberculos is.

Conclusion: Tuberculosis prevalence has increased in recent years, in both in
munocompetent and inmunocompromised indiv iduals . It has a variety of clinical
and radiologic al findings.
Familiarity of the radiologist with this protean imaging manifestations of tubercu
losis helps, in conjunction with high clinica l suspicion, with early diagnosis and
timely initiation of appropriate therapy.

C-0339
Evaluation of changes formed by biomass in lungs through high resolution
computed tomography
M. Kara, S. Bulut, F. Tas, I. Akkurt , Z. Seyfikli; SivasirR

Purpose: Until now, studies related to biomass fuels have been mostly epidemi
ological and there are no reported studies in the research literature with regard to
high resolut ion computed tomography (HRCT) of the lungs. In this study, chang
es with in the lungs secondary to biomass fuels, frequently used in cooking and
heating in our territory, were examined by HRCT.

Material and Methods: We studied 92 women age 24 to 70 years. Group 1, 32
women who were exposed to biomass with no respiratory symptoms ; Group 2,
30 women who were exposed to biomass with respiratory symptoms ; Group 3,
30 women who were not exposed to biomass and had no respiratory. There was
no history of pulmonary disease in the women included the study.
Results: In HCRT, the exposed groups (group 1 and 2) had more pathological
findings than the non-exposed group. GGA was seen in 71.9% of group 1,23.3%
of group 2, and only 3.3% of group 3 (p < 0.05). Fifty percent of group 1, and
63.3% group 2 had fibrotic band whereas 6.7"10 group 3 had fibrot ic band on
HRCT (p < 0.001).
Conclusion: Biomass exposure may be an etiological factor predisposing to many
lung illness (from chronic bronchitis to diffuse lung disease). The changes formed
in lungs can be detected by HRCT in early period and may be treated .

C-0340
TI·201 and MIBI-99mTc lung scinitgraphy in advanced lung cancer:
Comparison with chest radiography
S.V.~, D.P. Sobic-Saranovic, G. Radosavljevic-Asic, D. Jovanovic ,
M. Todorovic-Tirnanic; 8elgradeIYU

Purpose: TI-201 and MIBI-99m were used to detect necrosis and viable tumor
tissue in patients with advanced lung cancer and large shadow on chest radiog
raphy.
Material and Methods: TI-201 was performed in 8 patients and MISI in 13 lung
cancer patients with large shadow on chest radiography. Chest radiography was
performed in all patients in posterior and lateral projection.
ReSUlts: In 8/9 patients with advanced lung cancer and histologically proven
necrosis, TI-201 or MIBI scintigraphy showed ring-like tracer uptake typical for
necrosis. Radiography showed necrosis in 6/9 patients. In 3 of them, excavating
masses were identified in the lungs. In 6/9 patients with massive effusion , TI-201
or MISI scintigraphies were able to assess exact magnitude and localizat ion of
the tumor. In 3 other patients, TI-201 or MIBI scintigraphy showed photopenic
area in the region of effusion and tumor could not be visualized. In 2/3 patients
with atelectasis tumor was clearly visualized on TI·201 or MIBI scintigraphy.
Conclusion: TI-201 and MIBI scintigraphy are potentially useful in follow-up of
patients with advanced lung cancer by differentiat ing viable tumor from necrosis.
They also complement chest radiography in localization of tumor in patients with
massive effus ion or atelectasis.

C-0341
Computed tomography (CT) in invasive pulmonary aspergillosis and related
life-threatening complications
E. .El!fI.Qri.Q', I. Pedrosa', A. Blanco" J.M. Garcla-Santcs', A. Bustos Garcia de
Castro' , G. Ortufio"; 'MurcialES, 28 0ston, MAlUS,3MadridIES

Purpose: To describe the CT findings In patients with Invasive Pulmonary As
pergillosis (IPA) and illust rate the correlation with the histological analysis . We
also emphasize the CT findings of associated life-threatening complications.
Materials and Methods: We retrospec tively reviewed the CT scans of 19 se
verely neutropenic immunocompromlsed patients with hematolog ical (17) and
non-hematolog ical (2) malignancies. Eight patient s had proven IPA by microbio
logical or hystopathological findings . Eleven had clinica l and CT findings highly
suggestive of IPA, with good response to antifungal therapy. CT examinations
were evaluated for the presence of pulmonary nodules, consol idation, cavitation,
and crescent sign. A halo of ground-glass attenuation surrounding nodules or
consolidations was considered a positive halo sign.
Results: The most common CT finding was the presence of multiple pulmonary
nodules (n=15). Other CT findings were single nodule (n=l) , consolidation (n=7),
multifocal consolidation (n=5), cavitation (n=10). and crescent sign (n=3). The
halo sign was seen in 13 patients . Complications included a bronchopleural fistu
la with hydropneumothorax (n=l), bronchopericardial fistula with pneumoperi
cardium (n=l ), and hemorrhagic mediastinitis with thrombos is of the superior
vena cava (n=l ). One patient had associated irregular nodular thickening of the
tracheal wall with marked narrowing of the lumen. Tracheal aspergillosis was
confirmed after biopsy. The mortal ity in four patients with associated compl ica
tions was 100%. Overall mortality was 47.36%.
Conclusion: Multiple pulmonary nodules with a positive halo sign are the most
common finding on CT in patients with IPA. Involvement of the pleura , pericar
dium, mediastinum and trachea are uncommon complications assoc iated with
high mortality.
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C-0342
Non-Infectious lung disease after bone marrow transplantation
G. Sanabria Medina. F. Serrano, M. Ruiz, M. Padin, C. Bravo; MEilaga/ES

Purpose: To present non-infectious pulmonary complications in inmunocompro
mised patients after bone marrow transplantation.
Material and Methods: We present the imaging (chest radiography and CT) in a
retrospe ctive series of 11 patients with non-infectious pulmonary complications
after bone marrow transplantation (allogeneic or autologous) .Three patients pre
sented with more than 1 complication.
Results: 1. Pulmonary edema (4 cases) : Is an early complication reported dur
ing the first weeks after transplantation with multifactorial etiology .
2. Diffuse alveolar hemorrhage (2 cases) : Is a serious complication with high
mortality rate (80%) . Improved survival has been shown with high dose steroid
therapy.
3. Idiopathic interstitial pneumonitis (5 cases): Diffuse lung damage after trans
plantation .lnfectious etiology is not shown. It occurs in aproximatly 10%. Radio
graphically a nonspecific diffuse bilateral mixed interstitial and alveolar process
is described.
4. Bronchiolitis obliterans (2 cases): Is a disease of the small airways. It is a
complication of allogenic transplantation. Most cases occurring 6-12 months af
ter transplantation.
Conclusions: Pulmonary complications are the first cause of morbid ity/mortality
in inmunocompromised patients after bone marrow transplantation.The differen
tial diagnosis between infectious and non-infectious complication is very impor 
tant , making radiology very important in early diagnosis and treatment.

C-0343
Radiation-Induced lung disease:Typlcal and atypical features and its
differentiation from recurrent tumors
W. Jmmg' , Y. Choi ', Y. Kim'. S. Jeon '. C. Park2, C. Hahm' : 'Seoul/KR, 2KurilKR

Purpose: To be familiar with typical and atypical findings of radiation-induced
lung disease caused by various radiation techniques and to differentiate findings
of recurrent tumor from those of radiation -induced lung disease .
Materials and Methods: We selected patients who had undergone radiotherapy
of the thorax from 1995 to 2002. HRCT was performed to evaluate radiation chang
es.
Results: The typical findings of radiation-induced lung disease are ground-glass
opacities and consolidation in the early phase , and traction bronchiectasis, vol
ume loss, and mass-like lesions in the late phase. Oblique beam angle or confor
mal radiation techniques used in the treatment of breast cancer, produce bizarre
radiation-induced lung changes. In other cases, the changes present beyond the
radiation field , e.g. BOOP.
Conclusion: Generally, the distribution of radiation- induced lung disease corre
sponds to the radiation field, but we have experienced other radiation-induced
changes that do conform the area of previous radiotherapy, e.g. BOOP, or that
mimicked the recurrent masses.These appearances should be differentiated from
recurrent lesions.

C-0344
Impact of the prone position in ARCS: CT demonstration in canine model
J.~, C.-M. Lim, K. Do, J.B. Seo, K. Song, T.-H. Lim; Seoul/KR

Purpose: Although prone position promotes improvement of Pa0
2

in one third of
the patients with acute respiratory failure , the mechanism has not been fully un
derstood. In this study, I assessed the effect of prone position on the density of
pulmonary parenchyma and the differences between low positive end-expiratory
pressure (PEEP) and high PEEP.
Methods and Materials: Eight male mongre l dogs (20.0 ± 3.9 Kg) were used,
and acute lung injury was induced by warmed saline lavage. CT scans of prone
and supine position were obtained during breath hold at end-expiratory state in
low (3 cmH,o) and high PEEP (12 cmH,o).The Hounsfield unit (HU) was meas
ured in the anterior (ventral), middle, and poster ior (dorsal) lungs at three level.
Accord ing to the density of the lung , the lung parenchyma was divided into three
components; atelectatic alveoli (+100 - -400 HU), adequately-ventilated alveoli
(-400 - -BOO HU), and over-inflated alveoli (-800 - -1000 HU).
Results: Comparing to supine position , HU of lung parenchyma increased in
ventral lung and decreased in dorsal lung in prone position. These changes were
more prominent In low PEEP situation than In high PEEP.In the low PEEP situa
tion, the percentage of volume of adequately-ventilated alveoli increased from
61.4% to 67.7%, while only over-inflated alveoli increased by4.7% in high PEEP.

Conclusion: In our results , the density gradient of the lung parenchyma was
reversed in prone position. The component of the recruited alveoli by prone posi
tion was more adequate in low PEEP situation than in high PEEP.

C-0345
CT guided lung biopsy: Factors governing diagnostic yield and
complication rate
J.M. Anderson . D. Patel; Edinburgh /UK

Purpose: To determine factors influenc ing diagnostic yield and complication rate
in CT guided biopsy of lung lesions.
Materials and Methods: 203 consecutive CT guided lung biopsies were per
formed in 190 patients between August 1995 and September 2000 obtaining
either fine needle aspirates or core biopsy samples . Procedures were divided
into a diagnostic group of true positive and true negative results and a non-diag
nostic group of false positive and false negative results. Factors affecting diag
nostic yield were assessed.
Results: 164 lesions (86%) were malignant, and 26 (14%) were benign. More
than 1 biopsy was performed for 12 lesions. 136 biopsies were true positive , 27
true negative and 40 false negative . No false positives occurred. Overall diagnos
tic accuracy was BO%. Significantly more core biopsies than fine needle aspi
rates were diagnostic: 91% v 77%: p = 0.028. No difference was found in the
incidence of pneumothorax between the two groups . Proportionately more pleu
ral based lesions were biopsied successfully compared with lesions deep to the
pleural surface , but this did not reach stat istical significance (p=O.075) .
Conclusion: This study confirms that in CT guided lung biopsy, core biopsy is a
more accurate method of tissue sampling than fine needle aspiration with no
excess of complications.

C-0346
Evaluation of Fil d'Ariane in lung nodules labeling before thoracoscopy
F. Schneider, F. Portier , A. Denys, H.-B. Ris, S. Wicky, P. Schnyder;
Lausanne/CH

Purpose: Since the introduction of pre-operative radiological labeling of lung
nodules before thoracoscopic resection, operative results have markedly improved.
We report our experience in placement of a new disposable device consisting in
a hook attached to a yarn called "Fit d'Ar iane" (Biosphere medical, Rockland ,
USA).
Material and Methods: Forty patients (28 male, 12 female) aged 29 to 77 (mean
60) presenting with a solitary lung nodule were referred by thoracic surgeons for
preoperative labeling. We used a stiff circular hook (8 mm in diameter) attached
to a 50 cm nylon yarn. The releasing device included a 1OO-mm long, 20 G nee
dle and a mandrel.The procedure was performed under CT guidance. The maneu
ver was achieved under local anesthesia.
Results: All nodules could be labeled and removed surgically by thoracoscopic
resection . No case of migration of the hook was observed. The mean procedure
time was 14 minutes and the mean delay between the procedure and surgery
was 1h30. In ten cases, a small pneumothorax was seen following the procedure ,
but none required drainage.
Conclusion: Positionning of "Fil d'Ariane " for labeling solitary lung nodules un
der CT control is an effective and last technique which provides the surgeon with
great security during thoracoscopic wedge resections.

C-0347
PUlmonary and bronchial calcification: Causes and radiological features
P.Bermudez Bencerrey, V. De Medina Iglesias , E. Castanet Gonza lez,
X. Gallardo Cistare, J.-M. Mata Duaso, J . Rimola Gibert; Sabadell/ES

Purpose: A wide variety of pathology may result in pulmonary and bronchial
calcification. Although mainly found as chronic residual lesions from previous
infectious processes, pulmonary and bronchial calcification can be found in non
infectious pathologies and can become a useful clue for a correct diagnosis.The
aim of this study is 10illustrate different causes of pulmonary and bronchial calci
fication and the most important imaging features .
Material and Methods: A retrospective study of the most significant cases of
pulmonary and bronch ial calcification from our centre during the last years was
performed ; reviewing and comparing the most remarkable CT features.
Results: We found a wide spectrum of pathology which included: Infection , such
as tuberculosis (tuberculomas, fibrotic residual lesions, broncholiths, mucous
plugging). varicella and hydatid cysts; benign and malignant (primary and meta
static) pulmonary neoplasms; amyloidosis, alveolar microlithiasis and other dif
ferent storage diseases; metastatic calcinosis in altered metabolic states and
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organ transpl ant recipients; pneumoconiosis; infil trative diffuse pulm onary pathol
ogies such as pulm onary fibrosis; and cong enital les ions such as bron chial atresia,
pulmonary sequestration and bronchogenic cys ts.
Conclusion : Knowledge of the different patterns of pulmonary and bron chial
calc ific ation provides a useful tool for the establishment of an et iological diagno
sis and a better assessment of multiple pathologies .

C-0348
Interlobular septal thickening at high-resolution computed tomography
I.~, C. Rodriguez Morejon, L. Hernandez, L. Mart inez, E. Reimunde ,
M.C. Mag dale no, J. Alle nde ; Le6n1ES

Purpose: To assess the patterns of affectation of the interlobular septa at high 
resolution computed tomography (HRCT).
Material and Methods: The HRCT of 96 patien ts with thickened interlobular septa
were retrospectively reviewed.
Results: Interlobular septal thickening was the predominant finding at HRCT in
13 case s. The thickened septa were smo oth in contour in 9 cases (6 pulmonary
edema, 2 1ymphangitic carcinomatosis and 1 silicosis) and nodular in 4 cases (4
Iymphangitic carc inomatosis). Interlobular septal th ickening was associated with
other predominant pulm onary features in 83 cases . The thickened septa were
sm ooth in 41 cas es, nodular in 12 cases and sp icu lated in 29 cases.The th icken
ing was bOth nodular and spiculated in 1 case of sarcoidosis. We observed smooth
thicken ing in a great variety of benign diseases (infec tious, inflammatory, by in
halation, by aspiration, pulmonary edema) as well as in malignant disease s (bron
cho alveola r car cinoma , lymphoma and Iymphangi tic carcinomatosis). A nodular
patt ern was obse rved in sarcoidosis, miliary tub ercu losis , Iymphangitic ca rcino 
mato sis and alveola r microlithiasis. In add itio n, sp iculated septal thickening as
sociated with sign s of fibrosis was see n in idiop athic intersti tial pneumonia,
sarcoidosis, pne umoconiosis, chronic eos inoph ilic pneumonia and sequelae of
infection.
Conclusion: Smo oth septal th ickening at HRCT is more frequently observed in
benign diseases; however, it can also be observed in certain malignant diseases.
Nodular septal thickeni ng, as a predomi nant feature at HRCT, is characterist ic of
Iymp hang itic carcinomatosis. Spiculated septal thickening at HRCT appears in
benig n diseases associated with other pred omi nant findings of pulmonary fibro
sis .

C-0349
Lung abnormalities in collagen vascular diseases:The spectrum of
radiological presentation
G.I. Kirova , R. Rashkov, V. Hadjidekov; SofialBG

The conn ective tissue disorders (CTDs) constitute a heterogeneous group of
immunologically mediated inflammatory diseases that involve connective tissue
at var ious sites in the body. As a group, the CTDs share certain clinical charac
teristics and have a variable propensi ty for invo lvi ng the tissues of the thorax.
These disorder s can affect all areas of the lung , i.e. airways, blood ves sels, pa
renchym a and ple ura, and do so in varying deg rees and co mbinations.
The aim of the study is to anal yze the variable radiological presentations of pul
mo nary disease in pat ients with CTD s.The discussion is stratifi ed by pulmonary
complication ralher than separa te co nnec tive tiss ue diseases. Based on main
thoracic struc ture involvement, it is poss ible to differentiate four types of disease
proces s;
- interstitial pne umonias ,
- pa renchymal chang es different from the interstitial pneumonias ,
- non- parenchymal changes, and
- drug induced abnorma lities
The presentat ion reviews the parti cular ities of all four types of involvement , refer
ring to sepa rate connective tissue disease. This app roach allows identification of
the predominant pathop hysiological process, staging of disease severity, and iden
tification of the most appropriate invest igations to monitor disea se progr ession
and thus estima te the like ly prognosis and treatment.

C-0350
Pulmonary sequestration: Breath-hold contrast-enhanced MR angiography
A. Khalil , I. Frey, B. Bazelly, B. Milleron , C. Marsa ult , M.-F. Carette; Paris/FR

Purpose: We rep ort three cases of intralobar pulmonary sequestration evalu
ated by breath hold contrast-enhanced MR-angiography (CE-MRA).
Material and Methods: During a period of 6 months, three patients underwent
CE-MRA, two of them also underwent an enhanced helical CT. CE-MRA was
performed, in all patients, with a 1.5 Tesla Siemens Magnetom Vision System. it

was performed during the pulmonary arterial phase of an intravenous bo lus of
gado linium using an automated injector (Spect ris, Medrad, PittSburgh , PAl. The
used sequence was the turbo-FISP (Fast Imaging with Steady-state Precession)
to study both the vascularization and the perfusion of the lung .
Results: The supplying arteries were clea rly visualized in the thre e patients.Two
arterie s arose from the aorta and the last one from the celiac trunk. The perfu sion
evaluation demonstrated a parenchymography defect in the area of the seques 
tration in the pulmonary arterial phase. This defect was clearly supplied by the
systemic artery during the aort ic phas e. In two pat ients, the draining vein was
into the lower pulmonary vein and in one into the azygos vein . All pat ients unde r
wen t surgery, without conve ntiona l ang iography, conf irming CE-MRA data .
Conclusion: Breath hold CE-MRA cou ld be used as a pre-surgical imaging meth
od in pulmona ry sequestration .

C-0351
PUlmonary mucormycosis: Uncommon radiological manifestations
R.~, P. Rinaldi, C. Giangregorio , G. Sallustio, T. Pirronti, L. Pagano,
P. Marano; Rome/IT

Purpose: Mucormycosis refers to a rare infection observed in some cancer and
diabet ic patients. Mucor fungi do not grow in healthy tissues, and are usually the
cause of opportun ist ic infections in the immunocompromised host. The pu rpose
of the study was to analyze the radiological signs of th is pulmonary disease.
Material and Methods: Five pat ients (3 males and 2 females; mean age; 45
years) diagnosed with rhino sinu sal mucormycosis at biopsy entered the study.
Four had chronic Iymphoprolifera tive dise ase and 1 had type II diabetes mellit us.
The diagnosis of pulmonary mucorm ycosis was established on the cl inical find
ings and bron choalveolar lavage (BAL). Chest CT was performed in all patients
with radiological follow-up during the cou rse of the underlying dis eas e.
Results: A diffuse ' infiltrating" interstitial -alveolar parenchymal pallern was ob
served in 3 patients; associated with parenchymal consolidation in 2 patients .
The remaining 2 patients showed soli tary, exc avated nodu les . Pseudoaneurysm
of inferior loba r pulmonary artery was present in 1 patien t.
Conclusions: In immunocompromised patient s, pulmonary Mucor infection should
always be suspected, along with other infectious and non- infe ctiou s disea ses. In
the patients stud ied , some atypical manifestation s of pulmonary Mucor infection
were seen (infil trating inte rstit ial parenchym al pattern), compared wi th the more
usual radiological pattern of multip le alveo lar opac it ies .

C-0352
CT appearance of variant bronchial anatomy
X. Gallardo Cistare', E. Castafier", J.-M. Mata Duaso', J. Branera' , J. Catalas,
P. Bermudez'; 'SabadelJ/ES, 2BarceionaiES

Variant anatomy of the airways is the result of a disturbance in the development
of the lungs such that an inappropriate number of lung buds develop, or the lung
buds arise at atypical sites.
Spiral CT allows a correct evaluation of the normal anatomy and congen ital mal 
formation of the tracheobronchial tree.
Knowledge of normal and var ian t anatomy is essential to unde rstand CT find
ings.
We illust rate these congenital anomalies. Examples of agenesis, aplasia and
hypoplasia, bronchial atresia and abnormali ties of bronchial division are shown.
We try to explain the most frequent bronchia l var iants in an easy and quick to
understand way, comparing the CT images with graphics.
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C-0353 <il>
Chest injuries: Clinical-radiological correlation in an interactive quiz
presentation
F.Takis, L. Thanos, P.Gkoutzios, S. Mylona, S. Lyra, V. Kalioras, N. Batakis;
AthenslGR

Purpose: To present an interactive computer-based learning module on chest
injuries, their radiological appearance on plain films and on CT-scans, with clini
cal correlation.
Materials and Methods: Fifteen cases were retrospectively selected from the
CT section's database. The main selection criteria were the diagnostic difficulty
and the teaching value of the cases selected.
The teaching module was developed using an HTML editor. Each case starts
with the case presentation followed by initial radiological examinations. In a ques
tion and answer format, the viewer is guided through the way the case was han
dled, until a final diagnosis and therapeutic decisions were reached.
Learning objectives: Upon review of the computer presentation, the viewer
will be able to:
a. Identify different types of chest injuries;
b. Recognize the value clinical information yields concerning the diagnostic

workup of a patient who had a serious chest injury;
c. Get familiarized with HTML-based computer learning modules.

C-0354 <il>
Subpleural space: Radiological findings in normal and pathological
conditions
A. Alonso Lopez, A. Hidalgo, J. Andreu, X. Merino-Casabiel, M. Martinez,
J. Caceres; Barcelona/ES

Purpose: 1.To illustrate the normal appearance of subpleural space on chest X
ray, CT, HRCT and MRI. 2. To describe the imaging findings of subpleural space
in pathological conditions.
Material and Methods: We review the plain radiograph, CT, HRCT and MRI find
ings of normal appearance of subpleural space and the changes that are pro
duced in different processes.
Results: The subpleural space is the space situated between the parietal pleura
and the inner border of the ribs. It contains vessels, fat, and connective tissue
and it is involved in many pathological conditions. We consider 5 categories; pro
liferation of normal tissue, inflammatory processes, neoplastic processes, inva
sion from adjacent structures, postsurgical changes. We present cases of
lipomatosis, vascular anomalies (arteriovenous fistula, aortic coartation), inflam
matory processes (acute and chronic empyema, changes related to pneumonia),
changes related to atelectasia, previous surgery, and neoplastic conditions (me
sothelioma, fibromatosis, neural and bone tumors).
Conclusion: The subpleural space is often overlooked. The knowledge of mor
phological changes that appear in normal and pathological conditions could be
helpful in the diagnosis and management of a wide spectrum of diseases.

C-0355
Pattern of exogenous surfactant distribution in lungs with induced ARDS in
an ovine model using iodixanol as a tracking agent and 16-slice
multidetector CT
F. Cademartiri,,2, J.J. Haitsrna', J. Kesscioqlu", M.J. Schultz",
B.V. Satamousas", B. Lachman', G.P. Krestin'; 'RotterdamlNL, 2Parma/lT,
3UtrechtlNL

Purpose: To show the pattern of exogenous surfactant distribution inside the
lung parenchyma with 16-slice multidetector CT in an ovine model.
Material and Methods: Exogenous surfactant (extracted trom pigs) was mixed
with iodixanol, on the basis that there would be low impact on surfactant's prop
erties, and distilled into a syringe. 10 healthy sheep were studied using a 16-slice
multidetector CT scanner (Sensation 16 - Siemens Medical Solutions). They were
mechanical ventilated in a supine position. A lavage with saline was performed to
induce ARDS, then a single shot surfactant administration was performed through
the trachea. After 20 minutes, a recruitment maneuver was performed. After each
step, high-resolution lung spiral CT was performed. For the analysis of pattern of
surfactant distribution dedicated, software was used (PulmoCT - Siemens Medi
cal Solutions).

Results: The distribution followed a gravity-dependent pattern, and a para-bron
chial pattern as expected. The surfactant distributed also to the anterior region of
the parenchyma. Several examples of the distribution patterns are provided.
Conclusion: This early experience shows that the single-shot administration of
surfactant through the trachea provides good distribution in lungs with induced
ARDS.

C-0356
Cirrhosis-related chest disease: Imaging features in 1038 patients
K.S. Malagari, A. Nikita, G. Georgoulia, A. Rigopoulou, M. Papathanasiou,
E.N. Brountzos, DA Kelekis; AthenslGR

Purpose: To describe imaging and pathophysiological features of cirrhosis-relat
ed intrathoracic disease.
Material and Methods: 1038 cirrhotic patients (mean age 53 yrs; range, 17-79)
were included. Chest CTs were evaluated for; bronchoarterial ratio, arteriovenous
malformations, interstitial opacities, emphysema, and pleural effusions. Lymphang
iography, pulmonary angiography, cardiac ultrasound and scintigraphy were per
formed in selected cases.
Results: Mean bronchoarterial ratio was 0.83 ± 0.19. In two patients with hepat
opulmonary syndrome (HPS) bronchoarterial ratios were 0.5 and 0.6. HRCT de
tected interstitial lung opacities in 17 patients. Features of fibrosing alveolitis were
seen in 7 patients, associated with biliary cirrhosis (VATS biopsy documentation)
in only 2 patients. Thickening of interlobular septae suggestive of interstitial ede
ma was correctly depicted in 8 patients. Accurate interstitial pattern recognition
was achieved in only 10/17 cases (58.8%). Emphysema was recorded in 93 pa
tients. Only one (1/93) had documented a1-AT deficiency (1.08%). Multiple type
1 vascular dilatations were visualized in two patients with HPS. Pleural effusions
were seen at CT in 49 patients (4.72%); bilateral in 34 (69.4%), and right-sided in
6 (12.2%). Hepatic hydrothorax was confirmed in 3 patients. CT combined with
pleural tap correctly established the diagnosis. Hepatic chylothorax was confirmed
in 3 patients. Lymphangiograhy demonstrated the site of leakage and the en
gorged thoracic duct.
Conclusion: CT can identify intrathoracic pathology associated with liver dis
ease. Decreased bronchoarterial ratio is highly specific for HPS. However, for
interstitial findings, emphysema and pleural effusions, imaging findings alone
cannot distinguish those cases of liver origin.

C-0357
Gallium accumulation at pulmonary hila in normal cases: Evaluation with
planar images, SPECT and chest CT
S. Otake, T. Mizuno, A. Mizuno, K. Hatasa; TokilJP

Purpose: On gallium scintigrams, increased uptake is often demonstrated at
pulmonary hila in normal cases. This finding is sometimes considered as physio
logical; however, detailed analyses have not been reported. The purpose of this
study is to evaluate increased uptake at pulmonary hila by correlating SPECT
with chest CT.
Materials and Methods: Planar images, SPECT and chest CT of 36 consecu
tive cases were retrospectively reviewed. Patients that had chest diseases were
excluded from this study. Image interpretation was made randomly and inde
pendently.
Results: The location of increased uptake was at the pulmonary hilar lymph nodes,
as seen by correlating the planar images with SPECT and CT. Planar images
showed increased uptake at pulmonary hila in 21 cases; however, SPECT imag
es could show increased uptake in additional 8 cases (29 total). SPECT also
demonstrated increased uptake in the mediastinal lymph nodes that could not be
seen on the planar images because of overlap with the sternum and vertebrae.
CT showed lymph node enlargement in 14 cases. Correlating with SPECT, 13
cases showed increased uptake. One case that did not show increased uptake
had calcified lymph nodes.
Conclusion: Increased uptake on the planar images suggests presence of ac
tive inflammation, that might be mild, in the pulmonary hilar lymph nodes. SPECT
showed higher sensitivity in demonstrating pulmonary lymphadenopathy than
planar images and CT.

C-0358
Malignant pleural mesothelioma caused by envlromental exposure to
asbestos in the centre ofTurkey: CT findings in 152 patients
F. Tas, O. Dogan, C. Gumus, I. Akkurt, S. Bulut, O. Isik; SivasfrR

Purpose: The aim of this study was to evaluate the computed tomography (CT)
features of MPM in patients with a history of asbestos exposure.
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Materials and Methods: The CT scans of 152 patients with proved malignant
pleural mesothelioma were retrospectively evaluated.
Results: The most common CT findings included pleural thickening (n=138, 91%)
- diffuse (n=92, 61%), nodular (n=35, 23%), and mass-type pleural thickening
(n=11, 7%). Pleural effusion was found in 120 patients (79%), involvement of the
interlobar fissures in 111 (73%), mediastinal pleural involvement in 118 (78%),
volume contraction in 99 (65%), mediastinal shift in 72 (47%) and mediastinal
lymphadenopathy in 38 (25%).
Conclusion: These results suggest that although CT findings of MPM vary, they
may provide valuable clues to the diagnosis, at least in patients with a history of
asbestos exposure.

C-0359
War injuries of the chest: Evaluation with CT (Sarajevo 1992-95)
S. Beslic, F. Oalagija; Sarajevo/BA

Purpose: This study is a retrospective analysis of the thoracic CT findings after
war injuries of the chest.
Material and Methods: 112 injured cases (101 (90.2%) male, 11 (9.8%) female,
age 6 to 70 years (mean age 48.7 years)) were examined with CT (Somatom OR,
Siemens). Oue to a shortage of contrast medium (Telebrx), contrast was used in
only 20% of cases. Chest radiography did not give the necessary diagnosis in
these patients. The type of injury was analysed and the localisation of metal for
ei9n bodies defined.
Results: Among the injured, there were 48 (42.8%) with multiple trauma. 82
(81.7%) of the wounds were due to explosive and 15 (183%) injuries were sec
ondary to rifle bullets. Hemothorax was found in 83 (74.1%) of the wounded (pneu
mothorax 23.4%, lung contusion 35.1%, laceration 10.4%, lung hematoma 3.9%),
spine injury 25 (22.3%), rib injury 14 (12.5%), diaphragmatic rupture 8 (7.1%),
tracheal rupture 7 (6.2%), pericardial effusion 6 (5.4%), subcutaneous emphyse
ma 5 (4.5%), heart laceration 2 (1.8%), and great vessel lesion in 2 (1.8%) of the
wounded. Visualised complications were; empyema found in 18 (16.1%) of wound
ed, paraplegia 14 (12.5%), pleuro-cutanea fistula 3 (2.7%), mediastinitis 1 (0.9),
osteomyelitis of the rib 1 (0.9)%, and sepsis in 1 (0.9%) of the wounded. Locali
sation of the metal foreign body was defined in 26 (23.2%) of the wounded.
Conclusion: CT gave additional information compared to chest radiography and
proved to be a necessary diagnostic tool in war injuries of the chest, especially
for localisation of metal foreign bodies, and definition of type of injury and their
complications.

C-0360
A learning guide to the chest X-ray
O.C. Lees, E.R. Ford, A.H. Carty; Liverpool/UK

The chest radiograph is integral to the clinical examination of the chest. Interpre
tation requires a combination of acumen and systematic analysis. Any doctor
having access to chest radiographs should be able to make a basic diagnostic
assessment of the radiograph within the clinical examination of the chest to achieve
a working diagnosis.
Objective: To provide a learning aid, which inculcates the analysis of obvious
abnormalities together with a systematic review, calculated to minimise the chanc
es of missing subtle abnormalities on radiographs, by designing an interactive
computer based teaching programme.
Method: The programme sets out a routine for systematic analysis of the radio
graph based initially on a normal case. Further cases showing cancer, pneumo
nia, metastases, pleural effusion, pneumothorax and other common abnormalities
are introduced. The user is invited to interrogate any appearance thought to be
abnormal using the mouse. If an abnormality is detected correctly a series of
interactive prompts assist the user towards a diagnosis. The systematic review
remains paramount throughout.
Material: Ten cases are presented on an interactive PowerPoint™ slide show.
Good quality images are supported by text messages and voiceover.
Learning Points: The user is encouraged to adopt the hypothetical/deductive
approach, analysing signs as they are elicited and instituting a specific search for
further signs prompted by the diagnostic implication of abnormalities already
detected. Thus a working diagnosis is established early and developed or refuted
by a combination of informed ongoing analysis and systematic review of the radi
ograph.

C-0361
Traumatic diaphragmatic injuries (TDI): Radiographic and multislice
computed tomography (MCT) findings
O. Facca, T. Oa Ronch, A. Modesto, A. Rigamonti, S. Meduri; Udine/IT

Purpose: To describe the signs of traumatic diaphragmatic injury (TOI) at chest
radiography (CR) and multislice computed tomography (MCT). TOI is uncom
mon, occurring in up to 7-8% of patients after major blunt trauma to the lower
thorax or abdomen. The detection of TOI in the acute setting is often problematic
because signs may be subtle and non-specific.
Methods and Materials: Over a 6 months period we studied 8 patients after
major blunt trauma with CR and MCT (with coronal and sagittal reformatted im
ages). We reviewed CR and thoraco-abdominal MCT images and assessed the
presence of radiographic and MCT diagnostic findings, correlating them with sur
gical data.
Results: Schematic drawings of diaphragm anatomy are correlated with CR and
MCT images. Oirect and indirect findings that suggest TOI are described. In our
series the most frequent signs are herniation into the chest, "collar sign", thicken
ing of the diaphragm and concurrent pneumoperitoneum.
Conclusion: In the acute setting of patients with major blunt trauma CR and
MCT can provide direct signs of certain TOI and indirect findings that may be
useful in surgical management.

C-0362
CT of enlarged mediastinal lymph nodes in subacute heart failure
T. Luminati, E. Tagliafico, C. Frola; Genoa/IT

Purpose: To evaluate enlarged mediastinal and hilar lymph nodes over a course
of subacute heart failure and to assess their reduction in size after heart failure
treatment.
Material and Methods: CT was performed in 20 patients (mean age 81 years)
over a course of subacute heart failure and after heart failure treatment with re
stored heart function.
Results: At initial CT scan, 13 patients showed infiltration of the perivascular
interstitium, enlargement of septal lines and alveolar opacities.
In 7 patients, enlarged mediastinal and hilar lymph nodes with diameters ranging
between 15 and 20 mm were observed. Lymph nodes showed homogeneous
density and regular margins. After heart failure treatment, lymph nodes reduced
in size to 5 mm maximum. Lymph node size reduction matched regression of
vascular and bronchial lesions.
Conclusions: Mediastinal and hilar lymph node enlargement often occurs in
conjunction with acute heart failure and pulmonary edema. Lymph node enlarge
ment should be considered as part of the spectrum of changes seen in heart
failure and should not be mistaken for other pathological conditions.

C-0363
The value of chest radiology in diving-related pulmonary barotraumas:
A pictorial essay
1.0.J. Verslegers, B. Stockman, S. Van Poucke, O. Deraedt, B. Op de Beeck,
A.M.A. Oe Schepper; Antwerp/BE

Purpose: To give an overview of radiological findings in patients who have sus
tained barotrauma to the lungs due to compressed air diving.
Material and Methods: We report the findings of radiography and computed to
mography of the chest in 6 sports divers who were referred to our institution with
pulmonary barotrauma during the past 2 years. We compared radiological find
ings of post-injury X-rays with pre-injury X-rays if available.
Results: Three patients presented with transient neurological manifestations of
pulmonary barotrauma complicated by cerebral arterial gas embolism. Chest ra
diography showed bullae that were retrospectively detected on previous chest
radiographs. Two patients presented with obvious neurological deficit including
unconsciousness, convulsions, apnea and paralysis. Chest radiology showed
signs of acute pulmonary edema and lung contusion, pneumothorax and medi
astinal emphysema. The sixth patient presented clinically with hemoptysis; CT
scan showed interstitial pulmonary oedema.
Conclusion: The interpretation of the radiological findings in patients with pul
monary barotrauma and of a screening chest radiography to assess fitness to
dive requires knowledge of diving physiology and medicine. Our experience is
that clinically relevant cysts or bullae are often not visible on chest X-ray, and that
computed tomography of the chest is mandatory in any case of suspected put
monary barotrauma in order to evaluate pre-existing pulmonary pathology.
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C-0364
Axillary sweat glands accumulate 99m-Tc Depreotide (NeoSpect)
R. Oanielsson, M. Baath, K.-G. Kolbeck, J. Klominek, L. Svensson;
Stockho/mlSE

Background: 99m-Tc-Oepreotide (NeoSpect) is a radio labeled somatostatin
analog recently introduced for somatostatin receptor scintigraphy and used in
the diagnosis of lung cancer and in patients with breast cancer.
Material and Methods: Eighteen patients with radiologically detected pulmo
nary nodules/masses due to suspected lung cancer were examined with 99m
Tc-Oepreotide. Static and tomographic imaging of the thorax as well as whole-body
scintigraphy were performed after intravenoius administration of 740 MBq 99m
Tc-Oepreotide. All patients underwent computer tomography (CT) of the thorax.
The scintigrams were evaluated together with CT.
Results: In 13 of these 18 patients (72.2%), bilateral symmetrical activity corre
sponding to the large deep apocrine sweat glands of the axillae was present. No
enlarged lymph nodes were detected in the axillae on CT. Although these pa
tients may represent a selected group, the observation is clinically relevant re
gardless of its reason or mechanism.
Conclusion: It is important to be aware of this cause for activity in the axillae
when assessing lymph node involvement not only in patients with lung cancer
but also in breast cancer patients using scintigraphy with 99m-Tc-Oepreotide.

C-0365
Retrospective comparative correlation between plain radiography and
transthoracic ultrasound evaluation of chest wall trauma
A.P. Risteski, P. Risteski, F. Risteski, G. Mladenoska; Pri/eplMK

Purpose: To evaluate and compare the diagnostic values of plain chest X-ray
(GXR) and transthoracic ultrasonography (nUS) in investigation and assess
ment of chest wall trauma.
Material and Methods: Thirty-three consecutive patients (M: F,25:8; mean age
36, range 20-65) with sustained chest wall trauma underwent serial analyses
with CXR and nus with multifrequency probes on admission to hospital, 1 and
3-4 weeks later.
Results: At time of admission, TTUS revealed 41 fractured ribs in 30 patients,
while CXR showed only 35 fractured ribs in 28 patients. nus showed pleural
effusion in 20 patients, and GXR in only 8. At first follow-up, local pleural and
periosteal reactions were present in every fractured rib on nus, with an in
crease in the number of pleural effusion seen with nus from 20 to 25. There
was an increase in CXR visualised rib fractures from 35 to 40, and an increase in
pleural effusion detection from 8 to 15 with CXR. At second follow-up, an evolu
tion of the findings was obvious; local callus formation, presence of any dislocat
ed fragments, the quality and quantity of pleural effusion.
Conclusion: Plain CXR can adequately depict morphological changes of costal
fractures and fragment dislocations, identify pneumothoraces and pleural effu
sions, and can aid in the follow-up of their evolution. nus has the advantage of
detecting minor fractures, has higher sensitivity for detection of small amounts of
pleural fluid, and has unique value in the follow-up of local and global pleural
reaction, especially in identification of the quality of the effusion.

C-0366
Primary mediastinal non-Hodgkin lymphomas: Radiological findings with
prognostic significance in computed tomography
A. Kalogera-Fountzila, E. Xinou, K. Kouskouras, N. Fotiadis, E. Oestanis,
N. Michailidis, A.S. Oimitriadis; ThessalonikilGR

Purpose: To analyze computed tomography (CT) findings in patients with prima
ry mediastinal non-Hodgkin lymphoma (PM-NHL) before and after treatment and
define features with prognostic significance.
Materials and Methods: Twenty-two patients (8 men, 14 women, aged 18-84
years), who presented with PM-NHL, were retrospectively reviewed to determine
the initial site of disease, radiological characteristics and treatment outcome.
Results: Seventeen patients presented with B-cell and 5 with T-cell phenotype;
the majority of them had diffuse large B-cell histological subtype (REAL classifi
cation). Half of the patients had an abnormal serum LOH. All patients had en
larged mediastinal lymph nodes with bulk disease in 12 of them (> 9 ern mass).
Lymph nodes in the anterior and the middle mediastinum were more commonly
infiltrated. Pleural effusion was frequently observed, whereas pericardial effu
sion and infiltration as well as chest wall invasion were rare. These findings in
combination with the presence of bulk disease and abnormal LOH were negative
prognostic factors. All patients were treated with intensive chemotherapy regi
mens and 10 patients received complementary chest irradiation. 36% of patients

achieved complete response (CR), 32% partial response (PR), 14% stable dis
ease (SO) and 5% progressive disease (PO); 9% of patients died before the
completion of the therapy and the overall 5-year survival was 32%. Referring to
CR patients, one relapsed within 5 years.
Conclusion: Presence of pleural effusion and extensive disease in the mediasti
num at presentation were associated with an extremely poor outcome.

C-0367
Radiological atlas of pulmonary tuberculosis and thoracic wall
complications
F. Matute, N. Santamaria, J. Ferreiros, A. Bustos Garcia de Castro, J. Borrego
Gomez, C. Pedrosa; MadridlES

Purpose: To develop a photographic atlas with images of plain films and CT
(conventional and high-resolution) of all forms of active pulmonary tuberculosis
and thoracic wall complications, of this new plague of XXI century.
Material and Methods: We have reviewed 380 histories of patients diagnosed
with pulmonary tuberculosis in the last 3 years. We have selected images of the
typical and atypical presentations, in adult and young patients, and inmunocom
petent and inmunocompromised patients, to show, in a didactic form, the radio
logical findings of this disease.
Discussion: Tuberculosis is a chronic bacterial disease caused by the bacillus
miycobacterium tuberculosis. It is characterized by the formation of granulomas,
and mainly affects the lungs. If the disease is active and it is not dealt with effec
tively, the evolution is consumption and death. Primary pulmonary tuberculosis
usually appears with pulmonary consolidation that it is accompanied by adenop
athy. The most frequent manifestation of post-primary tuberculosis is airspace
consolidation that usually affects the upper lobes, with frequent cavitation.
Conclusion: Tuberculosis has great economic and social importance. Its inci
dence has increased in adults due to massive migrations, AIDS, and the appear
ance of resistant bacillus, which makes control very difficult. The WHO esteem
that in this decade, 90 million people will be infected and 30 million will die due to
tuberculosis. It is thus vital that radiologists are familiar with the presentation of
tuberculosis and suggest the diagnosis early.

C-0368
Tc-99m(V)-DMSA scintigraphy for detection of medullary thyroid
carcinomas and malignancies from single solid masses in lungs
I. Zagar, M. Todorovic-Tirnanic, R. Rebic, D.P. Sobic-Saranovic, S. Beatovic,
S.V. Pavlovic; BelgradelYU

Materials and Methods: Fifty-three patients with medullary thyroid carcinoma
(MCT) and 14 with single solid masses in lung, based on their chest radiographs
(12 malignancies: 3 adenocarcinomas, 5 microcellular carcinomas, 2 squamous
cell carcinomas, 1 ovarian carcinoma, 1 haemangioendothelioma; 2 benign le
sions) underwent Tc-99m(V)-DMSA scans. Tc-99m(V)-OMSA was prepared ac
cording to the widely accepted procedure.
Results: Whole body scans, 2-4 hrs post injection, were truly negative in 9 MCT
patients and truly positive in 19/19 with MGT primaries. MGT metastases were
scintigraphically apparent in 34 patients; in the neck and mediastinal lymph nodes
in 22. bone in 12. liver in 5. lung in 2 and in the soft tissue in 2. Sensitivity and
specificity of Tc99m(V)-OMSA for MCT patients were 100% and 81%, respec
tively. Only 60% (6/10) primary lung malignancies and 50% (in 5/10 cases) of
their metastases were detected with alkaline OMSA, including: 3/5 primary rni
crocellular carcinomas, 3/3 primary adenocarcinomas, 1/1 microcellular carcino
ma bone metastases, and 3/3 adenocarcinoma bone and/or lymph node
metastases. Neither of the 2 squamous cell carcinoma primaries or their metas
tases were revealed by pentavalent OMSA scintigraphy. Additionally, lung metas
tases of ovarian carcinoma (1 case) and malignant haemangioendothelioma (1
case) as well as a case of organising pneumonia demonstrated increased Tc
99m(V)-OMSA uptake.
Conclusion: In MGT, alkaline OMSA scintigraphy is a sensitive imaging and fol
low-up modality. It is of little use in differentiating lung carcinomas from other
single solid malignancies in lung, as well as in differentiating malignant from be
nign lesions in lung.



C-0369
Chest imaging investigations and pregnancy: Risks, benefits and
controversies
N. Kadi, R. Hourani , M.-F. Carette, J.-M. Bigot , C. Marsault ; ParislFR

Learning Objectives: Radiological investigations of the thorax expose the
mother and the child to a certa in number of risks. which should be well
recogn ized by the radiologists and the physicians.
Wepropose:

1. To review the dosimetric system based on the eHective dose expressed in
Sievert (Sv);

2. To describe the risks of irradiation;
3. To discuss the dangers related to contr ast agents ;
4. To review each technique of thoracic investigat ions - indications, risks and

means of radioprotection;
5. To review the physiology and pathology of the chest in pregnant woman; and
6. A practical attitude for ordering radiographic explorations.

C-0370
Thymic carcinoid: CT and MR features
F. Ferrozzi, G. Tognini . P. Bini , L. Berti , M. Zompatori; Parma/IT

Purpose: The aim of our study was to investigate the role of CT and MR in the
identification , characterization and diHerential diagnos is of thymic carcino id.
Material and Methods: We retrospect ively reviewed all the CT scans performed
between 1986 and 2001. Six patients (4 women, 2 men, age range 25-51 years )
had thymic carcino id. MR findings were available for 5 patients .The pathological
diagnos is was made by CT-guided needle biopsy (2 cases), by surgical biopsy (3
case s) or directly at surgery (1 case).
Results: CT showed encapsu lated, relat ively enhanced tumors with no local
spread or distant metastases in 3 cases.Twotumors appeared as complex masses
with necrotic components and calcifications, which were massively invading me
diast inal structures. The final case appeared as an infiltration of mediastina l fal
and vessels with no definite tumor mass. Thrombosis of the super ior vena cava
and right atrium and some lung metastases were found in one case . MR demon
strated hypointensity in T1 and PD images, inhomogeneous hyperintensity on T2
weighted images in 3 pat ients. One patient had Cushing syndrome. 1 Verner
Morr ison syndrome , and another mild adrenoco rtical hyperfunction. The other
patients had no endocrine dysfunction.
Conclusion: CT and MR patterns of thymic carcinoid are non-specific; however,
such tumors must be suspected in the presence of a thymic mass associated
with clinical laboratory findings of endoc rine dysfunction.

C-0371
Catamenial pheumothorax: Radiological findings
F. Matule, N. Santamaria, J. Ferreiros , A. Bustos Garcia de Castro , A. Gomez;
MadridlES

Objective: Toshow the presentation and radiological findings of catamenial pneu
motho rax.
Material and Methods: We reviewed plain film, CT and MRI (1 case), of 4 pa
tients with recurrent pneumothorax associated with menses.Video thoracoscopy
was performed in all cases, thoratocotomy was necessary because of recurrence
in 1 case.
Results : Four women (24-30 years) developed recurrent pneumothorax diag
nosed by plain film. CT was performed in all of them , with pleural nodules ob
served in 3 cases (1 case confirm ed with MRI) and apical blebs in 1 case . At
surge ry, pleural nodules suggestive of endometriosis were found in all patient s,
and diaphragm atic holes in 2 cases. Histology confirmed the diagnosis in 2 cases.
Discussion: The etiology of the thorac ic endom etriosis syndrome is unclear.
Several theo ries are described in the literatu re: Hematogenous embolization of
endom etrial fragments; mechan ical route with passage of endometrial tissue or
air by diaphragmatic holes; mesotelial metaplas ia of pleural ; and prostagl andins .
The most frequenllocation is the right side (90%). The symptoms are thorac ic
pain , dyspnea and hemoptysis. In pleural endometriosis, the radiological findings
are; pneumothorax, hemothorax or hydropneumothorax. CT and MRI aid in the
ident ification of lung and pleural lesions that are not visible on plain films.
Conclusion : The diagnosis of thoracic endometriosis should be suspected in
pat ients with a recurrent history of pneumothorax associated with menses .

C-0372
A pictorial review of thoracic sarcoidosis
A.K. Anili , F. Aitchison ; Birmingham/UK

Sarcoidosis is a multisystem granulomatous disease of unknown cause, charac 
terised histologically by non-caseating granulomas.This article will review the
chest X-ray and high resolut ion computed tomographic findings of thorac ic sar
coidosis .
The chest X-ray is abnorm al in 80% of patients during the course of the disease .
Bilateral hilar lymphadenopathy is a class ical find ing.The lung is involved radio
logically in 40·50 % of patients with sarco idos is. Parenchymal abnormalities in
clude reticulonodular opacities , air space shadow ing, nodular masses, pulmonary
fibrosis , and bullae.
HRCT is more sensitive than chest radiography in detecting the parenchymal
abnormalities in sarcoidosis. The most frequent finding is interstitial nodules dis
tributed in a perilymphatic manner. Septal thickening, thickening of bronchovas
cular bundles, architectural distortion, lung cysts, honeycombing, traction
bronchiectasis and focal air space opacities are other reported HRCT findings.

C-0373
Intrapulmonary lymph nodes: A diagnostic challenge
G.M. .EY.nQlMQ, C.J. Zylak ; Detroit, MIIUS

As with any screening study, early detection of the disease in questi on must be
balanced with a low false positive rate.With the advent of randomized trials and
advocacy of lung cancer screening in the clinical setting , knowledge of the ana
tomical and imaging features of intrapulmonary lymph nodes will be of value .
This exhibit reviews the lymphatic system of the lung with emphasis on the lymph
node distribution.The imaging featur es, with radiological and patholog ical corre 
lation , will be presented based on patholog ically proven cases combined with
previously published case material.
Combining the knowledge of anatomy with imaging characteristics may facilitate
the inclusion of the intrapulmonary lymph node in the diHerential diagnosis of a
detected lung nodule . particularly in the lung cancer screen ing setting .
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C-0374 @>

Oxygen-enhanced ventilation imaging of the lung using a newly developed
3D sp in-echo-based MRI-technique
K.L.S. Coenegrachts, E. D'Agostino, H. Bosmans, F.Maes , D. Vandermeulen,
J. Vaninbroukx, W. De Wever, J.A. Verschakelen , G. Marchal; LeuvenIBE

Purpose: Oxygen-enhanced MR ventilation imag ing of the lung has been per
formed with 2D fast spin-echo techniques.The purpose of present study was to
validate a fast 3D spin-echo-based acquis ition.
Methods and Materials: In ten healthy volunteers, a 3D T1-weighted fast-spin
echo acquisition was performed on a 1.5T system during breathing room air,
followed by 10 measurements during breathing of pure oxygen. To validate the
method, a placebo test of 20 measurements while breathing room air only was
performed in 6 volunteers.
Image alignment (affine geometric transformation) followed by a free-form non
rigid transformation was performed prior to SUbtraction to compensate for differ
ences in lung volumes . Signal intensity changes were calculated for
oxygen-enhanced and placebo measurements.
Results: All cases could be processed adequately.The ventilation maps showed
an oxygen-related enhancement in different regions of the lungs. The mean sig
nal intensity change in the lung apices was 9.6%. In these cases the standard
deviations on the mean value were 31% ot the mean values . Signal intens ity
changes in the lower fields were smaller. In the placebo tests, the mean signal
intens ity changes were significantly lower (2.2%). The standard deviation was
similar to the mean signal change in all these cases .
Conclusion: This 3D technique allowed the calculation of ventilation maps. Com
pared to the 2D approach, the total examination time was shorter but the optimal
number of measurements needs to be defined . Slices are adjacent and 3D image
registrat ion is possible . Present approach can be further optimized and has to be
validated in patient studies .

C-0375
Effect of an artificial neural network on radiologist performance in
differential diagnosis of diffuse lung disease on high-resolution CT
A. Fukush ima', K. Ashizawa', N. Matsuyama' , I. Kida' ,T. Yamaguchi',
K. Hayashi' , S. Katsuraqawa", K. Doi'; 'Nagasaki/JP,20 hitalJp,
3Chicago, IUUS

Purpose: The purpose of our study was to evaluate the diagnostic performance
of an artificial neural network (ANN) in differentiating among certain diffuse lung
diseases using high-resolution CT (HRCT) and the effect of the ANN output on
radiologists ' diagnostic accuracy.
Material and Methods: We selected 130 clinical cases of diffuse lung disease.
We used a single three -layer, feed-forward ANN with a back-propagation algo
rithm . The ANN was designed to differentiate among 11 diffuse lung diseases
using 10 clinical parameters and 23 HRCT features .Therefore, the ANN consist
ed of 33 input units and 11 output units. HRCT features were classified into four
subtypes, such as the extent, distribution and characteristics of the lesions and
other thoracic abnormalities. Subjective ratings for 23 HRCT features were pro
vided independently by eight radiologists. All clinical cases were used for training
and test ing of the ANN by using a round-robin technique. In the observer test,
HRCT images were viewed by eight radiologists first without and then with ANN
output. The radiologists' performance was evaluated with receiver operating char
acteristic (ROC) analysis with a continuous rating scale .
ReSUlts : The average A, value for ANN performance obta ined with clinical pa
rameters and HRCT features was 0.956 . Diagnostic performance of all radiolo
gists was significantly improved from 0.972to 0.981 (p < 0.005) , when they used
the ANN output based on their own feature ratings .
Conclusion: The ANN can provide useful output as a ' second opinion" to im
prove radiologist's diagnostic performance in differentiat ion of certain diffuse lung
diseases using HRCT.

C-0376
Mediastinal interfaces and lines revisited: illustration with multi-detector
row helical CT data using variable rendering techniques
D.-H. Ylmg, J.B. Seo, K.H. Do, J.S. Lee, K. Song , T.-H. Lim; Seoul/KR

Purpose: To interpret mediastinal abnormalities on chest radiograph, an under
standing of the mediastinal interfaces and lines is mandatory. In this illustration,

normal mediastinal interfaces and lines seen on chest radiographs will be corre
lated with variable 3-dimensional images from multi-detector row helical CT
(MDCT) data.
Material and Methods: From May 2000 and June 2002, 575 CT scans were
done to evaluate thoracic aorta. CT scans were performed on a MDCT scanner
after IV injection of contrast material with the follOWing parameters; slice thick
ness, 2.5 mm; table speed , 15 mm per rotation. Axial CT images were recon
structed in 1 mm interval and this data was saved. Using a workstation (Advantage
Windows 4.0; GE, MilwaukeeWI), we reviewed these CT scans and correspond
ing chest radiographs, then selected cases which optimally demonstrate medias
tinal interfaces and lines . Mediastinal interfaces and lines were subdivided into
those in the supraazygous, infraazygous, supraaortic and infraaortic areas , as
described previously, Using slab average techniques, we made images simulat
ing conventionaltomograms. Several images explaining the interfaces were gen
erated with variable rendering techn iques including multi-planar reconstruction
(MPR), maximal intensity projection (MIP) and volume-rendering (VR) techniques.
ReSUlts: The images generated with slab average technique provided images
corresponding to conventional tomogram, which clearly showed respect ive me
diastinal interfaces and lines. Transaxial, MPR, MIP and VR images made using
the same CT data showed relationsh ip of mediastinal structures successfully,
that made it easy to understand interfaces and lines on chest radiograph.
Conclusion: Using CT volume data and variable rendering techniques, normal
mediastinal interfaces and lines were succe ssfully demonstrated and expla ined .

C-0377
Thresholding by generalized cross validation for wavelet de-noising in
digital chest radiographs
H. !SYQQ1g, K. Kawakami, Y. Yamazaki, M. Shinohara, K. Murase ; SuitalJP

Purpose: For the determination of threshold in wavelet de-noising, the validity of
the technique of generalized cross validation (GCV) is verified.
Material and Methods: Theoretically in wavelet domain , thresholds determined
by GCV value ·and by mean square error (MSE) value are almost equal. GCV
value is able to calculate without the information of the noise power. As noise
free images , we used the chest image database created by JSRT in 1998. Zero
mean Gaussian noise was added to the noise-free images varying SNR from 0 to
80 [dB] . For wavelet decomposition, we calculated to level 3 by using Daubech les
mother wavelet of the order 4. After obtaining optimal threshold value (at mini
mum GCV) for each level and component in wavelet domain , we reconstructed
the image by soft thresholding.
Results: As SNR increases, large differences arise in the optimal threshold val
ue determined by GCV and MSE.The behavior of GCV changed with the wavelet
component and level. Under SNR 30 [dB] of the noised image, the behavior of
GCV and MSE were similar. We obtained 6.2 [dB] (by GCV) and 6.7 [dB] (by
MSE) improvement for a 17.8 [dB] noised image.
Conclusion: When wavelet de-noising is performed by GCV for a chest digital
image, an improvement can be expected if the noised image SNR is 30 [dB] or
less .

C-0378
New maneuvers of mechanical ventilation in acute respiratory failure:
Radiological features
J.~, C.-M. Lim, Y. Koh, I. Lee, J.B. Seo, K. Song , T.-H. Lim; SeoullKR

Purpose: Recently, new maneuvers of mechanical ventilation have been applied
for the treatment of acute respiratory distress syndrome (ARDS) .The purpose of
this study is to assess the changes of radiological features after the application
of the new maneuver during mechanical ventilation.
Material and Methods: We reviewed the chest radiographs and CT scans of
patients admitted to the intensive care unit for with ARDS. 47 cases of alveolar
recruitment and 41 cases of prone positioning were included and the changes in
radiological features between pre- and post-maneuver were evaluated .The ani
mal study and human application of liquid ventilation were also assessed.
Results: Depending on the method of mechanical ventilation, the radiographic
patterns were many and varied . 32 cases of ARDS responded to alveolar recru it
ment , and 15 cases did not respond . 24 cases of ARDS responded to prone
positioning, and 17 cases did not respond . The radiological features after the
application of liquid ventilation were the striking high density of perfluorocarbon
initially and clear lung after evaporation.
Conclusion: Radiological features are very diverse after application of various
maneuvers of mechanical ventilation. Awareness of these findings is very impor
tant in the management of ARDS .



C-0379
Effect of temporal subtraction technique on lung cancer diagnosis with
chest radiography
T.~' , Y. Yasuhara' , S. Yoshioka' , T. Murakam i' , M. Uemura ',S. Oish i' ,
J. Ikezoe' , A. Kano"; ' EhimeIJp,2TokyoIJP

Purpose: To investigate whether temporal subtraction technique improves accu
racy in diagnosis of lung cancer.
Material and Methods: Eighty pairs of chest radiographs, including a baseline
examination and a subsequent radiograph, were selected (40 cases with histo
logically confirmed lung cancer and 40 cases with inactive lung disease). All films
were digit ized with a film digitizer.The image data were transferred to a dedicat
ed workstation, which automatically generates subtraction images from baseline
and subsequent images , based on a nonlinear image registration technique. Six
radiologists partic ipated as observers . In the first session, the observers judged
the cases with the baseline and subsequent images . In the second session , the
observers judged the cases with the baseline, subsequent and temporal subtrac
tion images. For each case, the presence or absence of lung cancer was rated on
a continuous rating scale . A binormal receiver operation characteristic (ROC)
curve was fitted to each observer's confidence rating by means of a maximum
likelihood estimation .
Results: The individual ROC curves demonstrated improvements in accuracy for
detection of lung cancer when the temporal subtraction images were viewed along
with the baseline and subsequent images. Mean Az value of the six observers
significantly increased from 0.82 to 0.87 (P < 0.05).
Conclusion: The temporal subtraction technique significantly improves detec
tion accuracy of lung cancer.

Chest

Vascular

C-0380
Risk of non-fatal PE after joint surgery in patients recieving in-hospital low
molecular-weight heparin prophylaxis: A 1a-year prospective registry of
3,954 patients
B.T. Biernar"' ,T.E. Gudmundsen', D.M. Solheim " O.E. Dahl2; 'Drammenl NO,
20s/oiNO

Background: This study aimed to determine the incidence of non-fatal , clinical
pulmonary embolism (PE) following major joint surgery over 10 years of observa
tion.
Material and Methods: This study was a prospective registry of all pat ients un
dergoing total hip replacement (THR) , total knee replacement (TKR), or nailed
hip fracture (NHF) at a Norwegian hospital between 1989 and 1998. All patients
received thromboprophylaxis with low-molecular-weight heparin, continued until
discharge . Patients with suspected PE underwent ventilation/perfusion scintigra
phy or spiral CT. Patients with clinical signs of deep vein thrombosis (DVT) also
underwent imaging diagnostics.
Results: 3,954 patients underwent THR , TKR , or NHF; 122 patients were read
mitted with clinical susp icion of PE, and 50 PEs were confirmed. Of patients with
confirmed PE, 6/50 (12%) had confirmed DVT.The average lime to readmission
was 34.5 days (range , 5-94 days) afterTHR, 24.3 days (range 1 - 173 days) after
NHF, and 9.0 days (range , 2-17 days) afterTKR.
Conclusions: Following major hip surgery, the incidence of PE remains elevated
for at least 2 -3 months (shorter following TKR) in patients receiving in-hosp ital
thromboprophylaxis.The different PE incidence and timing of presentation in NHF
versus THR andTKR patients suggests that these patients should be considered
separately when determining the optimal thromboprophylactic regimen.

C-0381
The value of multi-detector CT bronchial arteriography (CTBAG) in
depletion of bronchial arteries (BAs) and bronchial arteries of anomalous
origins (BAAOs)
M.~, Y. Igarash i, N. Hashimoto, H. Moriya, F.Shish ido; FukushimalJP

Purpose: The aim of our study was to highlight the importance of detect ing BAs
and/or BAAOs using multi-detector CT for perform ing diagnostic and therapeut ic
studies of the bronchial circulation in patients with lung tumor andlor hemoptysis.
Material and Methods: Twenty patienls with lung tumor and lor hemoptysis were
studied by both CTBAG using AQUILION with 4- or 8-detectors (TOSHIBA) and
intraarterial digital subtraction angiography (DSA), sequentially. The depiction of
BAs was evaluated with the axial, multiplanar reconstruction, maximum intensity
projection and volume rendering images (zioM900 workstation , Zio software Inc.).
All CTBAG findings were compared with DSA. CTBAG was performed with 1
2 mm slice thickness and pitch 5.5 or 10. Intravenous injection of 60 ml contrast
medium (300-370 mgl/ml , 4 mils) was performed via an antecubital vein . Scan
ning was started at 15 seconds after injection and targeted the whole lung.
Results: In 19120 patients who underwent CTBAG , we were able to depict BAs
(n=42, right=19, left=18 , common trunk-s). Two BAAOs (right:1 /19 from right in
ternal mammary artery, lel1:1/18 from aortic arch) were demonstrated in 2 cases .
These findings agreed with the findings of DSA. In 1 case with hemoptysis, BAs
were not depicted because BAs had already been removed by operation, but the
origin of hemoptysis were clear ly depicted as anastomosing branches from left
intercostal and internal mammary arteries in CTBAG .
Conclusion: CTBAG can depict BAs andlor BAAOs In almost all patients and
accurate information of the branching point of their arteries can be obtained for
selective drug infus ion or embolization .

C-0382
Lung perfusion imaging using multldetector-row spiral CT: Potential for
diagnosis of pulmonary embolism
M. Chung , J. Goo, J.-G. 1m, J. Park; Seou llKR

Purpose: We used a pulmonary embolism pig model to ascertain the possibility
of lung perfu sion imaging using multidetector-Iow spiral CT (MDCT), compared
with convent ional spiral CT in diagnos is of acute pulmonary embolism.
Material and Methods: Pulmonary embolism was created in six pigs with two
types of cylindrical embolic material (by size; type-A , If:.3.5-mm x 8-mm; type-B ,
If:. 2.5-mm x 6-mm). Dual phase (pre-contrast and post-contrast) scans were
performed using MDCT within 45 seconds , during respiratory arrest. Soft tissue
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window data sets of the post-eontrast CTwere regarded as CT angiography (CTA),
and subtraction images of post-contrast CT subtracted from the pre-contrast CT
were regarded as CT perfusion images (CPI). Three radiologists depicted emboli
on CTA and CPI independently. Sliced specimens of the lung were considered as
the reference standard for the presence of pulmonary emboli.
Results: The sensitivity was 58.2% and the positive predict ive value (PPV) was
86.5% for CTA.The sensitivity was 74.0% and the PPV was 86.2% for CPI. The
sensitivity of CPI was significantly better than that of CTA (p < 0.001). We divided
the results by size of the emboli. For the type-A emboli , the sensitivities were
69.0% and 66.7% (p = 0.593) for CTA and CPI, respectively. For the type-B em
boli, the sensitivities were 47.8% and 81.1% (p < 0.001) for CTA and CPI , re
spectively.
Conclusion: Lung perfusion can be performed using MDCT and digital subtrac 
tion, and is more sensitive than convent ional spiral CT in the diagnosis of acute
pulmonary embolism in a pig model .

C-0383
MRI in the diagnosis and follow-up of patients with acute Intramural
hematoma of the thoracic aorta
D. Llanos, J. Ferreir6s, M. Santamaria, A. Bustos Garcia de Castro ,
A.M. Manas; MadridiES

Purpose: To assess the value of MRI in the diagnosis and follow-up of patients
with acute intramural hematoma of the thoracic aorta.
Material and Methods: From January 1995 to May 2002, 10 patients with acute
aortic syndrome were diagnosed with acute aortic intramural hematoma without
areas of classic dissection. Diagnosis was made with trans-oesophageal echocar
diography in 2 patients , with CT in 3 patients and with both methods in 5 patients .
Within a week all patients were evaluated with MRI with either 1.0 or 1.5 Tesla
MR units. Tl weighted spin echo and gadolinium enhanced 3D MR angiography
sequences were employed. Long term follow-up MRI studies (one year follow-up
or more), were performed in all patients.
Results: Eight of the 10 cases diagnosed as intramural hematoma were con
firmed by MRI (6 type Band 2 type A), and 2 patients were shown to have intimal
disruption with localized areas of classic dissection (blood flow within the false
lumen). In all cases , intramural hematoma was identified as crescent shaped
aortic wall thickening, hyperintense in Tl weighted SE and hypointense in 3D
MR angiography.
Follow-up studies of intramural hematoma demonstrated: 4/8 complete resolu
tion; 1/8 emergency surgery because of acute hematoma progression; 1/8 evolu
tion to classic dissection within months ; 1/8 aneurysmal dilatation of the aorta ;
and 1/8 penetrating aortic ulceration .
Conclusion: MRI is useful to confirm and follow patients with acute aortic he
matoma and to detect areas of class ic dissection.

C-0384
Influence of hypoxic vasoconstriction on lung perfusion in COPO
S.V. Pavlovic, O.P. Sobic-Saranovic, P. Rebic; BelgradelYU

Purpose: In patients with COPD perfusion scintigraphy shows perfusion abnor
malities mostly due to hypoxic vasoconstriction. Our purpose was to evaluate the
influence of oxygen inhalation on lung perfusion in 10 patients with COPD. Addi
tionally , lung perfusion was compared with pulmonary function tests .
Material and Methods: Perfusion scintigraphy was performed twice. First time
standard perfusion scan was performed and second scan was done after the
patient had inhaled 100% oxygen during 30 min. Perfusion before oxygen inhala
tion was assessed semiquantitatively after drawing ROls over both lung areas .
Then perfusion before and after oxygen inhalation were compared. Lung per
fusion was also compared with coeffic ient of diffusion (KCO,b)' total lung capacity
(TLC) and transfer factor for CO (T

l OOsb
) '

Results: In all patient , perfusion abnormalities were found on first scintigram.
According to changes in perfusion atter oxygen inhalation patients were divided
in 2 groups. In group I (n=6) perfusion did not improve and in group II (n=4)
perfusion improved .Two patients in group I had normal K

COSb
and 4 had lowered.

In group II, all patients had normal K""", TLC was elevated in all patients in group
I and in group II; one patient had normal TLC and 3 had high TLC.ln group I, Treese
was low or very low in all patients. In group II one patient had normal TLcosb and in
3 patients , TLco sb was slightly diminished.
Conclusion: Improvement of perfusion during oxygen inhalation in patients with
COPO shows that hypoxic vasoconstriction is one of the causes of absent per
fusion.

C-0385
Volumetric CT of peripheral pulmonary vascular disorders in secondary
pulmonary hypertension: A practicality-based differential diagnosis
algorithm
C. Enmllke', M. Riedel', M. Prokop", T.M. Link ' , E.J. Rummeny'; 'Munich/DE,
2Utrecht/NL

Purpose: To analyse the vascular basis of peripheral pulmonary vascular disor
ders (PPVD) causing pulmonary hypertension (PHT) using 3D-CTA and HRCT
data-sets and to develop a non-invasive strategy in the differential diagnostic
work-up.
Materials and Methods: The differential diagnosis of 25 patients (mean age
36years , range 2-69,13 female) with PHT caused by PPVD is comprehensively
reviewed by 3D-CT includinq : 1) non-classical pulmonary embolism ; 2) pulmo
nary venous and arterial thrombosis (PVT, PAT);3) sickle cell disease (SCD); 4)
pulmonary artery leiomyosarcoma (PAS), tumours of peripheral vascular tissue
origin (angiosarcoma); 5) hepatogenic PHT with hepatopulmonary syndrome
(HPS) ; 6) vasculitis; and 7) primary capillary (alveolar capillary dysplasia (ACD),
capillary haemangiomatosis (PCH)) and venular disorders (pulmonary veno-oc
c1usivediasease (PVOD)). A CT-based imaging strategy was developed for the
non-invasive differential diagnosis complementing the clinical work-up.
Results: All patients had CT or clinical evidence of PHT.The morphological CT
characteristics of PPVD included: subsegmental ground glass opacity (GGO)
(fat embolism) ; cystic, calcified nodules (hydatid PEl; absent vascular enhance
ment (PVT; PAT) ; peripheral infarcts , interstitial fibrosis (SCD) ; intraarterial ex
pansilc tumour (PAS); unilateral PAT(angiosarcoma); dilated subpleural arteries
(HPS); PA-slenosis (Takayasu); crazy paving , interst itial oedema, diffuse GGO
(ACD); interlobular, peribronchovascular interstitial thickening, centrilobular ground
glass nodules (PCH); and interstitial oedema , normal pulmonary veins (PVOD).
Complemented by the clinical information CTwas diagnostic (n=14), suggestive
(n=6) or indicative for lung biopsy (n=5).
Conclusion: CT is valuable in the non-invasive work-up of PPVD associated
with PHT, and complemented by the clinical information it forms an important
basis for the differential diagnosis of PHT.

C-0386
A new approach for mapping of regional pulmonary blood flow using
contrast-enhanced MRI
S. Yoshioka' , K. Murase 2 , Y. Yasuhara' , T. Matsuda ' , M. Uemura ' ,T. Murakami',
K. Kikuchi' , J. Ikezoe'; ' Ehime/JP,20 saka/JP

Purpose: To propose a new technique for the measurement of regional pulmo
nary blood flow (rPBF) using Gd-DTPA-enhanced MRI.
Material and Methods: To measure rPBF using dynamic Gd-DTPA-enhanced
MRI, 5 healthy volunteers were examined after obtaining written informed con
sent. We used a l.5T-MR system (GE SIGNA Horizon) and 3D-fastSPGR . Imme
diately after start ing Gd-DTPA injection (6 ml over 3 sec), a dynamic scan was
started (45 seconds, 3.2 sec/frame) of the whole lung in coronal plane during
respiratory arrest. We calculated rPBF by a new deconvolution technique and by
an ordinary model-dependent deconvolution technique. The signal intensity of
the lung at time t is given by C(t) = Ca(t) I8i h(t) , where Ca(t) is the arterial input
function and h(t) the tissue-impulse response function . In the new technique, h(t)
was calculated by an algebraic approach based on singular value decomposi
tion, which has theoretically belter quantitative ability than the ordinary technique .
rPBF equals h(O).Calculated rPBF was displayed as an rPBF map of the whole
lung using a color scale. We compared the rPBF maps between the two tech
niques.
Results: With the new technique, mean rPBF value of 5 volunteers was 0.0144
+1- 0.038 mllseclml. The reproducibility of the rPBF was good in 2 volunteers.
The physiological dependence of rPBF was successfully demonstrated on all the
rPBF maps.The distribution of rPBF was the same in these two techn iques.
Conclusion: We have demonstrated the feasibility of measuring rPBF by a new
deconvolut ion technique with an algebraic approach based on singular value
decomposition.
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C-0387
Indication of indirect venous CT of the lower extremities in the diagnosis of
thromboembolic disease
A.G. Bolado, R. Zabala, O. Gorrifio, I. Lecumberri, L. Oleaga, M. Grau, F. Diez,
M. Isusi, D. Grande; BilbaolES

Purpose: To study the efficacy of indirect CT-venography of the lower extremities
in the detection of deep venous thrombosis in patients with clinical suspicion of
pulmonary embolism.
Materials and Methods: We reviewed 143 consecutive patients seen in the
Emergency Room with clinical suspicion of pulmonary embolism. In all cases,
CT-angiography of the pulmonary arteries was performed to evaluate the pres
ence of thrombi. Consecutively and without knowing the result of the previous
study, we performed an indirect CT-venography of the lower extremities to evalu
ate the presence of thrombi In the deep venous system. Doppler ultrasound was
used as the gold standard technique for the diagnosis of deep venous thrombo
sis.
Results: In the group of patients in which pulmonary embolism was detected on
CT-angiography, the indirect venous CT demonstrated deep venous thrombosis
in 41.38% of the patients. In the group of patients with a negative study for pulmo
nary embolism, this percentage decreased to 15.79%.
Conclusions: The presence of deep venous thrombosis in the lower extremities
is considered as the main risk factor for the development of pulmonary embolism.
Hence, we can consider them as two different manifestations of the same dis
ease, which we call thromboembolic disease. We can perform an additional exam
of the veins of the lower extremities with an indirect CT-venography in patients
with clinical suspicion of pulmonary embolism to improve the detection of throm
boembolic disease. With this technique we demonstrated thrombi in the veins of
the lower extremities in 15.79% of patients with a negative study for pulmonary
embolism.

C-0388
Distal pulmonary artery visualization with various multiplanar volumetric
reconstructions (MPVR) of multi-detector CT pulmonary angiography
S.K. Venkatesh, PS. Goh, S.C. Wang; SingaporelSG

Purpose: To evaluate the efficacy of various multiplanar multidetector CT recon
structions for visualization of the distal pulmonary arteries
Material and Methods: Six patients, with normal pulmonary vessels, underwent
contrast enhanced CT Pulmonary angiography on a multidetector CT scanner [4
X 1 mm; pitch, 1.5; 0.5 sec] with slice reconstruction at 1 mm and 3 mm thick
ness and intervals. From the axial 1 mm dataset, 3 mm maximum intensity pro
jection (MIP) images were reconstructed in axial, coronal and rotational planes
with a 3D workstation. Coronal 1 mm MIPs were also reconstructed. Two radiolo
gists scored the 36 data sets separately for visualization of 4th to 6th order branch
es of the pulmonary arteries, with discrepancies resolved by consensus.
Results: All sub-segmental arteries [4th order] were well visualized in all data
sets. For 5th order arteries, 100% were visualized in all the MIPs, 93.6% on axial
1 mm slices, but only 65.5% on axial 3 mm slices (p < 0.001). For 6th order ves
sels, 38-43% were seen on 1 mm slices and all the MIPs, but only 17% were
seen on axial 3 mm images (p < 0.05). No significant difference between Visibility
and grading for any of the MIPs and axial 1 mm images was seen. Display of
middle lobe, lingular and basal segmental peripheral vessels was superior in
coronal and rotational MIPs.
Conclusion: Axial 1 mm slices demonstrate almost all 4th and Sth order, and
almost half of the 6th order branches. 3 mm MIPs, regardless of orientation, dem
onstrate significantly more Sth and 6th order arteries than axial 3 mm sections.

C-0389
MDCT pulmonary angiography: Comparison of various multiplanar volume
reconstruction schemes for the detection of pulmonary embolism
S.K. Venkatesh, P.S. Goh, S.C. Wang; SingaporelSG

Purpose: To compare multi planar volume reconstruction and display methods
with axial scans for detection of acute pulmonary embolism.
Material and Methods: Six patients with acute multilobar pulmonary emboli were
scanned with a multi-detector CT (4xl mm; 1.5 to 2 pitch; 0.5 sec). From each
raw data set, 1 mm and 3 mm axial scans were reconstructed. From the 1 mm
axial CT data set, maximum intensity projection (MIP) images were reconstruct
ed and reviewed in axial, coronal and rotational planes with 3 mm, 5 mm, 7.5 mm,
and 10 mm thick slabs using a GE 3D Workstation. Coronal 1 mm MIPs were
also reconstructed. The 90 data sets were reviewed for evidence of embolus on a
per vessel basis by 2 radiologists with discrepancies resolved by consensus,

Results: Pulmonary emboli were detected in 170 vessels (mean 28.3 per pa
tient). Beyond the 2nd order branches, no single reconstruction or display meth
od showed complete embolus detection. The most complete detection of emboli
was obtained with 1 mm axial scans (91.7%), 1 mm coronal MIPs (93.5%) and
3 mm rotational MIPs (96.5%). Conventional 3 mm axial slices showed lower
embolus detection compared to axial, coronal and rotational 5 mm MIPs, and
axial 7.5 mm MIPs (p < 0.05), for all divisions beyond the 2nd order. Rotational
MIPs showed consistently higher detection for branch emboli than coronal MIPs
of the same slab thickness.
Conclusion: Axial 1 mm scans and 3 mm MIPs are clearly superior to axial 3 mm
scans for embolus detection.

C-0390
Validation of spiral CT angiography with the application of batch film tool: A
method for better assessment of pulmonary arteries
E. Czekajska, I. Kolodziej, A. Trojanowska, A. Drop; LublinlPL

Purpose: To estimate and compare the reliability of multi-slice computed tomog
raphy (MSCT) angiography with the introduction of batch film tool in post process
ing evaluation, for visualization of pulmonary arteries and detection of embolic
material.
Material and Methods: 2S patients, clinically suspected of having pulmonary
embolism (PE), with positive laboratory test, ventilation-perfusion scintigraphy or
angiography, underwent MSCT examination (GE CT Light Speed Plus Advan
tage, 8 row). Post-processing data analysis was performed in two groups. The
first group consisted of scans in axial plane and routinely used multi planar refer
malions in PE detection. The second group was analyzed with additional use of a
batch film tool in form of a paddle view (GE). Scans were reviewed by three
independent radiologists and results were compared between the two groups.
Careful assessment of pulmonary arteries was made with special attention to the
evaluation of peripheral branches.
Results: Evaluation with the use of a batch film tool proved to be better and more
accurate in visualizing the course of segmental and subsegmental arteries, sites
of their division and anatomical variants. It also proved to be more sensitive in
detection of subsegmental emboli. This method enabled better detection of pe
ripheral filling defects.
Conclusion: The use of a batch film mode in image interpretation and estimation
of the presence of PE may be an accurate and sensitive model for visualization
of pulmonary arteries. It may help in detection of PE in subsegmental branches.

C-0391
MRI for the long-term follow-up of patients with prosthetic replacement of
the ascending aorta after type A aortic dissection
M. Santamaria Pena, A. Bustos Garcia de Castro, A. Garcia Perez, J. Borrego
Gomez, J. Ferreiros Dominguez; MadridlES

Purpose: To show the value of MRI for the long-term follow-up of patients with
prosthetic replacement of the ascending aorta after type A aortic dissection, il
lustrating the normal postoperative appearance and different complications.
Material and Methods: MR examinations were performed in 15 patients (12 men
and 3 women aged 26-67 years) who underwent emergency surgery for type A
aortic dissection between March 1995 and February 2002, After composite graft
replacement of the ascending aorta and when necessary, the aortic valve, MR
imaging was performed within the first month, and subsequently at six months
and once a year thereafter. SE and gadolinium-enhanced 3D MRI series were
performed with 1.5 or 1 Tesla MR units. The prosthetic aortic segment, the anas
tomoses and periprosthetic area were carefully evaluated.
Results: In most cases, we achieved good image quality of the prothesis, the
anastomoses and the proximal segments of the main vessels. Two patients died;
one because of cerebral bleeding and the other because of progressing dissec
tion in the supraaortic vessels. Periprosthetic hematoma was observed in S pa
tients. In 4 cases, it either regressed or remained stable, while 1 case a slowly
progressing hematoma developed a false aneurysm of the proximal anastomo
sis. Four more false aneurysms were detected in different patients. Six patients
presented with residual dissection of the descending aorta. Stenosis at the distal
anastomosis was observed in 1 patient.
Conclusion: MRI is an optimal imaging modality for long-term follow-up of pa
tients who have survived ascending aortic replacement after type A aortic dis
section.

sm



C-0392
Optimal scan and injection method of multislice CT pulmonary angiography
S. Iwano, M. Ikeda, S. Itoh, T. Ishigaki; Nagoya/JP

Purpose: The goal of the study was to determine an optimal protocol of thoracic
multi-slice computed tomography (MSCT) with a non ionic contrast material by
analysis of pulmonary arterial and thoracic aortic enhancement using a real-time
bolus-tracking technique.
Materials and Methods: Sixty patients referred for contrast-enhanced thoracic
CT for lung cancer and mediastinal tumor entered the study. They were randomly
assigned to be given one of three protocols. One group received 100 mL of non
ionic contrast (240 mgl/mL) at a rate of 3 mUsec (20 patients). The ther two groups
received 100 mL of contrast agent (300 mgl/mL) at a rate of 2 mUsec (20 pa
tients) or 3 mUsec (20 patients). The attenuation values were obtained simulta
neously on the pulmonary artery and descending aorta using bolus tracking
method. These measurements were plotted against time after the start of the
injection. The averaged time-density curves for the three protocols were com
pared.
Results: Start time and peak time of the pulmonary artery enhancement were
correlated with the injection rate. Peak enhancement of the pulmonary artery
were correlated with the concentrations and injection rate. However, pulmonary
artery enhancement did not correlate significantly with body length, weight, or
age.
Conclusion: In MSCT of the pulmonary arteries, good opacification was obtained
with a relatively fast injection rate. Though one cannot predict individual optimal
scan delay from clinical parameters, bolus tracking methods of the pulmonary
artery make it possible to obtain optimal scan delay time.

C-0393
Transit time estimation in the evaluation of pulmonary embolism using a
real-time bolus tracking system
A. Alonso-Torres, J. Fernandez-Cuadrado, I.M. Torres, M. Pardo,
M. Fernandez-Velilla, N. Gomez-Leon: MadridlES

Purpose: To assess the optimal contrast transit time (TT) through pulmonary
arteries for the evaluation of pulmonary embolism with spiral CT angiography
based on our experience with a real time bolus tracking system.
Material and Methods: We examined 77 patients (33 men and 44 women, mean
age: 68, age range: 16-98), from January to October 2001. They underwent a CT
angiography under standardised conditions using the CARE BOLUS software
(Siemens, Erlangen, Germany), that allows the beginning of the CT examination
only when a defined attenuation threshold, 100 HU, is reached in a pre-selected
region (Principal pulmonary artery). Time needed to reach this threshold, the TT,
was recorded and it was correlated with age, gender, presence of heart failure
and chronic obstructive lung disease. Statistical software SPSS was used for the
analysis of the data.
Results: TT (Mean: 11.46 s with 95% confidence interval: 10.40-12.51) did not
correlate significantly with age, presence of heart failure and obstructive lung
disease. Although TT was significanly related to gender (Mean TT for men 13.61
+1- 1.61 s and for women 10.50 +1-1.42 s; P < 0.05, Mann- Whitney U- test).
Conclusion: We think that whenever a real-time bolus tracking system is not
available, among the studied parameters, the only one needed to predict the TT
is the patient gender. The confidence intervals calculated for men and women
should be narrow enough to guarantee a good vascular contrast enhancement in
the great majority of cases.

C-0394
CT angiography in thoracic outlet syndrome
A. KOskOn, K. Atasoy, S. Fitoz, C. Yagci, S. Akyar; AnkarafTR

Objective: To evaluate possible compression sites of subclavian artery and vein
and brachial plexus in their course within the thoracic outlet.
Material and Methods: Thirteen patients with signs and symptoms of thoracic
outlet syndrome were included in the study. The thoracic outlet region from the
C6-C7 disk space down to the aortic arch was scanned with CT angiography on
a multislice helical CT scanner after the injection of 100 cc of non-ionic contrast
media at a rate of 3 eels with 1.25 mm thickness both in the neutral position and
after a postural maneuver. A control group of 10 patients underwent the same
examination after the described postural maneuver. Axial images, sagittal refor
mations, 3D reconstructions were evaluated for the presence or absence of sub
clavian artery compression and bony abnormalities. Minimum costoclavicular
distance, interscalene distance, and anterior scalene muscle thickness were com
pared in the patient and control groups.

Results: In our patient group, three had bilateral cervical ribs, six had C7 trans
verse process hypertrophy. In 5 of the 26 examined shoulders, in the patient
group there was more than 50% stenosis at the subclavian artery only with the
postural maneuver. There was no significant subclavian artery stenosis in the
control group. Average minimum costoclavicular distance was lower in the pa
tient group with postural maneuver than in the neutral position and in normal
control patients.
Conclusion: CT angiography may show subclavian artery compression in some,
and a postural decrease in the costoclavicular distance in most patients with
thoracic outlet syndrome.

C-0395
CT in non traumatic acute aortic pathology:Typical, atypical findings and
complications
M. Andreu', E. Oastafier', X. Gallardo Cistare', J.-M. Mata Duaso', M.
A. Cabszuelo', Y. Pallardo"; 'Sabade/llES, 2Valencia/ES

Objective: To show the typical and atypical CT findings in non-traumatic acute
aortic pathology and their complications.
Material and Methods: We have chosen the most significant images from CT
examinations performed over the last 10 years.
Results: We describe the CT findings in non-traumatic acute aortic pathology,
showing classical signs in aortic dissection with rupture, displacement of the in
tima, and other differential diagnoses with similar clinical presentation (intramu
ral hematoma and penetrating arteriosclerotic ulcer). We emphasize the CT
diagnosis of the associated complications; hemopericardium, hemothorax, su
pra-aortic trunk dissection, rupture with mediastinal hemorrhage, dissection along
the sheath of the pulmonary arteries, and pulmonary hemorrhage.
Conclusion: Aortic dissection is the most frequent aortic emergency. The major
ity of patients have hypertension; other predisposing factors include congenital
and hereditary anomalies (Marfan's syndrome, Turner's syndrome, Elher-Danlos'
syndrome), aortic valvular defects, coarctation and aneurysms. Awareness of
the aspects of the different radiological presentations is useful in diagnosis.

C-0396
Occlusion of the superior vena cava: Collateral pathways
L. Cueto, E. Ruiz, R. Escudero, J. Marques, A. Garcia; Sevil/elES

Purpose: To evaluate the collateral vascular networks within the thorax and ab
domen maintaining venous stability.
Material and Methods: 85 patients were examined by chest helical CT without a
suspected pathology of superior vena cava occlusion. The study protocol was
standard.
Results: We analyse the five major systems that comprise the collateral venous
network of the thorax (paravertebral, azygos-hemiazygos, internal mammary,
lateral thoracic, and anterior jugular venous systems), the intraabdominal anas
tomoses between the superior and inferior vena cava, and the potential smaller
collateral vessels which anastomose with the major systems.
Conclusion: When there is an occlussion in the pathway of contrast material, the
collateral networks develop quickly. The knowledge of anatomy is essential when
we observe collateral flow because we can define the place of the occlusion.

C-0397
Magnetic resonance imaging of the pulmonary arteries
DV Thomas, P. Guest; Birmingham/UK

Purpose: Magnetic Resonance Imaging (MRI) of the pulmonary arteries is not
widely available but has several advantages over the other available modalities.
In this review, we illustrate a range of pathologies of the pulmonary arteries as
demonstrated by MRI. We discuss the role of MRI in the evaluation of the pulmo
nary arteries, the various sequences we use and discuss its advantages.
Material and Methods: All the patients were clinical cases. Studies were per
formed on a 1.5T MRI scanner and a variety of sequences were used. These
included spin echo and gradient echo sequences; cine flow studies; velocity map
ping and contrast enhanced MRAngiography.
Results: We present a spectrum of the pathologies identified. Among the cases
included, we demonstrate congenital anomalies such as congenital absence of a
pulmonary artery, Alagille's syndrome etc. We also illustrate pulmonary embo
lism with its haemodynamic effects on right ventricular strain. MRI can elegantly
demonstrate aneurysmal dilatation, pulmonary regurgitation and also tumours of
the pulmonary arteries. Assessment of surgical palliative shunts and conduits is
also reviewed.
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Conclusion: The multiplanar capabilitios and the funct ional and anatomical de
tails obtained make MRI particularly useful in imaging the pulmonary arteries. It
is a robust and reproducible technique, which allows for non-invasive and non
ionising imaging.

C-0398
Thoracic vascular anomalies: Helical CT
P. Olmedilla, S. Hemandez-Mufiiz, S. Gonzalez-Ortega, J. Blanco, J. Oliver,
J. Martel; MadridiES

Purpose: To present thoracic vascular anomalies studied by helical CT.
Material and Methods: We present the most illustrative cases of vascular anom
alies in the thorax detected in our inst itution during the last two years .
Results: We have found cases of aberrant right subclavian artery, right aortic
arch with aberrant left subclavian artery, postsurgical arteriovenous fistula, bron
chial artery hypertrophy and pulmonary artery hypoplasia (Swyer-James syn
drome). We present venous anomalies such as persistent left superior vena cava
and anomalous venous return. We also exhibit a beautiful case of meandering
pulmonary veins in which all pulmonary veins are involved.
Conclusion: Helical CT is an excellent imaging technique for depicting vascular
anomalies.The acknowledgement of these entities is important to avoid mistakes
in our practice.

C-0399
Traumatic thoracic aortic aneurysm: Diagnosis and treatment with
endovascular stent-grafts
M.~, A. Pacho, M. Szostek, K. Milczarek, A. Pogorzelski, L. Grabowska;
Warsaw/PL

Purpose: To present typical appearance of post-traumatic pseudodiverticulum of
thoracic aorta, to assess the role of sCT scanning in it's detection and to estimate
efficiency of endovascular treatment by stent -grafts.
Material and Methods: Four patients with multiple trauma underwent sCT for
acute aortic disease. CT protocol included non-contrast and post-contrast scan
ning. In 3 cases , sCT was repeated post-operatively.Two patients died . One died
before therapy and the second because of brain stem trauma despite successful
aortic graft ing. In all cases, the diagnosis was confirmed intraoperatively or at
autopsy.
Results: In all cases , diagnosis was based on sCT examinat ion. Spiral CT pro
vided detailed anatomical information including extent of aneurysm or its size
and required measurements for endovascular treatmen t. Additionally, sCT allowed
evaluation of the entire contents of the thorax. Post-operative sCT demonstrated
successful endografting in 3 patients .
Conclusion: Spiral CT is of value in the diagnosis of post-traumatic pseudodi
verticulum of thoracic aorta. It enables accurate and quick diagnosis, therapy
planning, and detection of possible major complications.

C-0400 <ii>
Multislice CT in the assessment of partial anomalous pulmonary venous
drainage in adults
G. Morgan-Hughes, N. Ring , CA Roobottom, A.J. Marshall ; Plymouth /UK

Purpose: Abnormalities of pulmonary venous drainage in adults are relatively
rare and diHicult to diagnose non-invasively because of restricted echo windows.
However , accurate pre-operative assessment is crucial in surgical planning.
Material and Methods: The study group consisted of adult patients, attending
the SouthWest Cardiothoracic Centre (Plymouth NHS Trust, UK), in whom anom
alies of the pulmonary veins were suspected and in whom additional imaging
data was considered necessary. Multislice CT was acquired with retrospective
ECG-gating and VOlume coverage to include the proximal inferior and superior
vena cavae in addit ion to the pulmonary veins. Following multi-phase reconstruc
tion, the diastolic phase exhibitinq the least motion artefact was selected for sub
sequent assessment. Evaluation of the CT reconstructions was accomplished
using multiplanar reformatting and 3D volume rendering techniques.
Results: Axial data provided clear diagnostic images of a variety of partial anom
alies of pulmonary venous drainage both with and without associated sinus ven
osus atrial septal defects. Manipulation of 3D reconstructions provided excellent
' visual" imaging valued by cardiothoracic surgical colleagues in operative plan
ning.
Conclusion: Multislice CT complements existing non-invasive cardiac imaging
elegantly in the assessment of partial anomalous pulmonary venous drainage in
adults. We present our experience using this imaging modality as a pictorial dis
play.

Computer Applications

C-0401 <ii>
INTERPRET: A visual database of MRS & MRI data from human brain
tumours
J.L.C. Underwood' , EA . Howe2 , M. Murphy2 , A. Moreno', C. Maj6s ' , A. Luckin' ,
A.A. Tale2 , C. Artis " J.R. Griffiths 2; 'Brighton/UK, 2London/UK, 3Barcelona/ES,
' Cerdanyola del VallesiES

Purpose: To enable radiologists to integrate MRS data into clinical practice by
providing automated classification and a visual overview of spectra and images .
Materials and Method: Data (> 300 cases with validated pathology) were ac
quired on clinical 1.5T MR instruments (single voxel STEAM & PRESS 20·30 ms,
and PRESS 135 ms) in a multicentre project (INTERPRET;
http://carbon.uab.es/INTERPRET/). Classification was with Linear Discriminant
Analysis of spectra, with new data processed automatically and all cases repre
sented as symbols on an interactive scatter-plot. Clicking on a symbol allows the
associated data (MRI, MRS, clinical record) to be viewed and compared with
other (e.g. nearest neighbour) data of known pathology, as well as the mean +1
SO 'spectra' of each tumor group.
Results: Over 90% of spectra from the four largest classes of brain tumours in
our database, were correctly classified and displayed into one of the three groups :
low grade , benign and high grade. Evaluations show typical users can learn the
basic functionality, including classifying new cases , within 30 minutes . Question
naire respondents (52) rated the system as easy to use, understand, and poten
tially very useful. Most (41) indicated they would like a copy of the system.
Conclusion: Clin icians' react ions to the INTERPRET system are generally very
positive . INTERPRET is a tool for organising and accessing multi-modality data,
and provides insight into diagnosis by MRS. It provides robust discrimination
between glioblastomas, low grade astrocytomas and meningiomas and allows
inspection of spectra and images from rarer tumour types (for which there are
currently too few cases for classifier development) .

C-0402
Integration of teaching files system in a PACS environment: CASIMAGE
project
A. Rosset " N. Dfouni ' , O. Ratib2

, E Terrier " A. Gelssbuhler' , J.-P. Vallee ';
'GenevalCH, 2Los Angeles, GAlUS

Purpose: As an extension of PACSwe elected to develop a multimedia database
authoring environment that allows physic ians to create reference databases for
teaching and research.
Materials and Methods: Tho software architecture is based on a central server
with several client units. Each client unit allows users: 1) to import images directly
from a PACS in the DICOM format, 2) to edit cases and images directly in the
teaching files system , 3) to share these collect ions with the integrated web serv
er allowing case review directly from a browser like Explorer or Netscape. 4) to
produce stand-alone CD-Rom for MacQS or Windows.
Results: In about 1 year of experience, users entered more than 20,000 images
for about 4,000 teach ing files . Examples of collections are available on our Inter
net web site : http ://www.genisis.ch/casimage
Conclusion: We succes sfully developed a complete software solut ion to create .
manage and share digital teaching files , integrated in a PACS environment.

C-0403 <ii>
Evidence-based radiology on the internet: A website for education and
practice
D.E. Malone', M. Staunton ', S.J. Skehan" P.M. MacEneaney2, M. Schranz';
'Dublin/IE, 2Chicago, IUUS, 3Guardamangia/MT

Purpose: "Evidence-Based Medicine" (EBM) integrates best current research
evidence with clinical expertise and patient values .The aims are to teach doctors
to focus their quest ions ; search the literature; become familiar with explicit critical
appra isal methods; distinguish strong evidence from weak evidence and under
stand issues involved in applying evidence to individual practices or patients.
Most EBM theory is applicable to Radiology. This website was designed to sim
plify the practice of ' Evidence-Based Radiology" (EBR) . It is intended both as a
teaching and learning aid for EBR novices and to assist busy radiologists to iden
tify ' best current evidence" about problems arising in their practices.
Materials and Methods: The website was designed with the assistance of digital
media professionals. The navigation system was built around the core EBM prin
ciples . Key design features were ease of navigation, accessibility of "tutorial-



format" material, downloadable data calculators, and examples of EBR-based
solutions to radiology problems. Links to established and emerging EBM and
Radiology websites were integrated into the secondary navigation levels. These
help the user find and understand pre-appraised evidence summaries and guide 
lines , as well as radiology image databases and rad-path correlation literature.
Results : Domain names of evidencebasedradiology.net, evidencebased
radiology.ie and ebr.ie were obtained and the site was uploaded onto the world
wide web. It has been used in our department for 6 months.
Conclusion: The site is very useful for teaching, practice and self-directed study
of EBR. The web-based format has enabled it to be updated as concepts develop
and more EBR resources become available.

C-0404
Fast and precise rendering of 3D-MRCP by a combination of thin-slice data
acquisition and Interactive visualization
T. Yamagishj', K.H. Hahne', T. Saito', K. Abe ' , J. Ishida', R. Nishimura',
T. Kud0 3; 1Hamburg/DE, 2Tokyo/JP,3Saitama/JP

Purpose: Improved spatial resolution of novel MR scanners allows high-resolu
tion (HR) data acquisition. HR volume data are , however, often a problem in rou
tine clinical use , because of the complicated post-processing. In this presentation,
we use HR data acquisition for MRCP and apply high-quality 3D rendering with
low time consumption.
Materials and Methods: Source 3D volume data of adult healthy volunteers were
obtained by coronal scanning of 250-270 slices (slice-thickness; 0.8 mm, gap
less) by fast spin-echo sequence (TRI 1639 , TEl 900) with breath triggering. The
data were imported to a PC and using the interactive VOXEL·MAN software cre
ated surface-rendering 3D images. Benefits for diagnosis and availability of han
dling were evaluated comparing with conventional MRCP.
Results: The resulting images delineated precise and realistic morphological
contours. 3D displaying could facilitate an accurate grasp of the relative position
of the entire extent of the biliary system and surrounding organs as important
landmark structures. The thin-slice data acquisition allows non-cleaved 3D ren
dering even in projection perpendicular to the orig inal scanning direction. All
processing could be completed on a PC within 30 minutes.
Conclusion: A combination ot the HR data and the VOXEL-MAN software pro 
vides great advantage for achieving high-quality 3D-rendering of MRCP. The as
sessment of the spat ial structure of the biliary system can therefore decisively be
improved. Since the presented method can be easy to handle, the HR 3D-MRCP
has a possibility as a useful diagnostic modality prior to ERCP in cases of sus
pected abnormal findings with screening MRCPs.

C-0405 Gl>
Nonlinear virtual colon unfolding
A. Vilanova Bartroll', R. Wegenkittl', E. Graller' , E. Sorantin'; 'Eindhoven/NL,
2Vienna/AT.3Graz/AT

Purpose: The majority of virtual endoscopy techniques tr ies to simulate a real
endoscopy. A real endoscopy does not always give the optimal information. Pol
yps are located at the surface of the colon . An endoscopic view visualizes a small
percentage of the surface. We deal with the unfolding of the colon surface as a
possible visualization technique for diagnosis and polyp detection.
Materials and Methods: A new two -step tscnmque is presented which deals
with the problems of double appearance of polyps and nonun iform sampling that
other colon unfolding techniques suffer from . In the first step, a distance map
from a central path induces nonlinear rays for unambiguous parameterization of
the surface. The second step compensates for locally vary ing distortions of the
unfolded surface.
ReSUlts: The technique generates a single view of a complete, virtually dissect
ed colon. Between others, we applied this technique to a CT volume data of an
extracted colon with a resolution of 381x120x632. The colon is 50 cm long and
contains 13 polyps. The 13 polyps where localized in the unfolded colon view.
The extracted colon was physically dissected and several pictures of the dissect
ed colon were also taken. These pictures enable a qualitative comparison be
tween the real data and the results of the presented algorithm.
Conclusions: The nonlinear virtual colon unfolding is a promising technique for
the detection of polyps. Once detected the physician can go back to their location
in the original volume data in order to inspect them more accurately.

C-0406
A computer-aided diagnostic system for the characterization of CT focal
liver lesions using texture features and artificial intelligence techniques
S.G. Mougiakakou, M. Gletsos, A. Nikita , G. Matsopoulos, K.S. Nikita,
D.A. Kelekis ; Athens/GR

Purpose: A Computer-Aided Diagnostic (CAD) system based on texture fea
tures and artificial intelligence techniques is proposed in order to classify specific
focal liver lesions from non-enhanced Computed Tomography (CT) images.
Materials and Methods: A number of 147 Regions of Interest (ROI's) corre
sponding to normal liver, cyst , hemangioma, and hepatocellular carcinoma, were
drawn by an experienced radiologist on abdominal non-enhanced CT images.
The above ROI's provide input to the CAD system, which consist of two modules:
the feature extraction and the classification modules. The feature extraction mod
ule calculates the average gray level, and 48 texture characteristics obtained
from the co-occurrence matrices of the ROI's .The classifier module consists of a
feed-forward Neural Network (NN) trained by a novel hybrid method, combining
genetic algorithms, and the back -propagation algorithm with adaptive learning
rate and momentum. The hybrid method provides the advantage of automatically
tuning the NN configuration in terms of input and hidden neurons, initial weight
range, initial learning rate and momentum, in order to optimize the classification
performance.
Results: A total classification rate of 90% has been achieved, using only 11
dimension features as input vector, While the execution time required for the clas 
sification of one ROI was of the order of a few seconds.
Conclusion: The use of texture features, along with a classifier trained by a hy
brid method, has resulted in high classification pertormance. The hybr id method
not only refines the NN configuration , but also reduces the dimensionality of the
applied feature vector and consequently the complexity of the classifier.

C-0407
withdrawn by author

C-040B
Computerised evaluation system in infrared thermography during cold
provocation test in secondary Raynaud's disease
Z. Chudacek', O. Kovarik": 1Plzen/CZ, 2Prague/ CZ

Introduction: Vibration-induced white finger (VWF) is a term for secondary Ray
naud's phenomenon connected with a long-term professional exposition to vi
brating tools. Contact-free infrared thermography together with a cold provocation
test afford a real-time objective document of pathological skin temperature reac
tion of all fingers simultaneously.
Purpose: To facilitate the evaluation of thermography in VWF and to give preci
sion to it. To determine the effectiveness of the new evaluation system in clinical
practice.
Materials and Methods: Pathological and physiological thermograms in VWF
differ one from another above all with their dynamic parameters. Using direct
digital recording of thermographic scans the authors evaluated the sequence of
thermograms rece ived during the cold provocation test by a special computer
program.This way the thermic changes in each of the picture pixies are convert
ed to a mathematical function . On the basis of beforehand adjusted conditions,
the areas with pathological skin reaction are highlighted thus giving a signle
picture documentation of pathological thermic skin changes.The authors call the
pictures computed thermograms (CTMG)
Results: The method was applicated on 20 patients with clinically evident VWF
and the same number of healthy volunteers. Statistically significant differences in
CTMG changes between the two groups (p < 0,005) and a quite good reproduc
ibility of the method were ascertained.
Conclusion: The new computerised evaluation method of digital infrared ther
mographic sequence during a cold provocation test makes the reading of ther
mograms easier and more acurate . A single-picture output can serve as a valuable ,
widely understandable document of thermographic changes in secondary Ray
naud's disease.

C-0409
A new 3D holographic display for the demonstration of CT and MR images
Z.~;BudapesVHU

Purpose: Demonstration of preliminary work using a new 3D display device de
veloped during the past three years by a Hungarian team of engineers and radi
ologists. This exhibit will illustrate the potential clinical benefit of the 3D display.
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Materials and Methods: The new device (a special monitor with a computer)
can present the 3D CT or MR images in a holographic form without using special
glasses or other viewing tools. The computer-generated images can be seen in a
wide field of view and the viewers can walk around the image. The 3D holograph
ic device (preliminary name : "HoloVizio' ) emits different light beams at a different
color and intensity to the various direction s. If thes e lights are coordinated appro
priately it appears like that if they were emitted from behind or in front of the
screen.The authors prepared clin ical cases (cranoistenosis, facial trauma, AVM
of the neck) to evaluate the clinician's attititude toward the new means of 3D
display.
Conclusions: Potent ial medical applications of the 3D holographic display are
all areas where 3D digital information is already available . Some examples which
seems to be useful applications:vascular examinations (3D-angiography, 3D CTA,
3D MRA), 3D imaging of abdominal and pelv ic tumors with special emphasis on
image-guided therapy planning, facial and head trauma, complex injuries of the
extremities , heart, cardiac and pulmonary vessels, neonatal brain imaging.

C-0410
Automated volume measurement of hyperintense lesions in diffusion
weighted MR scans
J.F. Veenland, Z.H. Flach, R. Stokking, A. Van dar Lugt , H.A. Vrooman;
Rotterda mlNL

Purpose: Lesion load is an important param eter to compare the outcome of dif
ferent treatment strategies. We developed an automated method to detect and
quantify the volume of hyper intense acut e ischemic lesions in diffusion weighted
MRscans .
Materials and Methods: Thirty-three pat ients with symptomatic carotid arte ry
stenosis underwent carotid endarterectomy or carotid stent placement. Diffusio n
weighted MRI (OWl) was performed using a 1.5 T MR-scanner to detect (silent)
ischemic lesion s. Before treatment and within 48 hours after treatment, SE-EPI
OWl seq uences with a slice thickness of 5 mm and b-value of 1000 s/mm' were
acqu ired. Comparing the pre- and post-treatment scans , new hyperintense le
sions were identified. The volume of the new lesions was determined manually
and autom atically using a 3D region growing techn ique based on pixel intensities
and local gradients. All computations were carried out with Matiab'" (The Math
Works Inc).
Results : The automated method was able to detect the ischem ic lesions, even if
they were small. All the les ions identified by the radiologist, 29 lesions in 6 pa
tients , were detected. False positives occurring due to scan artefacts could easily
be discarded by the supervising radiologist. The automatically determined vol
ume correlated well with the volume computed by averaging the volume meas
urement of two radiologists.
Conclusion : Ischemic lesions can be detected automatically, even if they are
smal l. The volume of the lesions can be reliably determined automatically. im
provement of the method is necessary to lower the number of false positives. A
further validation using a larger patient population is planned.

C-0411
INTERPRET-MV: A tool for integrating multl-voxel MRS & MRI data from
human brain tumours
A.W. Simonetti ' , J.L.C. Underwood' , M. van der Graaf' . A.A. Tate' ,
J . Schu uring ' , P. Wesseling' , L.M.C. Buydens' , A. Heerschap' ; ' Nijmegen/NL,
2Brighton/UK, 3London/UK

Purpose: To enable radiologists to integrate mult i-voxel MRS data and MRI data
to produce classification maps of brain tumours.
Materials and Method: The INTERPRET-MV system applies clustering algo
rithms on spectral and image features to identify distinct regions in a lesion. Aver
aged data for each of the regions identified are classified using a Linear
Disc riminant Analysis trained on data selected by an expert from 23 cases with
validated histopathology. Data was acqu ired on a clinical 1.5 T MR instrument
(20 mult i-voxel STEAM 20 ms spectra and MRI).The regions ident ified and their
suggested classifications are displayed as coloured overlays on the MR images.
Averaged spectra tor each region can also be compared with mean +I-SD spec
tra gen erated for the most common tumour types in the INTERPRET
(http://carbon.uab.es/INTERPRET/) database.
Results: Early evaluat ions with radiologists show that typical users are enthusi
astic about INTERPRET-MV and can learn to use it very rapidly. The system
successfully guides users through the steps , which help them to make use of
MRS data in radiological diagnosis. The clustering algorithm identifies physio
metabolically distinct regions in a lesion and automated classification of these to

one of 3 candidate pathologies (oligodendroglioma grade 2,3 and glioblastoma)
is 85% correct.
Conclusion: INTERPRET-MV allows radiolog ists to integ rate multi-voxel MRS
and MRI data to identify spectrally distinct regions in a lesion. It may be used to
help in the determination of biopsy locat ion and potentially to assist with brain
tumour diagnoses.The accuracy of the class ification is expected to improve with
the inclusion of more data.

C-0412
Application of virtual endoscopy as a diagnostic and/or follow-up tool in
renal artery stenosis
G.C. Kagadis, E. Liatsikos, O. Karnabatidis, C. Kalogeropoulou,T. Petsas ,
G. Nikiforidis, G. Barbaiias, O. Siablis; Patras/GR

Purpose: In the present study we propose the use of virtual endoscopy (VE) in
pat ients with renal artery stenosis as a diagnostic and/or follow-up tool study
especially in the need to define vascular patency.
Materials and Methods: We performed the suggested technique in twenty four
pat ients with ostial atherosclerotic renal artery stenosis and correlated the re
sults with conventional angiography.The stenotic segment was successfully de
picted with the aid of VE. The latte r pat ients were finally treated successfully by
placement of metal stents and VE was applied as a follow-up study for patency
control. The patients were followed for a mean period of 12 months.
Results: In all patients the stenotic segment was observed and VE findings were
concurrent with angiography exam inat ion . In addition, after metal stent insert ion
the 12 month patency rate was 83 .3%. Ang iography and VE findings were also
concurrent during the follow-up per iod . Moreover, VE proceeds beyond the sten
otic part, allowing visualization of the arterial lumen both cephalad and caudal to
the obstruction point.
Conclusion: VE provided a more dynamic, direct approach in the evaluation of
the arterial lumen as well as in the evaluation of a vascu lar stricture both cepha
lad and caudal to the obstruction point.

C-0413
Navigation within the pelvocalyceal system with virtual endoscopy
G.C. Kagadis, E. Liatsikos, O. Karnabatidis, C. Kalogeropoulou, G. Nikifor idis ,
G. Barbal ias, D. Siablis; Patras/GR

Purpose: Our aim was to evaluate the use of virtual endoscopy (VE) in the dy
namic investigation of the entire pelvocalyceal unit.
Materials and Methods: Twenty pat ients under evaluation for non-urolog ic relat
ed pathologies, and thus without any known deformity of the pelvocalyceal sys
tem , were enrolled in our study. VE represents a non-invasive technique provid ing
enrichment of the image perception in the three-dimensional space. In this re
spect , VE is taking advantage of the information obtained in axial CT slices, and
prov ides three dimensional relationships of pathological regions.
ReSUlts: VE of the renal pelvis and calyces was feasible in all cases . When VE is
compared to endoscopy, it is obvious that it can provide visua lization via a sten
osis , to any tubular structure beyond the narrowed segment. It was also shown
that VE provides intraluminal as well as extraluminal information in a given tubu
lar stru cture in all possible direct ions .
Conclusion: VE enables the creation of endo luminal views of the renal pelv is
and ca lyces by proce ssing CT images, thereby allowing the diagnostic-preoper
ative and/or postoperative evaluation of the pelvocalyceal unit.

C-0414
An ultrasound-focused multimedia database with a confidential, multi-level
thematic access: Performance and limitations
P.S. Zoumpoulis, A. Roulias , G. Karras, S. Faitak i, I. Theotokas, S. Sipsas ,
K. Dolkas ; AthenslGR

Purpose: To develop a multimedia database serv ing the real needs of physicians
working on diagnostic ultra sound.
Materials and Methods: This project relates to the des ign and development of
an ultrasound -focused multimedia database with multi-level themal ic access . Our
major aim during the deve lopme nt phase was to sat isfy the real needs of end
users . A significant prob lem was the size of stored images and videos and the ir
format. The use of wavelets proved to be valuable for the compression needed .
The whole system works over the Internet using a simple browser. Secur ity and
confidentiality have been taken into account.
Results: The overall objective was to develop a user-friendly environment that
any physician with basic computer knowledge could handle. The use of this multi
thematic database, which is under an exper imental phase between three coun-
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tries, four hospitals and fifteen physicians, has proved its value and flexibility for
educational purposes. 5000 US images, 1000 US videos and 2000 interesting
video cases, classified by organ and final diagnosis, have been transmitted, stored
and processed on this database. Problems concerning the size of US images
and videos have been resolved. The redesigning of different modules of the sys
tem is in progress.
Conclusion: An US focused multimedia educational Database has to respect
the compression and storage specifications of the US images and videos.
Learning objectives:

To show the utility of a US focused multimedia Database so that radiologists
can have easy access.
To teach the radiologist how to use and to enrich this new educational tool.

C-0415
From digital cameras to personal computer screens: A step-by-step
approach for radiological images
A.N. Chalazonitis', D. Koumarianos', J. Tzovara', P. Chronopoulos';
'Athens/GR,2Ioannina/GR

Today more than ever, digital cameras, with their improved image quality and
declining price, are a useful tool for picture archiving of radiological images. These
images can be used for personal or slide collections, teaching files, medical pub
lications, and multimedia presentations. Software supplied with the cameras, al
lows some simple image modification. However, when radiological images are
stored in this way usually the image quality is disappointing.
Our CD-Rom will introduce Adobe Photoshop Version 6.0 software oriented for
both radiologists and radiographers. A step-by-step manipulation will be present
ed in order to improve the quality of captured radiological images. Photoshop
basics, image manipulation techniques (rotate, crop, resize and making selec
tions of images), tonal adjustment (brightness, contrast, levels and curve chang
es), sharpening, editing labeling and saving files tips and techniques will be
discussed and presented in practical and didactic sequences.
The goal of this exhibit is to give the participant the ability to expand his/her
knowledge in reproducing radiological images captured from digital cameras to
personal computers.

C-0416
withdrawn by author

C-0417
Web M.I.O. (Medical Images Organizer): Software for radiological images
archiving
V. Panebianco, C. Catalano, V. Campanella, I. Sansoni, R. Ferrari, S. Visconti,
R. Passariello; Rome/IT

Purpose: The aim of our study was to develop a web-based software to organize
a radiological images database and to substitute drawers or folders of a conven
tional slide archive with database of new conception of selected cases radiolog
ical images.
Materials and Methods: It is based on Web Technology.The software was devel
oped using the 4th Dimension platform for windows, to be used either as a stand
alone or as web-server. The characteristics of the server are: Pentium III-IV, 512
Mb RAM, 40 Gb HD, 32 Mb graphic card. Images can be archived in different
format (JPG, PCT, BMP). Few comments are added to the images, including
findings, name and archive number. Each image is classified considering mor
phology, organ, pathology, etc. The user can retrieve cases by means of one of
the possible codes. The access to the database can be done directly from the
server (in the stand alone solution) or from any other PC of an Intranet (in the
web-based solution).
Results: We used this program in substitution of conventional slide archive or
conventional images for teaching and preparation of conferences. We found this
program very flexible and very easy to use. In our experience we obtained opti
mal results.
Conclusion: Medical Images Organizer (M.1.0.) has been created to be a very
flexible digital images archive to be used for both teaching and clinical purposes.

C-0418
Detailed classification of images for retrieval of medical images (IRMA)
B.B. Wein, H. Schubert, T. Lehmann, D. Keysers, M. Kohnen; Aachen/DE

Purpose: For the real life medical use of image retrieval of images (IRMA) the
classification of the image has to be performed. To support the automated classl-

fication of medical images an easy to use, tree-based, detailed examination code
has to be developed.
Materials and Methods: A tripe I coding system was chosen to come up with an
optimal code for medical images: 1. technical code, 2. orientational code, 3. ana
tomical code. Analysis of radiological images (> 2000) lead to the sophisticated
and detailed tree of items.
Results: The IRMA-Code describes within max. 5 positions the technical (phys
ical imaging) method, more detailed modality-positions, and the specific tech
nique and subtechnique and on last position a modulator to differentiate even
dedicated items like type of magnetic resonance coil. The orientation description
starting is two-fold: general orientations and specific positioning. Functional tasks
of the examination can also be described (e.g.: standing). The IRMA-Code sup
ports complete coding of the anatomical region or organ. There exist 10 organ
systems (e.g.: CNS) each of which has max. 5 positions for exactly describing
the imaged organ. The description of regions uses 9 global regions with up to
three subcodes.
Conclusions: Up to 6000 images have been classified by IRMA code. It could be
shown that the code is sufficient to describe more than 99% of the X-ray images
completely. Due to the tree structure of the code extensions are possible for new
methods. The code was an excellent help in assessment of the classification
methods developed and used in the IRMA-Project.
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Contrast Media

C-0419 Gl>

Use of two superparamagnetic iron oxide particles (SPIO) for tumoral
imaging: In vitro and in vivo studies
P.-Y. Brillet, O. Clement, B. Bessoud, A. Luciani, N. Siauve, C.-A. Cuenod;
Paris/FR

Purpose: Compare the potentiality of two superparamagnetic particules for tu
moral imaging.
Materials and Method: AMI227 (Sinerem®) and Anionic NanoParticles (ANP)
were used. Human prostate carcinoma model (PC3) was cultivated and subcuta
neously implanted in mice. In vitro, cellular uptake was measured by magneto
phoresis and FerroMagnetic Resonance, a technique using paramagnetic electron
resonance.
Relaxometry measurements used Carr-Purcell-Meiboom-Gill (CPMG) and Hahn
Echo sequences (HE) in different media (water, cell culture medium, Cytodex®
beads, and beads with cell monolayers). In vivo, 33 mice were imaged on a 1.5T
MRI, using T1 Spin Echo (SE), T2 SE and T2 Fast Spin Echo weighted sequenc
es. Tumoral enhancement was measured post-injection of 200 urnol Felkg of par
ticles during 24 hours. The presence of iron in tumors was assessed by Pearl's
staining.
Results: In vitro, cellular uptake was higher with ANM than with Sinerem® (about
500 times). Relaxometric measurements showed that r2 relaxivity decreased dra
matically after adjunction of beads due to the restriction of water diffusion. Fur
ther decrease was observed when particles were taken up by the cells indicating
a more restricted diffusion due to particle compartmentalization. In vivo, enhance
ment was higher with Sinerem® because of a favorable biodistribution (long half
life and high interstitial distribution).
Conclusion: Tumoral Enhancement can be reliably demonstrated in vivo using
dextran-coated ultrasmall SPIO (Sinerem®) due to a favorable biodistribution.
With ANM ionic particles, the high cellular uptake is more favorable for cellular
tracking.

C-0420 Gl>

Pharmacokinetic analysis of MRI data obtained with a hepatocyte
bioreactor perfused with Gd·DTPA and Gd-BOPTA
C. Planchamo" M. Gex-Fabry", M. lvancevic-, C. Dornier", J.-P. Vallee2

,

L. Balant", F.Terrier", M. Reist'; 'Lausanne/CH, 2GenevaiCH

Purpose: To develop a pharmacokinetic model to improve the interpretation of
results obtained with a MRI compatible hepatocyte bioreactor. The model was
applied to signal intensity (SI) - time curves obtained during perfusion of the
bioreactor with Gd-DTPA, an extracellular contrast agent, and Gd-BOPTA, which
enters the hepatocytes by a mechanism not fully unerstood.
Materials and Methods: Hollow fiber bioreactors containing 10' rat hepatocytes
were perfused with Hank's solution + Gd-DTPA (30 min), Hank's solution (30 min),
Hank's solution + Gd-BOPTA (30 min), Hank's solution (30 min). Gd-DTPA and
Gd-BOPTA concentrations of 0.05, 0.1, 0.2 and 0.4 were perfused. The bioreac
tors were imaged using the wrist coil by a fast-gradient echo T1-weighted se
quence. SI-time curves were submitted to compartmental pharmacokinetic
analysis using the NONMEM software.
Results: The SHime curves of Gd-DTPA were fitted successively with a one
compartment model and those of Gd-BOPTA with a two-compartment model.
The additional compartment present with Gd-BOPTA, as compared to Gd-DTPA,
was postulated to reflect the hepatocytes into which Gd-BOPTA distributed. The
SI value in the peripheral compartment after 30 minutes perfusion with Gd-BOPTA,
attributable to the amount of contrast agent inside the hepatocytes, was ploted
against the concentration of perfused Gd-BOPTA, suggesting that uptake oc
cured through receptor-mediated transport.
Conclusion: This newly developed pharmacokinetic model permitted us to suc
cessfully fit the experimental SHime curves and to estimate rate constants of
distribution and elimination, which valuably contributed to the interpretation of
results. This kind of model is a useful tool to interpret MRI data.

C-0421
Comparison of 1.0 M gadobutrol versus 0.5 M gadopentetate dimeglumine
(Gd-DTPA) for time-resolved pulmonary MR-angiography
C. Fink, M. Bock, F. Kiessling, M.P. Lichy, R. Krissak, I. Zuna, A. Schmahl,
S. Delorme; Heidelberg/DE

Purpose: To compare contrast characteristics and image quality of 1.0 M Gado
butrol with 0.5M Gd-DTPA for time-resolved pulmonary MRA.
Materials and Methods: Six volunteers and 31 patients were examined with
time-resolved pulmonary MRA (FLASH 3D, TR/TE=2.2/1.0 ms, a=25Q

,

BW=1220HzlPixel, TA=5.6s) after contrast injection using a standardized injec
tion protocol (flow 5 mils, 30 ml saline flush). Whereas volunteers were exam
ined with both 0.2 mmollkg body weight (b.w.) of Gadobutrol and Gd-DTPA,
patients were randomized to either 0.1 mmollkg b.w. (single dose) and 0.2 mmol/kg
b.w (double dose) of Gadobutrol or 0.2 mmollkg b.w (double dose) Gd-DTPA.
The image analysis included the calculation of signal-to-noise (SNR) and con
trast-to-noise ratios (CNR) in lung vessels and a reader analysis of the image
quality.
Results: The analysis of SNR and CNR values in lung arteries and veins showed
slightly lower mean SNR and CNR values for single dose compared to double
dose of Gadobutrol. Double dose of Gd-DTPA achieved a SUbstantially higher
(41%-114%) mean SNR and CNR compared to single dose and double dose of
Gadobutrol. The image quality of the MRA data sets was rated equal for Gado
butrol and Gd-DTPA.
Conclusion: Gadobutrol is suitable for time-resolved pulmonary MRA. Despite a
narrower bolus profile no relevant advantages for time-resolved pulmonary MRA
could be observed for Gadobutrol in this study. Potential explanations are T2*
effects caused by the high intravascular concentration as well as not ideal se
quence parameters. Future studies evaluating the ideal pulse sequence and in
jection parameters for time-resolved pulmonary MR-angiography with Gadobutrol
are required.

C-0422
The prevalence of latent hyperthyreosis in a non-selected patient collective
admitted for CT studies
T. Saam, T. Hess, M. Duex, GW. Kauffmann; Heidelberg/DE

Purpose: To investigate the prevalence of latent hyperthyreosis in a non-select
ed patient collective admitted for CT studies with contrast media in a university
hospital. We evaluated TSH values before the exam.
Materials and Methods: In 548 consecutive patients who ranged in age from 28
to 85 years we measured TSH blood level before they underwent a contrast en
hanced CT scan with application of 60 to 150 ml of a non ionic iodine contrast
medium (Ultravist®). Exclusion criteria were substitution therapy with L-Thyrox
in, partial or total thyroid resection. In case of TSH < 0.4 mUll we administered a
premedication with Irenat® (Natriumperchlorat), in case of TSH < 0.1 mUll we
did not perform the CT scan but initiated further evaluation of thyroid function.
Results: 36 patients (6.6%) had a TSH blood level< 0.4 mUll, in our study de
fined as latent hyperthyreosis, and 9 of these even had a TSH value-e 0.1 mUll.
Conclusions: The prevalence of latent hyperthyreosis of 6.6% in a non-selected
patient collective of 548 patients shows that knowledge of thyroid function prior
to contrast enhanced CT is mandatory.

C-0423 Gl>
Criteria for evaluating lymph nodes with USPIO enhanced MRI
RAM. Heesakkers', J.O. Barentsz", W. Deserno', F. Witjes', C.A. Hulsbergen
van der Kaa', M. Hartslnghanl": 'Nijmegen/NL, "Boston. MAlUS

Purpose: Small metastases in normal size lymph nodes can be visualized using
ultra small superparamagnetic iron oxide particles (USPIO). However, this is a
new technique and protocols, reading methods and examples still need to be
defined. This exhibit will show the preferred MR-protocol and will provide an over
view of normal and pathologic lymph nodes as can be seen after USPIO admin
istration.
Methods, Materials and Results: Pre- and post USPIO MRI was performed in
110 patients with prostate (n=65) or bladder cancer (n=45). Both 3D T1-weighted
as well as T2*-weighted GRE sequences were obtained at 1.5T. Imaging was
performed in multiple planes. In unenhanced MRI, size and shape criteria were
used to define metastatic nodes. Nodes on post-USPIO were evaluated based
on signal intensity changes and signal differences between normal and meta
static nodal tissue. In this exhibit the appropriate sequences and optimal imaging
planes will be presented. In addition, an atlas will be provided showing the char-
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acteristics of normal and metastatic lymph nodes on pre- and post USPIO-MRI.
Correlation will be provided with histopathology.
Conclusion: This exhibit is a pictorial essay on USPIO MR imaging based on the
findings in 110 patients with bladder and prostate cancer.
Learning objectives:

To teach the optimal technique and to provide an atlas of normal and abnormal
nodes as can be seen on USPIO MRI.

C-0424
US contrast imaging in the detection of melanoma hepatic and/or splenic
metastasis
M. Scettro, F. Monetti, M. Cosso, C. Murolo, A. Grasso, C. Neumaier; Genoa/IT

Purpose: To evaluate the capability of contrast enhanced ultrasonography (US)
using pulse inversion harmonic imaging (PI HI) with a second generation contrast
agent to detect hepatic and splenic metastases from melanoma in comparison to
fundamental B-mode US and spiral CT.
Methods and Materials: We prospectively studied 28 patients with hypo/hyper
vascular melanoma metastases detected at dual-phase spiral CT, with 5 or less
lesions in each organ. Contrast-enhanced examinations were performed with real
time continuous scanning, using a HDI 5000 (ATL, Bothell, WA, USA) equipment
after injection of Sulphur Hexafluoride microbubble (Sonovue, Bracco, Milan, ita
ly). Video clips obtained with the acquired images before and after contrast medi
um administration were transferred to a workstation that allowed a
qualitative-quantitative analysis.
Results: CT evidenced 57 focal lesions: 17 patients had only hepatic metastasis
(28 focal lesions), 6 only splenic metastasis, (13 focal lesions) and 5 both hepatic
and splenic metastasis (9 liver focal lesions and 7 spleen lesions). Lesions ranged
from 0.6-5 em in diameter. Baseline US examination evidenced 41 focal lesions:
27 hepatic focal lesions and 14 splenic lesions (sensitivity 72%). Contrast-en
hanced US evidenced 56 focal lesions: 38 hepatic lesions, 18 splenic lesions
ranging from 0.4-2 em (sensitivity 98%). The difference in sensitivity between
unenhanced and contrast-enhanced US was statistically significant (p < 0,01
McNemar test).
Conclusion: Preliminary findings of this study suggest that PIHI with second
generation contrast agent can be a tool for the detection of melanoma hepatic
and splenic metastases with a sensitivity superior to that of baseline US and
comparable to dual phase CT.

C-0425
Comparison of the contrasting behaviour of gadobenate dimeglumine (Gd
BOPTA) and gadoteric acid (Gd-DOTA) in CNS tumours
X. Barreau', E. Gerardin", J.-M. Caille" J. ThieboF, K.-P. Lodernann",
C. Brener', F. Guezenoc", R. Samoyeau<; 'Bordeaux/FR, 2Rouen/FR,
3KonstanzlDE, 4LeMee-sur-Seine/FR

Purpose: To compare intra-individually the enhancement characteristics of Gd
BOPTA, a gadolinium chelate demonstrating weak protein interaction, with those
of a standard gadolinium chelate (Gd-DOTA) for MRI of brain tumors.
Methods and Materials: 23 patients suspected of glioma or cerebral metastasis
at two centers underwent two successive randomized, double blinded cerebral
MR exams with Gd-BOPTA and Gd-DOTA at equal dose (0.1 mmol/kg). Pre-dose
images (Tl W- and T2W-SE) and post-dose images (Tl W-SE loop up to 15 min
post-injection, and T1W·SE·MT at 12 min post-injection), were qualitatively as
sessed by blinded on-site investigators in terms of global contrast enhancement
(primary criterion), lesion delineation, CNS-to-Iesion contrast, and information
upon internal lesion morphology and structure (secondary criteria). Statistical
significance for all evaluations was determined by means of the Wilcoxon signed
rank test at p < 0.05.
Results: For the assessment of global contrast enhancement Gd-BOPTA was
adjudged superior to Gd-DOTA in 18/23 cases, the two agents equivalent in 4/23
cases and Gd-DOTA superior in 1/23 cases (p < 0.0001). Similar superiority for
Gd-BOPTA was shown for lesion delineation from surrounding tissue, for CNS
to-lesion contrast, and for the degree of information upon the internal lesion mor
phology and structure (p < 0.01).
Conclusion: The weak protein interacting capability of Gd-BOPTA offers superi
or enhancement characteristics to Gd-DOTA, a standard chelate with no protein
interacting capability.

C-0426
Detection of hypervascular hepatocellular carcinomas at multidetector row
CT: Prospective study of the effect of different concentrations of contrast
materials
Y. Yagyu, M. Inoue, K. Awai, R. Watai, T. Sano, M. Watanabe, Y. Nishimura;
Osaka/JP

Purpose: To investigate the effect of different iodine concentrations of contrast
material on detection of hypervascular hepatocellular carcinoma (HCC) with
multidetector row CT.
Materials and Methods: This prospective study consisted of a total of 100 con
secutive patients with chronic liver diseases and 27 patients with hypervascular
HCC were included. The first 50 patients received 100 ml of iopamidol-370 (group
A) and the next 50 patients received 100 ml of iopamidol-300 (group B) at a rate
of 3.0 mUsec. Unenhanced scan and four-phase enhanced scans at 25, 40, 60
and 180 sec after start of contrast injection were performed. The enhancement of
the liver, aorta and tumor-to-Iiver contrast were measured at each phase of con
trast enhanced scans.
Results: At all phases, values of aortic enhancement in group A were signifi
cantly higher than that of in group B(p < 0.01). Values of hepatic enhancement in
group A were significantly higher than that in group B at 60 and 180 sec (p < 0.01,
P < 0.01) and there was no significant difference in values of hepatic enhance
ment between two groups at 25 and 40 sec. Values of TLC in group A were signif
icantly higher than that in group B at 40 sec (P=0.02) and there was no significant
difference in values of TLC between two groups at 25, 60 and 180 sec.
Conclusion: Administration of a higher concentration of contrast material is ef
fective for significantly higher tumor-to-Iiver contrast at 40 sec after the start of
contrast material injection.

C-0427
Focal nodular hyperplasia in normal and fatty liver: A qualitative and
quantitative evaluation with contrast-enhanced ultrasound
T.V. Bartolotta, M. Midiri, M. Galia, A. Carcione, R. Lagalla; Palermo/IT

Purpose: To describe the behaviour of Focal Nodular Hyperplasia (FNH) arising
both in normal and fatty liver at contrast-enhanced ultrasound.
Material and Methods: Sixteen consecutive patients (12 women, 4 men) with 29
previously diagnosed FNHs (15/29 located in normal liver and 14/29 in fatty liver)
underwent Pulse Inversion (PI) examination (ATL HDI 5000: ATL, Bothell, Wash,
USA) before and after SH U 508A administration. Selected images were sequen
tially reviewed to determine echogenicity time changes of FNHs in both normal
and fatty liver parenchyma. Signal intensity values were also measured within
the FNHs and the adjacent normal and fatty liver parenchyma by means of a
dedicated software (HDI lab, ATL, Bothell, Wash, USA) before and after SH U
508A administration.
Results: Baseline echogenicity of fatty livers was higher (p < 0.001) than that of
normal livers. After SH U 508A administration, normal livers (9/16) showed an
increase of echogenicity (p < 0.001), whereas fatty livers (7/16) demonstrated no
statistically significant difference of echogenicity throughout the vascular phas
es. FNHs located in otherwise normal liver (15/29) showed an increase of echo
genicity (p < 0.001) in comparison with the adjacent liver parenchyma at
contrast-enhanced US. FNHs located in fatty liver (14/29) always showed lower
mean value of echogenicity than surrounding liver parenchyma.
Conclusion: When SH U 508A is administered, the magnitude of gray-scale US
enhancement of fatty liver is by far lesser than normal hepatic parenchyma,
throughout the whole vascular phase. FNHs located in fatty liver could appear
isoechoic or even hypoechoic during arterial phase of enhancement.

C-0428
Glucose receptor directed furtive niosomes for MRtumor detection:
Preliminary studies in mice
A. Luciani', J.-C. Olivier", O. Clement', N. Siauve", F. Gazeau', E. Kahn"
G. Frija', C.-A. Cuenod': 'Paris/FR, 2Poitiers/FR

Purpose: Optimize tumor targeting of a contrast agent encapsulated in a chi
tosan based polymeric vesicle (niosome) bearing both PEG radicals and glu
cose-ligands.
Materials and Methods: The sizes and relaxivities of 4 niosome preparations
encapsulating Gd-BOPTA and bearing either glucose-ligands, PEG, both or none
were determined. Their in vitro cellular uptake was measured after incubation on
human PC3 carcinoma cells. Their in vivo distribution was studied on MR in 54
mice bearing PC3 carcinoma 6, 12 and 24h following injection of each prepara
tion. Plasma concentrations of BOPTA were determined in all cases.
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Results: Cellular uptake was detected only with niosomes bearing glucose lig
ands. On MR tumor enhancement was greatest with the glucose-PEG-niosome
preparation 24h after injection (p < 0.01). BOPTA blood clearance was lowest for
preparations bearing PEG.
Conclusion: The combination of PEG and glucose-ligands improved tumor tar
geting via both passive targeting mediated by PEG and active targeting linked to
the interaction of glucose-ligands and over-expressed tumoral glucose transport
ers.

C-0429
Classification of enlarged lymph nodes by contrast enhanced power
Doppler ultrasound
C.U. Bergmann-Koester, M. Wiesmann, M. Tronnier, H.D. Weiss,
B.M. Stoeckelhuber; LUbeck/DE

Purpose: Reliability of contrast enhanced power Doppler ultrasound in evalua
tion of enlarged lymph nodes
Methods and Materials: Ultrasound was performed in 60 patients with enlarged
superficial lymph nodes. We used B-mode, power-mode and contrast enhanced
power mode to asses dimension, shape, margins. echogenicity, and hilum with
the hilar vessels. The lymph nodes were categorized in the following subgroups:
sclerotic, chronic inflamatory, acute inflamatory/infectious, metastatic, and lym
phomatous.
Results: In 58 patients, differentiation benign (41)/ malignant (17) was confirmed
by histology or follow-up. Intact hilar vessels and branching indicated benign lym
phadenitis, distorsion of the hilar region correlated with malignancy in all cases.
36 benign lymph nodes could be categorized in the different subgroups depend
ing on the degree of contrast enhancement of hilar vessels (slight, moderate,
strong). Metastatic lymph nodes showed destruction of the hilum with vessels
running peripherally along the capsule.
Conclusion: Contrast enhanced power Doppler ultrasound is a reliable, non
invasive cost-effective method to differentiate and categorize benign and malig
nant enlarged lymph nodes by the hilar vascularisation pattern. In addition, it
helps to reduce the number of surgical procedures.

C-0430
Acute abdominal disease: Contrast-specific ultrasound imaging
A. Nunziata', O. Catalano", R. Lobianco", A. Siani"; 'Naples/IT, 2pozzuoli/IT

Purpose: To illustrate our experience in the evaluation of acute, traumatic and
non-traumatic abdominal urgencies by using a harmonic ultrasound technique
(contrast tuned imaging-CnTI).
Materials and Methods: Fifty-four patients with CT-proven abnormalities under
went first conventional US and then continuous mode, low pressure technique
CnTI (Esaote Biomedica, Italy). A 2.4- or 4.8-mL volume of SonoVue (Bracco)
was injected IV. All studies were compared for: sensitivity; specificity; abnormal
ity-to-parenchyma (or to normal surroundings) contrast (grade from 0, absent, to
3, high); presence of any further information on CnTI images (graded from 0, not
relevant, to 3, highly relevant).
Results: Sensitivity of unenhanced US and CnTI was respectively 85 and 93%.
Specificity was respectively 87 and 91%. CnTI showed a higher contrast resolu
tion (grade 1 in 10 cases, grade 2 in 22, grade 3 in 18) in comparison with basal
US (grade 1 in 17 cases, grade 2 in 20, grade 3 in 9). CnTI offered further data in
18 cases (grade 1 in 8, grade 2 in 5, grade 3 in 5).
Conclusion: In our experience SonoVue-enhanced CnTI seems to be an inter
esting technique in the evaiuation of acute abdomen. A selective use, in cases
still unclear after conventional US, may be hypothesized.

C-0431
Abdominal angiogram using new digital subtraction angiography system
with a large-area flat panel detector: Comparison of iodine contrast medium
concentrations
S. Tanaka" K. Nakamura" T. Okamura" K. Okusako", M. Harnuro',
N. Nishida', T. Matsuoka', Y. Inoue', S. lkeda"; 'OsakalJP, 2ChibalJP

Purpose: To compare the image of digital subtraction angiogram (DSA) obtained
with a flat panel detector (FPD) using two different contrast medium concentra
tions.
Materials and Methods: We developed a new DSA system using a large-area
FPD in conjunction with Hitachi Medical Corporation. Its detector is a large-area
(40 x 30 em) FPD (PaxScan 4030A, Varian Medical Systems) and radiographic
image matrix size is 2048 x 1536 and pixel size is 19411m. We obtained digital
subtraction images in real time and printed 5 pairs of digital subtraction celiac

arteriograms from 5 patients, which were obtained with two different contrast
medium concentrations, 350 mg iodine per milliliter (l/mL) and 230 mg l/mL, both
injected at 6 ml per second for 3 seconds (total volume 18 mL). Seven radiolo
gists, using a five-point scale, independently evaluated these pairs with respect
to image quality, such as graininess and resolution, and visibility of splenic ar
tery, common hepatic artery, third branch of hepatic artery, pancreatic arcade
branch, and gastric branch. Results were assessed for significance using Wil
coxon's signed-rank test.
Results: A statistically significant preference for 350 mg l/mL contrast medium
over 230 mg l/mL contrast medium was observed only for graininess (P < 0.05).
Resolution and visibility with 350 mg l/mL were slightly superior to 230 mg l/mL
contrast medium on angiogram but had no significance.
Conclusion: Our DSA system with FPD could provide good images even with
dilute contrast medium. Our study suggests the possibility for contrast medium
reduction.
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C-0432 ~
Non-gynecologic diseases simulating gynecologic neoplasms: Radiologic
pathologic correlation
K. Matsuzaki, T. Okada, M. Takeuchi, S. Takao, S. Yoshida, H. Nishitani;
Tokushima/JP

Purpose: Although the majority of female pelvic masses arise from internal gen
ital organs, diseases of other organic origin may mimic gynecologic neoplasms.
In this exhibit we describe the diagnostic clues of such lesions.
Methods and Materials: Surgically proven non-gynecologic pathologies in the
female pelvis mimicking gynecologic neoplasms on imaging were evaluated ret
rospectively. Gastrointestinal, mesenteric, urachal, extraperitoneal and iatrogen
ic lesions were evaluated with pathologic correlation.
Results: Detecting normal ovaries was the most important finding to diagnose
extraovarian lesions, but was not always possible in postmenopausal women. In
gastrointestinal lesions, appendiceal mucoceles may often mimic ovarian cystic
tumors. The demonstration of tubal structure continuing to the cecum suggested
its appendiceal origin, but lesions with movable cecum may be misdiagnosed
and occult appendiceal malignancy with pseudomyxoma peritonei may mimic
ovarian carcinomatous peritonitis. Gastrointestinal stromal tumors and diverticu
lar abscess were observed as solid and cystic masses mimicking ovarian tumors
and the demonstrations of continuity to intestinal tracts, existence of air, or mobil
ity with originating intestine were useful diagnostic clues. Urachal lesions mim
icking ovarian masses were diagnosed by the demonstration of urachal remnant
continuing to the navel. The findings such as centripetal displacement of ureter,
iliac vessels, rectum and iliopsoas muscles, continuity to neural foramen (neuro
genic lesions) and location posterior to adjacent thickened peritneum were some
of the diagnostic features of the extraperitoneallesions.
Conclusion: To recognize the characteristic imaging findings of non-gynecolog
ic diseases simulating gynecologic neoplasms is important to make accurate
preoperative diagnosis which facilitates surgical procedure.

C-0433
Transvaginal ultrasound and hysterosonography in the assessment of
postmenopausal patients on long term tamoxifen treatment
E. Santacroce'. F. Prefumo', N. Gandolfo", L. Doqliotti", G. Serafini",
L.E. Derchi'; 'Genoa/IT, 2Pietra Ligure/IT

Purpose: To assess the value of transvaginal ultrasound (TVUS) and hyster
osonography (HS) in the evaluation of postmenopausal patients with breast can
cer on long term treatment with tamoxifen.
Material and Methods: We prospectively examined 97 patients (mean age 59
years) with stage 1-2 breast cancer treated with tamoxifen for 12-28 months. In
all cases TVUS was performed, and 84 patients also had HS. To perform HS, the
uterine cavity was distended with sterile saline after transcervical catheter place
ment.ln the 30 days after the procedure, 61 patients had hysteroscopic examina
tion. The combined hysteroscopic-histopathologic diagnosis was considered as
the gold standard for comparison.
Results: The hysteroscopic-histopathologic diagnosis was one of endometrial
atrophy in 35 cases, endometrial polyp in 16 cases and endometrial hyperplasia
in 10 cases. The sensitivity of HS was very high for endometrial polyps (15/16).
Using an endometrial thickness cut-off value of " 5 mm, the sensitivity and spe
cificity of TVUS for endometrial atrophy/hyperplasia were 98% and 92%, respec
tively.
Conclusions: TVUS and HS are reliable methods for monitoring patients on long
term treatment with tamoxifen. These methods allow apropriate selection of cases
in which hysteroscopy is necessary. Further examination with HS is of particular
relevance in all cases where an endometrial polyp is suspected.

C-0434
Clitoral artery blood flow in postmenopausal women: Preliminary report on
effect of hormone replacement therapy
B. Yagci, E. Alatas, K. Bahar; DenizlilTR

Purpose: To measure clitoral artery blood flow and determine whether hormone
replacement therapy has a significant effect in clitoral artery blood flow in post
menopausal women.
Materials and Methods: Doppler sonography of clitoral arteries was performed
in 25 postmenopausal women aged 50.0 ± 4.2 years who had been using hor-

mone replacement therapy for two years and clitoral artery peak systolic velocity
was measured. Thirty-five postmenopausal women aged 51.3 ± 4.5 years who
had not used hormone replacement therapy served as a control group.
Results: Clitoral artery circulation was easily detectable by color Doppler sonog
raphy. Clitoral artery peak systolic velocities were significantly higher in post
menopausal women taking hormone replacement therapy compared with the
control group (11.8 ± 5.2 cm/sn versus 15.0 ± 5.4 cm/sn, p= 0.025).
Conclusion: Clitoral blood flow evaluation may be proposed as a potential tool to
assess the impact of hormone replacement therapy on genital tissues and to
investigate female sexual response disorders in postmenopausal women.

C-0435
The deceptive appearance of the endometrium on transvaginal ultrasound
versus hysterosonography
A. Khan, D. Marlow, V. Agarwal, E. Kuligowska; Boston, MAlUS

Transvaginal ultrasound is routinely performed for screening and triaging pre and
postmenopausal women who present with abnormal bleeding in order to evalu
ate the endometrium. Hysterosonography is often used as an adjunct to improve
the diagnostic accuracy in the detection of endometrial abnormalities associated
with abnormal vaginal bleeding. At Boston University Medical Center, a prospec
tive comparison of transvaginal ultrasound and concurrent saline hysterosonog
raphy was conducted during the period 6/1/00 to 7/31/02. In this study of 108
patients, discordant findings between the endometrial appearance on transvagi
nal ultrasound and hysterosonography were noted. Through short movie files, we
will illustrate several cases demonstrating deceptively normal appearing en
dometrium on transvaginal ultrasound and a variety of abnormalities on corre
sponding hysterosonogram. Similarly, we will demonstrate cases of abnormal
appearing endometrium on transvaginal ultrasound with corresponding normal
appearance of endometrium on hysterosonogram.

C-0436
The effect of oral sildenafil citrate on uterine and clitoral arterial blood flow
in postmenopausal women
B. Yagci, E. Alatas, K. Bahar; DenizlilTR

Purpose: To determine the effects of sildenafil on the uterine circulation and
clitoral artery blood flow in postmenopausal women.
Materials and Methods: The study population consisted of 25 voluntary post
menopausal women aged 50.2 ± 3.6 years. Color Doppler sonography was per
formed with 2.0-5.0-MHz convex probe to measure the resistance index of the
uterine arteries and with 6.0-9.0-MHz linear probe to measure peak systolic ve
locity of clitoral arteries. One hour after administration of single oral dose of 50 mg
sildenafil citrate (Viagra), the Doppler sonographic examination was repeated.
Results: After sildenafil administration, the mean uterine artery resistance index
was significantly lower (0.80 ± 0.07 versus 0.73 ± 0.08, P < 0.001) and the mean
peak systolic velocity of clitoral artery was significantly higher in comparison with
baseline values (12.9 ± 5.8 cm/s versus 17.9:t 8.6 cm/sn, p -c 0.001).
Conclusion: The decreased impedance of the uterine artery and the increased
flow velocity in the clitoral artery seems to be due to a vasodilator effect of sildenafil
on female genital tissues. Further studies are needed to determine efficacy of
sildenafil for treatment of female sexual dysfunction complaints.

C-0437
MRI in brachytherapy in cervical cancer: Spectrum of normal and abnormal
findings
p. Petrow, D. Zeitoun, C. Haie-Meder, R. Decrevoisier, R.C. Sigal; Villejuif/FR

Purpose: To illustrate the imaging features of pelvic MRI in brachytherapy for
cervical cancer.
Materials and Methods: All patients with a histological diagnosis of cervical
carcinoma in our institution between 1999 and 2002 were identified from the hos
pital database. Imaging findings in MRI were retrospectively reviewed.
Results: This exhibit highlights the imaging features of MRI in brachytherapy in
the treatment of cervical cancer. It revisits the normal radioanatomy of intra vag
inal applicator, positioning of both intra vaginal and intra uterine probes and re
views treatment algorythms and options in the treatment of invasive cervical
cancer.
It illustrates in particular the detection of aberrant pathway of the uterine probes
as well as the different types of perforation or malpositioning of the probes, thus
giving the radiation therapist the necessary information to avoid inadequate local
irradiation.
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Conclusion: MRI in brachytherapy is an interesting tool for both radiologists and
radiation therapists to adapt or monitor the endocavitary treatment.

C-0438
Dynamic MRI and transperineal ultrasound in the evaluation of pelvic floor
descent in woman
L. Bertini, A. Bernardo Ciddio, R. Parasceni , G. Palleschi , L. Ballesio,
L. Manganaro; Rome/IT

Purpose: To compareMRI imaging with dynam ic transperineal US in the study
of urinary incontinence.
Material and Methods: 12 patients (age range 48-65 years) with different grades
of urinary incontinence, underwent pelvic MRI exam and dynamic transperineal
US. All patients before MRI were evaluated by an urological stall undergoing
clinical and urodynamic exam. We used a 1,5T Siemens acquiring T2 HASTE 90
sagittal and axial sequences. All sequences were acquired in rest, straining and
during Valsalva's manoeuvre. Furthermore we acquired coronal sequences for
the evaluation of levator ani muscle trophysm .The US exam was performed fol
lowing a protocol of sagittal and transverse transperineal imaging using a 3,5-5
MhZ convex probe (ESAOTE AU5).
Results: In all cases were obtained a good correlation between clinical , urody
namic , MRI and US examination .The MRI permitted a better study of cystocele
allow ing to identify prolapse of other pelv ic organs (rectum , bowel , vagina, uter
us).A good evaluation of levator ani muscle was obtained.The dynamic US exam
is better in the evaluation of urethral hypermobility.
Conclusion: Pelvic dynamic MRI is a quick , not invasive examination that per
mits a good evaluation of pelvic organs prolapse and their relationship.Transper 
ineal US is a non invasive way to assess dynamically the interaction of the pelvic
viscera, and it is very useful in the evaluation of urethral hypermobility so that in
this case it becomes the study of choice .

C-0439
MRI findings of Interstitial pregnancy with and without Methotrexate (MTX)
treatment
S. Tanaka ' , N. Nishida " Y. Sakai " M. Hamuro' , K. Nakayama ' , T. Karnlnou ",
K. Nakamura' ,Y. Inoue' ; 'OsakalJP,2Tottori/JP

Purpose: To describe the MRI findings of interstitial pregnancy, a rare form of
ectopic pregnancy, only a few cases of which have been reported .
Materials and Methods: Five cases of interstit ial pregnancy were studied. Three
were pathologically confirmed at surgery and 2 were treated with MTX.
Results: All lesions were 3 to 4.5 em in diameter at the uterine conus, and had
mixed linear to rod-like high and low signal intensities on T2Wls and high signal
intensity, suggestive of hemorrhage, on T1Wis. Two had gestation sacs, which
were confirmed at surgery. In 4 patients, flow voids were seen and on dynamic
study, 2 of 2 revealed arborescent enhancement in the early phase, which seemed
consistent with hypervascular villous tissue . Follow-up MRI after MTX treatment
revealed decreased size, and signal intensity changes were higher on T1Wls
and lower on T2Wls. This is supposedly similar to changes in hematoma over
time . T2Wls, in which evaluation of zonal anatomy is easy, provided sign ificant
information for determining a therapeutic strategy with surgical or conservative
treatment.
Conclusions: Interstitial pregnancy is a rare form of ectopic pregnancy located
at the uterine conus. MRI showed its size and locat ion clearly , and the findings of
signal intensity, flow void and early enhancement were consistent with hypervas
cular and hemorrhagic villous tissue. After MTX treatment, signal intensity was
similar to hematoma, and a decrease in size was also seen. MRI was useful for
demonstrating the characteristics of interstitial pregnancy and its course after
MTX treatment.

C-0440
3D transvaginal sonography for preoperative assessment of uterine fibroids
V. Gazhonova,Y. Sokolskaya , A. Zubarev, T. Kurganskaya; Moscow/RU

Purpose: To determine whether 3D TVS provide additional diagnostic informa
tion over 2D TVS in preoperative assessment of uterine fibroids.
Methods and Materials: 38 females with uterine fibroids (32 ± 7 years old) un
derwent US examination before laparoscopic and conservative myomectomy. All
patients were initially examined with 2D TVS and then 3D TVS data was acquired
using manually rocked scanning, encompassing the wholefibroid uterus. Multi
planar reconstruction was performed and frontal images were studied. Power
Doppler was used for detection of the vascularity of the lesions and 3D power
Doppler reconstructions were performed. Locat ion of uterine fibroids, number,

structure and the size were evaluated . US results were compared with hysteros
copy, laparoscopy and final histopathology.
Results: 16 women with submucosal fibroids , 10 with subserosal fibro ids and 12
with subserosal and intest itial fibro ids were operated on: 22 had laparoscoplc
myomectomy and 16 had conservative myomectomy. Both methods (3D and 2D)
were accurate in detection of the number and the size of uterine fibroids . 3D TVS
provided beller information about the submucosal fibroids in relat ion to the uter
ine wall and cavity. 3D TVS results correlated with laparoscopy and hysteroscopy
in 100% of cases compared to 79% of 2D TVS data.
Conclusion: 3D TVS can be a useful complement in preoperat ive assessment of
uter ine fibroids to 2D TVS and provide additional diagnostic information which
can influence on treatment management.

C-0441
MR imaging of ovarian hemorrhage
M. Ni§binQ' , K. Hayakawa', H. Ueda' , K. Miyake', T. Sag02

, M. Noquchi ";
'Kyoto/Jp,2Fukui/JP

Purpose: To review MR appearances of ovarian hemorrhage, and to describe its
characteristic imaging findings that help prompt diagnosis in clinical settings.
Materials and Method: Study population consists of 11 women (age range , 20
44, mean, 26 years), who underwent pelvic MR examinations with clinica l susp i
cion of ovarian hemorrhage. Diagnosis was confirmed either by surgery or by
clin ical course. We retrospectively reviewed the MR findings regarding the pros
ence, the size and the signal intensities, locali zation , and wall enhancement of
adnexa l mass , and the amount and signal intensities of ascites.
Result: Adnexal masses were detected in all cases . In 8 cases , adnexal mass
exhibited intermediate signal intensity on T1WI, and intermediate to low signal
intensity on T2WI. In another case , adnexal mass exhibited marked hyperintensi
ty on T1WI and marked hypointensity on T2WI. In the other 2 cases , cystic mass
with low signal intensity on T1WI and high signal intensity on T2WI was noted .
In 9 cases , ovarian foll icles with ovarian interstitium were identified adjacent to
the mass, confirming that the mass was located in the ovary.
Ascites was present in all cases , massive in 9 and moderate in 2.Ascites showed
intermediate signal on T1WI and intermediate to low signal on T2WI.
Conclusion: In ovarian hemorrhage, hemorrhagic ascites and adnexal mass was
visualized on MR imaging with specific signal intensity, which can be diagnostic.

C-0442
Tuboovarlan abscess: CT findings and pathologic correlations
Y. Kim ', W. Jeong 2, B. Koh2, O. Ch02 , C. Park'; 'Kuri/KR, 2Seoul/KR

Purpose: To illustrate common abnormalities of the tuboovarian abscess shown
on CT scans with pathologic correlation.
Materials and Methods: A review of histopathology revealed 18 cases of tu
boovarian abscess. The CT observations included mass, associated satellite le
sion, displacement of round ligament, thickening of uterosacral ligament, loss of
fat plane with adjacent organs and peritoneal infiltration.
Results: The common abnormalities are a low attenuation mass (n=12), tubular
or cystic satellite lesion (n=12), anterior displaced ipsilateral round ligament (n=11),
thickening of ipsilateral uterosacral ligament (n=7) , loss of fat plane with adjacent
organs (such as rectosigmoid colon, ureter, and uterus) (n=15), and peritoneal
infiltration (n= 12). Low attenuation masses correlated pathologically with an ab
scess in the ovary or salpinx . Satellite lesions were revealed to be salpingeal
lesions , such as pyosalpinx or hydrosalpinx.
Conclusion: We should consider the possibility of a tuboovarian abscess , if a
low density lesion in the adnexa is associated with the satellite lesions.

C-0443
US, CT and MR in diagnosis of acute pelvic pain caused by gynecological
pathology
F. Todua, L. Jvarsheishvili , K. Lashkhi; Tbilisi/GE

Purpose: To estimate the diagnostic value of US, CT and MR in the evaluation of
patients with acute pelvic pain , to correlate the findings and demonstrate the
complementary roles of these modalities.
Materials and Methods: 136 patients with acute pelvic pain were examined .
These included cases of ectopic pregnancy (EP-13,2%), ovarian torsion (OT
3,6%), hemorrhage (OH-7,5 %) and rupture (OR-7,3%), ovarian hyperstimylation
syndrome (OHS-6,2%), endometriosis (21,3%), uterine fibroid (UT) with degen
eration or torsion (15,6%) and pelvic inflammatory disease (PID-25,5%).
Results: The imaging findings of OHS obtained by US,CT and MR are similar.
Adenomyosis has been well described by US and MR. The characteristic chang-
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es on MRI make this method more specific than US. US is the primary diagnostic
method of UfoContrast-enhanced CT allows visualisation of the secondary chang
es of fibroids better, MR can differentiate subserosal nodes from adnexal mass
es. US and MR are useful to distinguish submucosal fibroids from endometrial
disease. In PID CT is helpful in determining the extent and complications of the
disease. Doppler US features correlate with the grade and duration of OT. OH
and OR were accurately diagnosed by MR. CT and MR are helpful in excluding
other intraabdominal diseases that can lead to hemoperitoneum . Correlation of
US images with hCG levels can help in diagnosis and managment of patients
with EP.
Conclusion: US is the method of choice in the radiologic evaluation of patients
with acute pelvic pain. CT and MR may be perform ed if US findings are doubtful ,
and furthur characterization is required.

C-0444
MR findings of ovarian tumors simulating uterine myogenic tumors
Y.QJsM:lQ!Q,Y.O. Tanaka, H. Tsunoda, H. Yoshikawa,Y. Itai; TsukubalJP

Purpose: Differentiating ovarian tumors from uterine fibroids on MRI is some
times diff icult because uterine fibroids can cause many types of degeneration.
The purpose of this study is to clarify the cause of misdiagnosis by MR with
pathological correlation.
Materials and Methods: MR findings of pathologically proven nine cases with
malignant ovarian tumors were retrospectively analyzed . (Six were clear cell car
cinoma, others were granulose cell tumor, small cell carcinoma and poorly differ
entiated adenocarcinoma.) We studied MR findings which are indicative of uterine
fibroids, such as low signal intensity, beak sign, co-ex isting uterine fibroids and
bridging vascular sign in each case . Pathological findings correlated to each MR
finding were also examined.
Results: The misdiagnoses on MR were due to rich fibrous stroma (nine cases),
hypervascularity (nine cases ) and direct invasion to the uterus (five cases ) on
pathological correlation.
Conclusion : Hypervascular ovarian tumors with rich fibrous stroma can mimic
uterin e fibro ids on MR espec ially when they invade to the uterus directly. Radiol 
ogists have to consider the possib ility of ovarian tumors when we encounter a
large hypointense tumors adjacent to the uterus.

C-0445
withdrawn by author

C-0446
Female genital tract malformations explained on the basis of the
embryology of the vagina
J. Galant Herrero ', P.Aclen', F. Ouereda', M. Navarro ', M. Camero', L. Marti
Bonmati' ; 'Alicantel ES, 2ValenciaiES

Purpose: To illustrate how the embryology of the vagin a can explain the malfor
mations related to the vagina and organs derived from the same urogenital ridge.
Methods and Material: 25 cases of unilateral renal agenesis and ipsilateral blind
vagina or agenes is of the organs related to the urogenital ridge imaged prior to
surgery with uterosalpingography and in many cases with MRI.
Theory of vaginal embriogenesis: The MOllerian tubercle forms a cellular con
densation between the inferior part of the fused paramesonephric ducts and the
urogenital sinus. Sinuvaginal bulbs develop from the dorsal wall of the urogenital
sinus and later envelop the Mullerian tubercle all of wich constitute the vagina l
plate. Later a cavity forms that opens to the urogenital sinus. The sinuvaginal
ducts are in fact the caudal segments of the mesonephric ducts. The absense or
distal agenes is of a mesonephric duct would result in an absence of its opening
to the sinus (the origin of the blind vagina) and in an absence of the ureteral bud
on that side.Thus , the definitive kidney in the mesonephros would fail to develop
(ipsilateral renal agenes is).
Results: All of the cases presented could be explained on the basis of the em
bryolog ic theory.
Conclusions: The radiolog ist should know and understand the vaginal embryo
genesis to reach a proper diagnos is of gyneco logic malformations.

C-0447
Hydrosonography: An US examination improvement method in ovarian
cancer's intestinal recurrence/metastasis detection?
M. Q]gr, R. Badea , D. Pelau, C. Ganea, O. Anton ; Cluj-Napoca/RO

Purpose: The evaluation of hydrosonography's importance in detecting intest i
nal recurrences/metastasis in patients with treated ovarian cancer (OC). Show
ing the improvement of endovaginal US by rectal water insertion and establishing
hydrosonography's position in these patient s' follow-up.
Materials and Melhods: A 3 years follow-up on 17 pal ients with surgically and
chemotreated OC and high levels of CA-125 marker, in which clinical features
and/or US examination suggested a intestinal recurrence /metastasis. Endovag i
nal US was improved by hydrosonography (17/17). Patients ' evaluation included :
clinical features, CA-125 levels,abdominal and endovaginal US, CT (17/17), colon
oscopy (7/17), barium enema (5/17), surgery (9/17).
Results: Hydrosonography detected local recurrences involving the intestinal
submucosa (12) and large bowel metastasis (3). Intestinal involvement was clin
ically (8) and US (abdominal-6, endovaginal-7) suspected. The diagnosis was
established by hydrosonography and confirmed by CT (5), other digestive im
aging methods (6) and surgery (9).
Conclusions: 1. Comparing to simple endovaginal US, hydrosonography per
mits a better evaluation of the intest inal wall and lumen and shows bowel's rela
tions with adjacent structures. 2. Although it can't replace CT or endoscopy. this
examination shows more details on intestinal wall neoplasic involvement and there
fore could be included in the follow-up of lreated OC patients in which a intestinal
recurren ce is suspected. 3. It is a reliable, accessible and relative ly low-cost
method.

C-0448
Female pelvic organ prolapse: Baseline and post-operative evaluation us ing
dynamicMRI
A.~' , L. Zugaro ' , A. Mancinolli' , C. Vicentini ' , E. Di Cesare ' ,
C. Masciocch i' ; ' Teramo/IJ;2L'AquifailT

Purpose: We have invesligated the poss ible use of dynamic MR imaging in the
baseline and post-operative evaluation of female urinary incont inence and geni
tal prolapse .
Material and Methods: From Jan. 2001 to Sept 2002 , 32 female patients with a
diagnosis of genuine stress urinary Incontinence associated with various degrees
of genital prolapse were investigated using dynamic MR imaging. The examina
tions were performed using a Philips lntera system operating at 1.5T. Patients
were placed in a dorsal position with the legs slightly flexed and abducted .Two
hundred and fifty ml of Gd-DTPA water solution (0.3%) were instilled in the blad
der.Twenty ml of Gadolinium water-gel solution (0.3%) were injected in the vagina
and 50 ml in the rectum. Dynamic images were obtained in resting conditions
and during Valsalva manoeuvre using T1 FFE sequences (FOV 250-300 mm,
thickness 3 mm) in the sagillal plane.
Results: Dynamic imaging provided in all cases good demonstrati on of genital
prolapse during Valsalva manoeuvre ; a good correlation, in the baselin e and af
ter surgical treatment, between clinica l diagnosis of genital prolapse type and
degree obta ined at physical examination versus MRI was found.
Conclusion: In our opinion quantification of genital prolapse using dynam ic MRI
may be of value in surgical planning and post-surgical follow-up.

C-0449
Relevance of uterine anomalies in fertility: A review of 450 HSG
A. Sias, V. Alvino, S. Marini, M. Moi, M. Tocco, G. Mallarini ; CagliarillT

Purpose: To correlate and evaluate the relevance of uterine anomalies (as seen
in HSG) to the possibility to obtain a pregnancy.
Materials and Methods: We have blindly reviewed 450 HSG perfomed in our
insitution between 2000 and 2002.We have found 35 cases of uterine contorrna 
l ions considered to be not abnormal, all with tubal patency.
These anomalies were mainly uterus of pre-puberal size (15 cases) and pres
ence of ulerine saddle (10 cases) anld they were all mentioned in lhe report
issued at the time of the examinat ion.We have contacted all patients asking them
if they had a pregnacy , either assist ed or natural.
Results: 16 patients with uterine anomalie s did not obtain a pregnancy.We dis
play the range of the anomalies seen in our large series.
Conclusion: Uterine anomalies considered to be normal may playa role in infer
tility, despite tubal patency, and particular attention is required in these patients
when entering a fertility program.
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C-0450
Invasive cervical cancer: Magnetic resonance imaging findings and staging
criteria
B. Ubeda, A. Roma, J. Ares, R. Rotger, R. Ramos, C. Traid, A. Palacio;
BarcelonaiES

Objective: To evaluate the role of Magnetic Resonance Imaging (MRI) in the
diagnosis and staging of invasive cervical carcinoma, describing the MRI fea
tures and staging criteria.
Materials and Methods: Patients diagnosed of invasive cervical carcinoma at
our institution between January 1997 and December 2001 were retrospectively
identified, reviewing the MR studies performed. MR images were acquired on a 1
T system, with a phased array coil and subcutaneous administration of 1 mg of
glucagon for reduction of bowel peristalsis.
Results: 55 patients were diagnosed with invasive cervical cancer during that
period. Classification at the time of diagnosis was: stage la 1 12 patients (21.8%);
stage la2 1 patient (1.8%); stage Ib 23 patients (41.8%); stage lIa 5 patients
(9.1%); stage lib 10 patients (18.2%); stage lila 2 patients (3.6%) and stage IVa
2 patients (3.6%).
Conclusion: MRI has a limited role at stage la. It is a useful technique to deter
mine if a tumor is confined to the cervix (stage Ib), with accurate measurement of
tumor size. Direct multiplanar MR imaging allows better visualisation of vaginal
extension (upper two thirds, stage lIa; lower third, stage lila). Parametrial involve
ment (stage lib) is an important feature because at most institutions these tu
mors are not surgically treated. High tissue contrast is highly useful in determining
pelvic wall (stage Illb) or adjacent organs (stage IVa) invasion. MRI is a precise
technique to stage noninvasivelly cervical cancer, better than clinical staging, US
or CT.

Genitourinary

Kidney

C-0451 ~

CT findings of ureteral metastasis causing hydronephrosis
S.-v. Yoo, S.-H. Kim, M.-H. Moon, H.-C. Kim, B.-K. Park; Seoul/KR

Purpose: To evaluate CT features of metastatic ureteral tumors causing hydrone
phrosis
Materials and Methods: CT findings in 60 patients with ureteral metastases
were evaluated retrospectively. There were 20 cases of bilateral ureteral involve
ment. Primary tumors metastatic to the ureter were advanced gastric cancer
(n=51), breast cancer (n=1), pancreas cancer (n=3), common bile duct cancer
(n=1), hepatocellular cancer [ne l }, GB cancer (n=1), and cholangiocarcinoma
(n=2). We analysed CT findings with regard to the site of ureteral obstruction,
configuratioin of obstructed sites of ureter, presence or absence of periureteral
soft tissue density, and status in other organs.
Results: Among 80 ureters involved, ureteral wall thickening was noted in 51,
periureteral soft tissue density in 44. Small nodular enhancing lesions less than
1 em, within the retroperitoneal space around the involved ureters were noted in
18 patients, and nine of them were multiple lesions.
Conclusion: Among various primary tumors, gastric cancer was the most com
mon cause of ureteral metastasis. The common CT findings of ureteral metastas
es were thickening of ureteral wall, periureteral soft tissue density, and small
periureteral enhancing nodular lesions. The constellation of these CT findings
may be helpful in making the diagnosis of ureteral metastasis.

C-0452
Obstructive uropathy assessed by functional and anatomical breath-hold
MR-urography
V.K. Katsaros', M. Buechert', P. Spathi', C. Mourtopoulos', M. Mitropoulou',
A. Nikolaou', C. Drossos'; 'Athens/GR, 9Freiburg/DE

Purpose: To compare functional and anatomical breath-hold MR-Urography (MRU)
in patients with obstructive uropathy.
Patients and Method: 193 patients with obstructive uropathy underwent MRU in
a 1.5 T MR unit. Breath-hold turbo-SE (RARE) T2 -W projection images, HASTE
slices and 3D-spoiled GRE (FLASH) T1 -W sequence in various planes pre-and
post-contrast were obtained. MIP reconstruction followed.
Results: Sensitivity of RARE and HASTE MRU in determination of the level of
obstruction was 99% as compared to 63% in conventional l.v. urography. In 18
patients additional retrograde cystoureterography showed a sensitivity of 85%.
Specificity of the combination of RARE and HASTE sequences, as well as i.v,
urography was 100%. In combination with axial MRI scan, T2-W MRU yielded a
more precise localisation of the obstruction and the underlying cause (99%) as
compared to i.v. urography (63%) and ultrasound (58%). Compared to T2-W MRU,
gadolinium-enhanced 3D FLASH T1-W excretory MRU revealed a superior diag
nostic accuracy in non-dilated collecting systems. Breath-hold T1- and T2-W MRU
turned out to be equivalent in the assessment of obstructed but normal function
ing urinary tract. Non-functioning dilated collecting systems and multicystic kid
neys were best visualised with use of the combination of RARE and HASTE
(T2-W)MRU.
Conclusion: Functional and anatomical breath-hold MRU sequences are com
plementary MR imaging modalities providing detailed information in patients with
obstructive uropathy of any origin and could probably replace conventional l.v,
urography.

C-0453 ~
Diffusion-weighted MR imaging in the evaluation of renal lesions:
Preliminary results
M.A. Cova', F. stacut', E. Squillaci', M. Ukmar', R. Pozzi-Mucelli'; 'Trieste/IT,
2Rome/IT

Purpose: To evaluate the capability and the reliability of diffusion-weighted MR
imaging in the evaluation of normal kidney and of different renal lesions.
Methods and Materials: 39 patients (10 normal volunteers and 29 patients with
known renal lesions) underwent MRI of the kidneys by using a 1.5 T supercon
ductive magnet. Axial fat suppressed TSE T2- and coronal FFE T1-weighted im
ages were acquired in each patient. Diffusion-weighted (OW) images were
obtained in the axial plane during breath-hold (17 s) with a SE EPI single shot
sequence (TR=2883, TE=61, flip angle=900), with b value of 500 s/mm'. Sixteen
slices were produced with slice thickness of 7 mm and interslice gap of 1 mm.
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ADC (apparent diffusion coefficient) map was produced at each slice position .
The signal intensity was measured in a 1 cm ROI with in the normal renal paren
chyma , the detected lesions and the collecting system if dilated.
Results: ADC values in normal renal parenchyma ranged from 1.72±0.15 to
2.65±0.34. ADC values in simple cysts (n=13) and in non infected hydronephro
sis (n=6) were highe r(2.93±0.15 to 3.49±0 .47). Benign and malignant renal tu
mors (n=7) showed ADC values ranging between 1.28±0.11 and .1.83±0.20. In
cases of infected hydronephrosis (n=3) ADC values lower than in the non infect
ed cases were shown (0.81±0.18 to 1.07±0.07) .
Conclusion: Diffusion-weighted MR imaging of the kidney seems to be rel iable
in different iating between normal renal parenchyma and different renal diseases.
Clin ical experience with this method is still pre liminary and further studies are
required .

C-0454
MR patterns in the follow-up of renal lesions treated with laparoscoplc
cryoablation
G.~,A. Cestari, P. Mangili, G. Guazzoni, G. Balconi ; Milan/IT

Purpose: We evaluate the MR patterns in the follow-up of renal lesions treated
with laparoscopic cryoablation.
Materials and Methods: 32 patients with 41 renal masses underwent laparo
scop ic renal cryoablation. All patients underwent MR imag ing follow-up 24 hours
after surgery, and than at 1, 3, 6 and 12 months. MR examinations were per
formed with a 1.5T system using Gradient-Echo (GRE) T1w and Turbo-Spin-Echo
(TSE) T2w sequences, and contrast-enhanced (ce) FS-GRE T1w sequences.
Two radiologists retrospectively reviewed MR images for (a) signal intensity; (b)
size ; (c) vascularization; (d) per inephric changes after treatment.
Results: (a) T1w images showed 25 cryol esions iso intense (60%) and 16 heter
ogeneously isointense (40%) to renal parenchyma with hypo or hyperintense
foci. On T2w images all cryolesions were hypointense with iso or hyperintense
foci; (b) 24 hours after treatment all cryolesions were more than 1 em larger than
the original masses ; cryolesions decreased in size an average of 38% at 1 month ,
46% at 3,64% at 6 and 80% at 12 months aftercryoablation; (c) ce-FS-GRE T1w
images showed complete ischemia of cryolesions in 38/41 cases (92%). Three
patients (8%) showed strong peril esional enhancement at 1,3 and 6 months; (d)
6 cases (14%) showed a perinephric haematoma at 1,3 and 3 months.
Conclusion: In our study the more sign ificant MR patterns in the follow-up of
renal lesions treated with laparoscopic cryoablation were cryolesions decreasing
in size over time and complete ischemia of the cryolesions. In the first 6 months
perilesional haematomas and persistent perilesional enhancement can occur.

C-0455
Renal tumor's pseudocapsule. MRI appearance and diagnostic accuracy.
MRI·histopathological comparative study
V.J. Dombrovsky; Rostov-on-Don/RU

C-0456
Ultrasound and genetic correlations In autosomal dominant polycystic
kidney disease type 1 and type 2
K. Demetriou, C. Tziakouri, T. Christofides , C. Constantinou Deltas,
A. Pierides; NicosiaiCY

Purpose: To study the age-related diagnostic accuracy of ultrasound (US) in
relation to genetic DNA studies, in type 1 (ADPKD1) and 2 (ADPKD2) autosomal
dom inant polycystic kidney disease (ADPKD).
Materials and Methods: Established DNA genetic linkage and mutation analy
ses were used to diagnose ADPKD1 & 2 patients in: a) 121 live members at 50%
risk of the disease in 11 Cypri ot families with ADPKD1 and b) 230 live members
at 50% risk of the disease in three large Cypriot families with ADPKD2. A de
ta iled renal and hepatic US examination was used to make an US diagnosis of
polycystic kidney disease in different age groups (US diagnostic criteria, Ravine
eta/1994).
Results: The sensitivity and specificity of US was age dependant. US diagnosis
of ADPKD1 can be made reliably at age 20 and over while for ADPKD2 the crit
ical age is 30.The all age US sensitivity for ADPKD1 was 0.893 and the specifi
city 0.981. For ADPKD2 the overall sensit ivity was 0.809 and the specificity 0.875 .
Conclusion: DNA analysis is the most accurate method for diagnosing ADPKD1
& 2. This is part icularly true in young people under the age of 15, in whom US
studies were grossly inaccurate and are not recommended as a routine diagnos
tic procedure. US becomes 100% reliable in excluding ADPKD1 in family mem o
bers at 50% risk , over the age of 20 and in ADPKD2 families over the age of 30 .
Hepatic cysts developed more frequently and at a younger age in ADPKD1 corn
pared to ADPKD2.

C-0457
Measurement of renal perfusion with dynamic contrast-enhanced T2*·
weighted MR imaging
S. Hirohashi, T. Taoka , S. Kitano , H. Ohishi , K. Kichikawa, H. Shiiki ; Nara/JP

Purpose: To measure renal perfusion with dynamic contrast-enhanced T2'-weight
ed MR imaging and compare it between patients with normal renal function and
ditluse renal disease.
Subjects and Methods: The results of 13 patients (8 men and 5 women ; age
range, 17-79 years) who underwent contrast-enhanced single shot grad ient re
called echo planar sequences MR imag ing of the upper abdomen and perfusion
measurement were retrospectively reviewed. We divided them into normal and
diffuse renal disease groups. Imaging was started 5 sec after administration of
0.2 mmol/kg of gadopentetate dimeglumine at an injection rate of 5 ml/s ec, and
30 images were obtained every 2 sec for 60 sec. Bilateral renal and paraspinal
muscle perfusion per volume was then calculated by the deconvolution method,
and we divided the renal perfusion by the paraspinal perfusion to obtain the kid
ney-to-muscle perfusion ratio (KMR) . We compared KMR between the normal
and diffuse renal groups and evaluated the feasibility of this method.
Results: KMR in these patients ranged from 1.9 to 52 .B. and KMR of the normal
group was significantly higher than that of the ditluse renal disease group (mean ;
30.0 vs 12.0 for right kidney, 29.8 vs 13.2 for left kidney ). No accompanying symp
toms were manifest during this study, and no adverse etlect on renal funct ion
was observed alter this MR study.
Conclusion: Parenchymal perfusion of the kidneys can be measured by con 
trast -enhancedT2'-weighted MR imag ing and appears to be useful in evaluating
diffuse renal disease.

C-0458
Intraobserver and interobserver variability in resistive index measurements
in renal transplants
M. Mancini, S. Daniele, T. Raffio , R. Liuzz i, M. Sabat ini , B. Cianciaruso,
F. Carrillo, L. Ferrara, M. Salva tore ; Naples/IT

Purpose: Cortical perfusion depends on the integrity of small vessels and is
atlected in most early renal transplant dysfunctions such as acute rejection, acute
tubular necrosis or cyclosporine toxicity. The assessment of cort ical perfusion
and intrarenal resistance with Doppler imaging interlobar resistive index meas
urement is important to estabilish the diagnosis of perfusion abnormalities and
monitor the decline in renal function . The aim of this work was to evaluate in
traobserver and interobserver variability in measuring the resistive index (RI) in
renal transplants.
Methods and Materials: 29 consecutive patients (19 men, 10 women) mean
age of 42.8±12,4 years (range 22 - 65 years) were studied twice by each of two
trained sonographers (TR,SD) using a color Doppler ultrasound scanner to eval-
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uate intra and interobserver variability. Twelve of them had a normal allograft
funct ion (defined as stable serum creatin ine levels < 1,4 mg/dl), whilst the re
maining seventeen had decreased allograft function (serum creatinine 1,5
3,0 mg/dl). Results were given as mean of the 6 measurements. Intraobserver
variability was assessed by two-tailed Student's r-test and repeatability coeffi
cient ; the interobserver variability by reproducibility coefficient.
Results: Repeatability coefficient was 0,045 (TR) and 0,065 (SO). Both opera
tors were within repeatability limits adopted by British Standards Institution.The
analysis of the Student's I-test did not show any statistical difference between
the measurements (t = 0,15; P= 0,87 n.s.). Reproducibility coefficient was 0,0043.
Conclusion: These results suggests that color Doppler RI measurements of the
interlobar arter ies of renal allograft is repeatable and reproducible when per
formed by experienced operators.

C-0459
MRI accuracy in detection of the Wilms' tumor preoperative chemotherapy
efficiency
V.J. Dombroysky; Roslov-on-DonIRU

C-0460
Ultrasound measured renal length versus CT measured renal volume in
predicting single kidney glomerular filtration rate
E. 'l'lWlaia, J.W. Oxtoby, T.L. Hale, P.w. Jones , P.N. Harden , I.W. McCall; Stoke
on-Trent/UK

Purpose: In a condition such as renal artery stenosis where disease progresses
by sequential loss of nephrons , it is anticipated that there should be good corre
lation between renal size and function . The aim of this study is to determine if
ultrasound measured renal length and low dose spiral CT renal volume could be
used to predict single kidney glomerular filtrat ion rate (SKGFR) and whether CT
volume confers any additional benefit over ultrasound measured length.
Materials and Methods: 69 patients with suspected renal artery stenosis were
included in this study. Ultrasound measured renal length was carried out in all
patients and 25 of these also had renal parenchymal thickness and cross-sec
tional area measurements . CT renal volume was carried out in all patients. The
scanning parameters for CT renal volume were 120 kVp, 50 mAs, 3 mm collima
tion , pitch of 5 and index of 10 mm. Peripelvic fat, renal pelvis and renal cysts
were subtracted or excluded from the region of interest. SKGFR were assessed
from 51Cr-EDTA glomerular filtration rate and differential renal function assessed
from DMSA radioisotop e scan.
Results: Regression analysis was performed . CT renal volume was a better pre
dictor of SKGFR (r2=0.57) than length on its own (r2=0.48) .The combined varia
bles of renal length, parenchymal thickness and area were also a better predictor
of SKGFR (r2=0.53) than length on its own, but remained slightly inferior to CT
volume.
Conclusion: Low dose spiral CT renal volume could potentially be applicable as
a surrogate for SKGFR, which is a difficult parameter to measure directly.

C-0461
MR Imaging follow-up in cryoablation of renal lesion: Comparison of several
pulse sequences
G.~ L. Nava, P. Mangili , G. Guazzoni , G. Balconi; Milan/IT

Purpose: We compare several pulse sequences in MR imaging follow-up of re
nallesions treated with laparoscopic cryoablation.
Materials and Methods: 32 patients with 41 renal masses (3 angiomyolipomas,
3 oncocytomas, 35 renal cell carcinomas) underwent laparoscop ic renal cryoab
lation with coagulation necrosis of the lesions. All patients underwent MR im
aging follow-up 24 hours after surgery, and than at 1, 3, 6 and 12 months . All
examinations were performed with a 1.5T MR system (Intera Power, Philips) us
ing Gradient-Echo (GRE) Tl wand Turbo-Spin-Echo (TSE) T2w sequences , with
and without fat suppression (FS) and dynamic contrast-enhanced (ce) GRE Tlw
sequences, with and without FS and before and after digital subtraction . Two
radiologists retrospectively reviewed MR images for qualitative (1. lesion conspl
cuity; 2. lesion size; 3. lesion contrast enhancement; 4. perinephric collections)
and quantitative (lesion-to-renal contrast-to-noise) evaluation.
Results: After treatment renal cryoles ions size and conspicuity were better eval
uated with ce-FS GRE Tl w images ; neverthless TSE T2w images provided good
evaluation of lesion size and conspicuity at 1, 3, 6 and 12 months, due to evolving
fibros is and inflammatory reaction resolut ion. Cryoles ions contrast enhancement
was better evaluated with ce-FS T1w GRE images, in part icular using digital
subtraction. Fluid collections were better evaluated with FS T2w TSE images .
Conclusion: Effective imaging protocol in MR imaging follow-up of renal lesions
treated with laparoscopic cryoablation is obtained using TSE T2w images and
ce-FS GRE Tl w images. A better evaluation of complete ischemia of the cryole
sions is obtained with the subtraction procedure .

C-0462
MRI diagnostic value in the investigation of in vivo renal cell carcinoma's
histological structure
V.J. pombrovsky; Rostov-on-DonIRU

C-0463
Multiphasic and 3D helical CT angiography in the eveluation of renal cancer
vascular pattern
M. Kekelidze, N. Todua, G. Tsivtsivadze; TbilisilGE

Purpose: To determine the value of multiph asic and 3D-CT angiography in as
sessing renal vessel (arteries and veins) abnormalities and neovascula r pattern
in patients with renal cancer.
Materials and Methods: Multiphasic (three phase) Helical CT-angiography, 3D
image reconstructions using postprocessing algorithms - MPR, SSD, MIP, were
used in 78 patients with different types of renal tumor (renal cell carcinoma clear
cell type - 66, papillary RCC - 7, chromophobic RCC - 2, cystic RCC - 2, leyomy
osarcoma - 1). Age range 36-72 years, female -36, male - 42. Three phase en
hancement protocol (100 ml Ultravist, 3,5 ml/sec) was performed using following
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parameters: slice thickness - 2 mm., pitch - 1.5, RI - 2 mm. 9 patients underwent
nephron sparing surgery and 69 radical nephrectomy.
Results: Our exhibit presents CT angiography of various vessel abnormalities
involved in renal tumors: additional renal artery in a case of RCC (n =3), segmen
tal renal artery aneurysm inside a leyomyosarcoma (n=l), renal artery anurysm
(n=l), renal vein thrombosis (n=ll), inferior vena cava (IVC) thrombosis (n=6),
collateral vessels from thrombotic IVC (n=2), renal artery stenosis (n=2). Neo
vascularity of peripheral type was revealed in 36 cases of RCC patients, central
- 3 and entire in 27 cases. Our diagnosis were verified at surgery.
Conclusions: 3D-CT angiography is an accurate diagnostic method for precise
vascular evaluation of renal tumors, which gives valuable information prior to
nephron sparing surgery and avoids possible complications of radical nephrecto
my.

C-0464
Effects of extracorporeal shock wave lithotripsy on intrarenal resistive

index
H. Nazaroglu, F. Akay, Y. Bukte, H. Sahin, Z. Akkus, A. Bilici; DiyarbakirfTR

Purpose: This prospective study was performed to determine whether extracor
po real shock wave lithotripsy (ESWL), widely used in treating renal and ureteral
calculi, affects the kidney interlobar artery resistive index (RI).
Materials and Methods: Thirty patients with renal and 13 patients with ureteral
calculi underwent color Doppler examination before and Y2 hour and 3 hours after
ESWL. Seventeen renal and 9 ureteral calculus patients underwent Doppler exam
ination 2 weeks later. Measurements were made near the calculus (neighboring
region), at least 2 cm from the calculus (remote region), and in the contralateral
kidney for renal calculi, and in the ipsilateral and contralateral kidneys for ureteral
calculi.
Results: In renal calculus patients, RI was increased after ESWL at Y2 hour and
3 hours in neighboring and remote regions, more markedly in the former. In the
contralateral kidney, there was an increase only at 3 hours, which was less than
that in the ipsilateral kidney. RI at 2 weeks post-ESWL in the neighboring region
and the contralateral kidney did not differ from pre-ESWL values. ESWL per
formed for ureteral calculi caused no increase in RI in the ipsilateral kidney.
Conclusion: Renal calculus patients had a temporary increase in RI in the hours
following ESWL in both the ipsilateral and contralateral kidneys, which was high
est in the region neighboring the calculus, and lowest in the contralateral kidney.
Two weeks later, the RI in both areas had returned to pre-ESWL levels.

C-0465
Multirow CT imaging after isolated pancreas and combined kidney
pancreas transplantation (pictorial essay)
C. Cappelli, E. Neri, P. Vagli, S. Picchietti, U. Boggi, L. Salvatori, C. Bartolozzi;
Pisa/IT

Isolated pancreas or combined kidney-pancreas transplantation represents at
the present time the only therapeutic weapon for complete resolution of diabetes
mellitus type I.The isolated pancreas transplantation is reserved to patients with
preserved renal function but affected by systemic degenerative complications of
the primary disease.
Two main techniques are available and differ in the exocrine secretion drainage,
and venous anastomoses (Which allow the endocrine drainage). These include
the "systemic-bladder drainage" and the "enteric-portal drainage". In both tech
niques arterial inflow is guaranted by iliac system anastomoses and exocrine
secretion flows in donor's duodenum explanted en-block with pancreas.
In "systemic-bladder drainage", the pancreatic venous system is connected with
the iliac venous system, meanwhile the exocrine secretion drains through the
duodenum into the bladder.
"Enteric-portal drainage" includes venous anastomosis with the superior mesenter
ic vein and a duodenal-enteral anastomosis for the exocrine secretion.
The pictorial essay will describe the CT anatomy of isolated pancreas or com

bined kidney-pancreas transplantation.
In the transplanted patients variable complications can occur. These include: com
plications which regard the transplanted organ and those related to immunosup
pressive therapy. In the present experience we report cases with peripancreatic
fluid collections, thrombosis or stenosis of the arterial graft, aneurysm of the
common iliac artery and arterial graft, dehiscence of the duodenal-bladder anas
tomosis, pancreatic ischemia, deep venous thrombosis of right internal iliac vein,
lymphoma and pulmonary tuberculosis.

C-0466
withdrawn by author

C-0467
3D MR angiography and MR urography of renal transplant
E. Gorczyca-Wisniewska, M.1. Furmanek. J. Walecki, J. Gozdowska,
A. Rydzewski; Warsaw/PL

Purpose: To evaluate the morphology and function of transplant kidneys, using
3D contrast- MRangiography and urography.
Materials and Methods: 25 subjects, where ultrasonography indicated an ab
normality, were chosen; 20 patients with clinical diagnosis of rejection and ele
vated serum creatinine values were compared with a control group of 5 patients,
who had a normal transplant. MR-angiography and urography was performed at
1,5 T using fast gradient-echo sequences RF-FAST in a single breath hold. An
imaging protocol that included Gadolinium-enhanced MR angiography and urog
raphy with postprocesing MIP and MPR techniques was used. T, and T,-weight
ed MR images were also obtained to examine the renal parenchyma,
cortico-medullary contrast (CMC) itself and to evaluate for peritransplant fluid
collections.
Results: In our material 2 accessory graft arteries, 3 tortuous renal arteries and
6 arterial stenoses {the iliac artery (n=3),the renal allograft artery (n=3)}were
identified by MRA. Perfusion defects of the kidney parenchyma were detected in
15 cases (75% of patients with graft dysfunction). MR urography provided high
quality images of the urinary tract in all cases. Anomalies were depicted in 11
patients: dilation of renal pelvis or calices in 4 cases, ureteral stricture in 3 pa
tients, renal cyst in 4 cases. Normal renal structures with preservation of CMC
were demonstrated in all the normally functioning allografts. Decreased or ab
sent CMC was found in 14/20 cases of renal allograft rejection. In 17 patients
peritransplant fluid collections were found.
Conclusions: This MR-imaging protocol allows global assessment of renal trans
plant arterial system, renal parenchyma, urinary tract and peritransplant region.

C-0468
The comparison of solid renal lesions' vascularity with power Doppler and
contrast enhanced pulse inversion harmonic US
S. Gurel, M.N. Ozmen, D. Akata, H. Ozen, O. Akhan; AnkarafTR

Purpose: To compare the vascularity of solid renal masses with power Doppler
and contrast enhanced pulse inversion harmonic (PIH) US and to determine if
this helps in lesion characterization.
Material and Methods: 10 patients referred from urology clinic were evaluated
before operation or biopsy. Power Doppler US, followed by contrast enhanced
PIH US were performed. Scanning the pathological kidney was started 20 sec
onds after levovist administration (in transverse and sagittal planes) and ended
2 minutes after the injection.Video-taped images were later interpreted by two
radiologists independently in two parameters: lesion vascularity and characteri
zation.
Results: 11 lesions were identified in 10 kidneys. Lesion size was between 18
50 mm (mean 35 mm). Pathological results were renal cell carcinoma in 5, onco
cytoma in 4 and renal abscess in one patient. One radiologist reported in 9 and
the other in 8 cases that PIH US showed more detailed vascularity than power
Doppler US. In one patient with oncocytoma none of the observers found signif
icant difference between two modalities. In one patient with renal abscess al
though no apparent vascularity was identified within the lesion both of the
observers agreed that the lesion became strikingly apparent in the contrast en
hanced PIH US. Contrast enhanced PIH US did not change the initial radiological
diagnosis in any of the patients.
Conclusion: Pulse inversion harmonic US with contrast agent Levovist is supe
rior to power Doppler US in demonstrating detailed vascularization of renal mass
es, but has no value in lesion characterization.

C-0469
MR examination of renal diseases using 3D VIBE sequence
I. Sansoni, A. Laghi, I. Baeli, R. Ferrari, M. Celestre, C. Miglio, F. Altomari,
R. Passariello; Rome/IT

Purpose: To analyse reliability of VIBE in the comprehensive evaluation of renal
parenchyma and vessels, using volume rendering reconstruction algorithm.
Methods and Materials: 12 patients with suspected renal lesion underwent MR
examination on 1.5 Tesla magnet. We acquired T2-weighted HASTE sequence,
Tl-weighted 2D FLASH sequence, and fat-suppressed 3D-VISE (Volumetric In-
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terpolated Breath-hold Examination) sequence pre-contrast and during arterial
and venous phases after contrast medium administration. Images were evalu
ated on a dedicated workstation (Vitrea 2.2, Vital Images) using volume-render
ing algorithms. Diagnostic confirmation was obtained from surgery or clinical and
cytological findings and follow-up .
Results: We observed normal findings in 1 case (kidney donor); we detected
also 2 primary malignancies, 1 metastatic lesion, 5 simple cysts , 1 complex cyst ,
1 renal angiomyolipoma and 2 polycystic kidneys.We also identified as collateral
findings some extrarenal lesions, in particular 1 pancreatic tumour, 1 adrenal
tumour and 2 hemangiomas of the liver. In all cases 3D VIBE offered images of
diagnostic quality, providing the correct diagnosis, and a contemporary good eval
uation of vascular involvement, also thank to the multiple reconstructions (M1P,
MPR, virtual arteriography and venography) .
Conclusion: VIBE is a versatile sequence, able to offer good renal parenchyma
and vessels evaluation at the same time.

C-0470
The possibilities of 3D US-angiography in preoperative assessment of renal
tumors
V. Gazhonova, H. Perepadya, H. Zaytseva, I. Platytsin, A. Zubarev; Moscow/RU

Objective: To study possibilities of 3D US-angiography in preoperative assess
ment of renal vessels and vascular anatomy in patients with renal tumors .
Materials and Methods: 29 patients with renal tumors detected by US under
went 3D US-angiography for assessment of renal vessels and delineation of re
nal tumors before surgery.3D US data acquisition was performed using low rocked
scanning with rotational degree of 45° encompassing the aorta, RA and the whole
kidney with a patient breath hold for 10-15 seconds. MIP was used to obtain
angiogramm-Iike 3D images for further analysis .All images were interpreted with
regard to the number of renal vessels , mapping of renal vascular anatomy for
preoperative planning. The results were compared with 3D CE-MRA , DSA, final
histopathology.
Results: 12 partial (6 hemi-, 2 polar- , 4 wedge resections) , 13 radical nephrecto
mies and 4 enucleat ions were performed . In 11 (37%) cases renal vascular var
iants were revealed : accessory RA and multiple renal veins . Sensitivity for
accessory RA was 72% (8/11), for renal vein's variants - 66% (213).The level of
the origins of accessory RA was accurately detected by 3D US-angiography in
87% (7/8) of cases . Segmental arterial branch supplying the tumor was accu
rately identified in 80% (4/5) of cases . Further tumor extension to renal vein was
diagnosed in all 2 cases.
Conclusion: 3D US-angiography is a useful , noninvasive promising method for
evaluation of renal vessels and renal vascular anatomy. Identification of normal
renal vasculature and anatomic variants of renal arteries can help minimize intra
operative bleeding during nephron-sparing surgery.

C-0471
Clear renal cell carcinoma: MDCT,clinical, and pathologic findings in 41
patients
F. Fraioli, C. Catalano , A. Napoli, M. Danti, M. Francone , P. Nardis,
R. Passar iello; Rome/IT

Objective:To compare retrospectively multidetector-row spiral computed tomog
raphy (MDCT) and pathological findings of 41 resected renal neoplasms.
Material and Methods: 41 patients with sonographic appearance of renal neo
plasms were evaluated with MDCT. In all patients unenhanced, arterial, venous
and urographic scans were performed, by using a high resolution protocol
(4 x 1 mm collimation). Radiologic analysis was centered on evaluating size,
margins (regular or irregular), tumoral calcifications, encapsulation, fat within the
neoplasm, necrosis areas and attenuation characteristics. Moreover tumor grad
ing was performed following Robson criteria. Pathological specimens were ana
lyzed in all patients in order to provide all the above information required .
Results: MDCT showed an almost complete correlation with gross morphology
in determining size, presence 01calcifications, margins, necrosis areas and fat
within the lesion .The prevalence 01intratumoral calcification, lesion inhomoge
neity and necrosis was observed in some lesions greater than 5 cm. A pseudo
capsule was seen on CT in 16 patients , demonstrated at pathology in 15 cases .
MDCT findings perfectly correlates with pathological specimens in the evaluation
of high grade stages.
Conclusion: MDCT can show many of the key imaging features of renal masses
and can allow differentiation of pathological stages . Thin slice collimation and
triple phase scans appear particularly useful in identifying the presence of the
pseudo-capsule,

C-0472
The evaluation of contrast enhanced ultrasonography (CEUS) in
differentiation between renal cell carcinoma (RCC) and renal
angiomyolipoma (AML)
M. Okada ', M. Jinzaki ', K. Ohkurna ' ,Y. Tanami' ,T. Albrecht', S. Kuribayashi' ;
' Tokyo/JP,2BerlinIDE

Purpose: To introduce a new trend in imaging of the kidney, which depicts fine
vascularization of hypervascular RCCs, and to describe characteristic vascular
patterns of RCC and hyperechoic AMLs on CEUS with Levovist (Schering , Ber
lin, Germany) .
Materials and Methods: A new technique using Coded Harmonic Angiography
(CHA, GE Medical Systems,Milwaukee , WI, USA) following intravenous bolus
injection of microbubble contrast agent was performed .Twenty two patients with
22 renal tumors (RCC in 15, AML in 7) underwent CEUS with Levovist (2.5g,
300 mg/mL). They were observed by continuous transmission (real-time manual
sweeping) after approximately 8 sec post injection. The image data were stored
to the hard disk of the US machine , coincidently recorded on S-VHS video tape,
and compared to dynamic CT images.
Result: Tumor vascularity and stain were clearly detected in hypervascular RCCs
on CEUS, but were not detected in hyperechoic AMLs (including fat tissue, main
ly). Their data were similar to their dynamic CT vascular phases, in addition,
CEUS was superior to dynamic CT in the point of both spatial resolution and time
resolution.
Conclusion: CEUS improved diagnostic accuracy in renal tumors over that at
conventional gray-scale US and color/power Doppler US. Our preliminary result
showed visualization of fine tumor vasculature in RCCs.Analysis of tumor vascu
lar patterns on CEUS may give us useful information on differential diagnosis
between RCC and hyperechoic AML.

C-0473
Traumatic renal artery occlusion: CT findings
M. Martinez-Sapina, J. Castro Perez, J. Mosquera Oses, S. Mosteiro Anon,
A. Diaz Garcia, M.-J. Bello Peon; La CorufJalES

Purpose: To describe the findings in contrast-enhanced CT-scan of post-trau
matic renal artery occlusion.
Materials and Methods: We report 9 cases diagnosed in our Institution during
the last 6 years in which contrast enhanced CT-scan was used to correctly diag
nose either main (eight cases) or segmental (one case) post- traumatic renal
artery occlusion caused by blunt trauma. Arteriography was performed in five
cases. All cases had follow-up.
Results: Three patients (n=3) presented a normal size and contour kidney with
out opacification (total absence of nephrogram in the contrast enhanced CT-scan).
In two patients (n=2) the renal cortex was enhanced ("the rim sign"), with unen
hanced central parenchyma. One patient (n=1) presented a segmentary nephro
gram, with absence of captation in the posterior and inferior pole .Three patients
(n=3) showed an unusual pattern of medullary enhancement. In five cases the
CT findings were confirmed by arteriography that demonstrated occlusion of the
main renal artery. In two cases the occlus ion was confirmed by follow-up and in
two other cases was confirmed by surgery. Recanalisation was attempted in one
case, and was not successful. In the other cases surgical vascular repair was not
required because 01 the time elapsed . Hypertension developed in two patiens ,
wich subsided after nephrectomy.
Conclusions: Contrast enhanced CT-scan is the most widely available and reli
able diagnostic technique to adequately and rapidly stage traumatic thrombosis
of the renal artery and it is not time consuming, which is important if surgical
vascular repair is required.

C-0474
Renal perfusion imaging using contrast-enhanced phase-inversion
ultrasound
C.U. Bergmann-Koester, B.M. Stoeckelhuber, J. Gellissen, B. Kreft, H.D. Weiss,
M. Wiesmann; LiJbecklDE

Objective: We evaluated different techniques of contrast-enhanced phase-inver
sion ultrasound to visualize renal perfusion. We compared renal enhancement
patterns in kidneys of healthy volunteers, dysfunctioning kidneys of patients with
chronic renal failure, functionally intact kidney transplants, and kidney transplants
showing acute rejection.
Materials and Methods: Contrast-enhanced phase-inversion ultrasound with
different levels of mechanical index, pulse frequency, and frame rate was per
formed in 15 healthy volunteers . In addition, 5 dysfunctioning kidneys of patients
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with chronic renal failure, 7 functionally intact kidney transplants, and 3 kidney
transplants showing acute rejection were studied. The study was performed us
ing ECI software (Siemens). The degree of contrast enhancement was graded
using a score from 1-4 (no, mild, moderate, and strong enhancement). Analysis
using a software algorithm for time -resolved perfusion imaging was compared to
single-image analysis performed by three independant radiologists.
Results: Optimal depiction of renal perfus ion was achieved only using a me
chanical index which was high enough to destroy the microbubbles of the con
trast agent (burst imaging) combined with a low frame rate (0.5 images / second ).
Renal cortex and medulla showed a homogeneous strong enhancement in kid
neys of healthy volunteers and functionally intact kidney transplants. All dysfu nc
tioning kidneys of patients with chronic renal failure showed a significantly reduced
level of enhancement (no to mild) . However , kidney transplants with acute rejec 
tion demonstrated moderate to strong enhancement. Computer-assisted time
resolved perfus ion analysis was not superior to single-image analysis performed
by radiologists.
Conclusion: Renal perfusion patterns of normal and abnormal tissue can be
visualized using contrast-enhanced phase-inversion ultrasound imaging.

C-0475
MRI evaluation of transplanted kidney
J. Mechlinska, A. Zapasnik, J. Zielon ko; GdansklPL

Aim: To assess the role of MRI in detect ion of pathological lesions involving trans
planted kidney.
Material and Method: MRI examinations performed with Gyroscan 0,5T (Philips)
were carr ied out in 26 pat ients (7 females , 19 males ) after renal transplantation .
The causes of examinations were : decrease of urine output , rise of serum creat 
inine level, dilatation of collecting system detected by US, suspicion of reject ion,
arterial stenosis or bleeding. Depending on clinical diagnosis -T1 SE (500/10 rns) ,
T2 TSE (2500/100) T1 SPIR (500/10) images followed by MR hydrography, ex
cretory urography or arteriography were performed. Gd-enhanced imaging was
used in 10 cases .
Results: Abnor maliti es found includ e: fluid collect ions in peritransplant region 
in 18 cases , stenos is of renal artery - in 4, stenos is of ureter - in 5, hematoma - in
5, rejection - in 4. In 6 patients examination did not reveal abnormalities and
biopsy was performed in order to expla in the symptoms.
In patients examined in post-operative period or in those who had undergone
per itoneal dialysis excretory urography was more diagnostic than MR hydrogra
phy. In the latter method fluid in peritoneal cavity as well as fluid and edema in
perirenal space obscured the ureter. No patients developed deteriorat ion of renal
function after administration of Gd-DTPA.
Conclusions: MRI is a reliable diagnostic modality in detect ion of complications
after renal transplantation. It allows to visualise renal vessels, collecting system ,
kidney and neighbouring tissues. It offers wide range of sequences which can be
tailored for indiv idual patient depending on presented symptoms and local
conditions.

C-0476
MR evaluation of renal transplantation: Spectrum of imaging findings with
emphasis in ureteric complications
X. Merino-Casabiel , R. Dominguez-Oronoz, E. Castella Fierro, C. Cantarell ,
A. Capdevila, A. Alonso Lopez ; Barcelona/ES

Purpose: Magnet ic resonance (MR) Is a widely used, noninvasive too l for evalu
ating vascular and non-vascular complications of renal transplantation becau se
it provides anatomic detail of the graft without nephrotoxic effects. Several stud
ies have demonstrated the usefulness of magnetic resonance (MR) angiography
in the evaluation of the vascular complications (arterial and venous) but relatively
few reports evaluate the MR findings of urologic complications.
Material and Methods: Over a 5-year period , 32 MR studies were performed in
renal transplant recip ients. All stud ies were performed on 1.5 T MR-units (Sie
mens Vision -pius) .Our protocol included 1) T1 and T2IHASTE weighted images ,
2) Gadolinium-enhanced MR angiography and 3) (in selected cases) T1-weight
ed MR urography.
Results: We discuss and illustrate MR findings in parenchymal, perirenal , pye
loureteral, and vascular compl ications in detail , including transplant artery sten
osis, infarction, Iymphocele, etc. , with emphasis on ureteric complications (ureteric
strictures , post-surgi cal implantation stenosis , extrinsic ureteric complications and
complex urinary tract anatomy).
The incidence of urological complications after kidney transplantation is relative
ly low (2.6-13 %), but ear ly diagnosis is very important to prevent kidney damage.
The causes of ureteric obstruction in renal transplantation differ from those In

native kidneys, and includ e: ischemic or fibro us strictures, clot obstruction and
compression by space-occupying fluid collections.
Conclusion: This imaging protocol allows rapid and global assessmenl of the
peritransplant region, renal parenchyma, renal transplant arterial-venous system
and urinary tract.
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C-0477
Dynamic MR tomography and proton MR spectroscopy of orthotopic grown
prostate cancers in rats treated by radiotherapy
EM .A.~, P. Huber, R. Grobholz, M. Heilmann, J . Meding, M.P. Lichy,
M. Krix, P. Peschke, H.-P. Schlemmer; Heidelberg/DE

Purpose: To monitor in vivo radiation-induced changes of perfusion and metab
olism in orthotopic prostate cancer in rats using contrast-enhanced dynamic MR
imag ing (dMRI) and proton MR spectroscopy (MRS ).
Material and Methods: Cells of MAT-Luly sub line from R-3327 prostate adeno
carcinoma cell line were injected into the localized prostate by open surgery.
Twelve tumor bearing rats, of which 6 were treated with CO'o irradiation and 6
healthy controls were examined by dMRI and 'H -MRS at 1.5 T. Tumor bearing
rats underwent 4 follow-up MR examinations during the 18 days atter tumor in
duction. Signal-time data from dMRI were parameterised by calculating the max
imum signal enhancement (amplitude) and the exchange rate constant (kep) using
a pharmacological open two-compartment mode l. Tumors were examined histo 
log ically after MR examinations.
Results : Dynam ic parameter maps displayed most vascularised tumor areas.
' H-MR tumo r spectra showed resonan ces of chol in-containg compounds (Cho),
total creatin (tCr) and two different lipid frac tions (lip1 at 0.8-1.5 ppm and Iip2 at
2.0-2 .2 ppm) . High Cho-Cr signal intensity ratios indicated increased membrane
turnover in proliferating tumor tissue . lip2 was detected only in large necrotic
tumo rs. Alterations of perfus ion and metabo lism were observed in all tumors dur
ing follow-up. Atter irradiation , however , tumor groW1h was prolonged and a de
creas e of Cr-Ievels indicated depre ssion of energy metabolism.
Conclusion: Radiation induced changes of perfusion and metabolism can be
stUdied in orthotopical prostate cancer using a combined protocol of dMRI and
' H-MRS.

C-0478 <il>
Hands-on transrectal ultrasonography of the prostate (TRUS) : A DVD-ROM
based multimedia teaching file
P.S. Zoum poul is' , S.T. Prapavesis' , A. Plago u', A. Philip idou ' , O. Lelp,3,
I. Theotokas' . P. Papathanasiou ', C. lakovou ' : 'Athens/GR, 2Thessaloniki/GR,
3Tirana/AL

Purpose: To discuss the role of TRUS and US guided biopsies in the diagnosis
of prostate cancer.
Materials and Methods: The experience of 6600 US guided prostate biopsies is
discussed. The technique of TRUS is presented by a detailed text with linked
images, comments explaining TRUS and guided biopsies on video sessions, image
galleries and simultaneous video presentations showing: a) the examiner and his
manipulations with the TRUS transducer and b) the resulting real-time US ses
sion .
The TRUS exam inat ion of the peripheral, trans itional and central zones is dem
onstrated step-by-step in order to help the examiner avoid false-positive and false
negat ive results.
The limitations of TRUS are pointed out , so that the examiner can overcome
restraints of the technique and learn wher e to guide the biopsy needle in order to
reach a histologically proved diagnosis.
Results : The general part of the DVD-ROM based teaching file is divided into
chapters which , refer to the prostate anatomy, the TRUS techniques used for the
detection and staging of PrCa , the role of colour power Dopp ler and US contrast
agents, the techn ique of US guided biops ies and the ir complications.
Conclusion : Recent multimedia tools can be eff iciently used in order to teach
TRUS of prostat e cancer and the technique of TRUS guided biopsies.
Learn ing objectives:

To demonstrate the role ofTRUS in prostate onc ology.
- To teach radiologists how to perform a TRUS examination of the prostate and

guided biopsies.
To suggest techniques in order to avoid complications arising from TRUS
guided biops ies.

C-0479
Peyronle's disease: MR findings in 26 patients
A.~, M. Gerber, H. Derouet, B. Kramann, M. Uder ; Homburg a.d. Saar/DE

Purpose: Peyronie's disease (PO) is chronic fibrous process of unknown etiolo
gy involving the penis . Histopathologically PO is characterized by focal inflamma
tion with progressive fibros is adjacent to the tunica albuginea. The aim of this
study was to determine usefulness of MRI in the diagnosis of PO as well as to
estim ate the extent of the fibrou s plaques after extraco rporal shockwawe therapy
(ESWT).
Material and Methods: A total of 26 pat ients with clinical evidence of PD unde r
went MRI examination atter arte ficial erection with 10-20 Jlg Prostaglandin E1
intracavernously on 1,5 T (Vis ion ; Siemens; Erlangen; Germany) using conven
tion al T1-weighted-SE. T2-weighted-TSE , gradient-echo-2D-FLASH (GE-2D
FLASH) and contrast enhanced T1-sequences atter injection of 0,1 mmol/kg
Gadolinium-DTPA using loop-surfacecoil. 6 patients of 26 underwent MRI reex
amination after ESWTwith Piezoson P 100 using 58 7 device (Wolf; Germany).
Results: T2-TSE images showed the extent of the fibrous plaques in 20 patients
whereas on T1-SE images those were shown in only 10 patients. On GE-2D
FLASH images fibrous plaques were visible in all patients. Moreover, intra cav
ernous plaques were seen in 14 patien ts, seven of which were only visible on
GE-2D-FLASH images. We observed no patients with inflammatory lesions . Of
the 6 patients who were reexam ined after ESWT 2 patients showed clinical im
provement of the complaints as well as regression of the fibrous bands in MRI.
Conclusions: GE-2D-FLASH sequences are superior to both T1-SE and T2
TSE sequences in depiction of fibrous bands in PD. MRI provides accurate pre
and posttreatment information in the patients who undergo ESWT.

C-0480
Evaluation of sex reassignment surgery in male-ta-female transsexuals by
using magnetic resonance imaging
M.A.l:&ia, E. Mosconi, G. Liguori , C. Trombetta, E. Belgrano, R. Pozzi-Mucelli;
Trieste/IT

Purpose: To determine the value of Magnetic Resonance Imaging (MRI) in the
evaluation of the results of sex reass ignment surgery (SRS) in male- to-female
transse xual patients.
Material and Methods: Fifteen male-to-female transsexual patients who under
went SRS using invers ion of comb ined penile and scrotal skin flaps for vagino
plasty were examined with MRI aft er surgery. TSE T2-weighted and SE
T1-weighted images were obtained on sagittal, coronal and axial plane s using a
1.5 T superconductive magnet. The images were acquired with and without an
inflatable silicon vaginal tutor. The follow ing parameters were evaluated: neovag
inal depth, neovaginal inclination in the sagittal plane, presence of remnants of
the corpus spongiosum and corpora cavernosa, thickness of the recto-vaginal
septum.
Results: The average neovaginal depth was 8.1 cm (range 5-10 em). The neova
gina had a correct oblique inclination in the sagittal plane in 8 patients, while in 6
pat ients the neovagina had no inclination and in 1 patient the incl ination was
incorrect. In 7 patients MR showed the presence of remnants of the corpora cav
ernosa and/or of the corpus spongiosum, while in 8 patients no remnants were
detected .The average thickness of the recto-vaginal septum was 4 mm (range 3
6mm).
Conclusion: MRI allows a detailed assessment of the pelv ic anatomy after gen 
ital reconf iguration and provides information which can help the surgeon in adopt 
ing the most correct surgical approach.

C-0481
The incidence of sigmoid colon and small bowel located in the vicinity of
the planning target volume of localized prostate cancer
G. De Meerleer, G. Ville irs, L. Vakaet , L. Delrue, W. De Neve; Gent/BE

Introduction: In radiotherapy for localised prostate cancer, the rectum is often
considered the critical dose-limiting organ. We assessed the presence of sig
moid colon and small bowe l loops within the plann ing target volume (PTV) , as
these organs might then become additional dose-limiting organs.
Materials and Methods: CT-data (5 rnrn thick contiguous slices) of 92 consecu
tive patients were analysed. The PTV was defined as an anisotropic 3D expan
sion (10 mm in craniocaudal direction, 7 mm in other directions) of the clinical
target volume consisting of the prostate and seminal vesicles. The sigmoid colon
was defined upwards from the level where the rectum turned in a transverse
plane .The presence of sigmoid colon and/or small bowel in relation to the PTV
was assessed as follows: within the PTV on one or more CT slices (a), not within



the PTV but simultaneously visible on one or more CT slices (b), visible on the
CT-slice immediately above the PTV but not on lower slices (c).
Results: The sigmoid colon and small bowel overlapped with the PTV as follows:
59% and 14% (a), 6% and 10% (b) and 14% and 4% (c) respectively. As a result,
the sigmoid colon and small bowel experienced interference with the radiation
beams in 79% and 28% of the patients respect ively.
Conclusion: Parts of sigmoid colon and small bowel were often observed in
close vicinity to the PTV.Apart from the rectum, these organs should be consid 
ered as dose limit ing in prostate cancer radiotherapy.

C-0482 <li>
Ultrasonography of male genitourinary system in genetic diseases with
infertility
L.~, A. Giuria , N. Pasty, V. Izard, J. Young, M. Biery;
Le Kremlin-Bicetre/FR

Purpose: US scrotal and endorectal examinat ion is often required before assist 
ed fertil ization for male infertility. Many genet ic diseases may be associated with
this pathology. The purpose of this study is to evaluate male genito-urinary ultra
sonography in several genetic disorders.
Method and Materials: Since 1999,450 patients were studied for male infertility.
We have selected US find ings of 50 patients with genet ic disorders: Klinefelter's
syndrome (n=10),Y chromosome deletion (n=8), chromosome translocation (n=5),
bilateral and unilateral absence of vas deferent with CFTR gene mutat ion (n=12),
Kallmann syndrome (n= 3), adrenogenital syndrome with 21 hydroxylase defi 
ciency (n=2).
Results: Klinefelter's is associated with a marked reduction in test icular volume
(mean =3 ml) , and a high frequence of microlith iasis. In Y chromosome delet ion
and asexual chromosome translocation, testicular volume is variable (5 to 18 ml,
mean =14 ml), despite a high frequen cy of azoospermy .Absence of vas deferent
is ident ified with endorectal US, and is associated with atroph ic or absence of
seminal vesicle ; a hypertrophic and hypoechogenic aspect ot the head of the
epid idimis with no visibility ot the tail suggest this diagnosis. Kallman syndrome
is known for hypogonad ism and anosmy, but genital and urinary tract abnormal
ities are frequent. Adrenogenital syndrome is associated with testicular pseudo 
tumor caused by nodular hyperplasia of testicular adrenal rests.
Conclusion: Several genetic diseases may affect male fertility with particular
genital abnormalities from US findings.

C-0483
Magnetic resonance imaging evaluation of local recurrence following
radical prostatectomy
K. Liberopoulos, T. Anagnostou, Z. Nikolakopoulou, A. Christou, K. Doumas,
C. Samara , G. Zois, M. Lykourinas; Athens/GR

Purpose: We evaluated the ability of body coil MRI to detect local recurrence of
malignancy in patients following radical prostatectomy.
Methods and Materials: We performed a full post-operative follow-up in a group
of 26 patients after radical prostatectomy for prostate cancer. 18 patients with
PSA> OAng/ml (biochemical failure) underwent DRE, body coil MRI , TRUS and
TRUS-gu ided biopsy directed to the vesicourethral anastomosis and any other
suspicious area around it. The rest 6 patients with no evidence of clinical or bio
chemical failure underwent the same diagnostic protocol and were used as con
trols.We tried to correlate MRI findings with TRUS findings and biopsy results in
each case.
Results: Of the 18 men with biochemical failure, 4 had a positive DRE (palpable
nodule or induration in the prostatic bed), 12 had abnormal MRI findings and 8
patients had suspicious TRUS findings (hypoechoic lesions). Of the 12 patients
with abnormal MRI, 2 had positive DRE and 7 abnormal TRUS. MRI findings
included nodules isointense on T1WI and hyperintense on T2WI (compared with
the adjacent muscles) that enhanced with gadolinium administration.TRUS-guided
biopsy showed prostate cancer in 2/4 patients with positive DRE, in 7/12 patients
with abnormal MRI and 7/8 patients with abnormal TRUS.The rest of the biop
sies showed no malignancy (fibrosis and fibromuscu lar elements , residual pros
tatic tissue and vesicle remains). All 8 cont rol patients had negat ive MRI, TRUS
and TRUS-gu ided biopsy.
Conclusion: Body coil MRI is a useful imaging tool in evaluating men suspected
of haVing local recurrence of malignancy follow ing radical prostatectomy.

C-0484
MR Imaging evaluation with transrectal surface coil of prostatic cancer
recurrence after radical prostatectomy
F.MQnm1L A. Grasso, M. Scettro , M. Cosso, C. Murolo , C. Neumaier; Genoa/IT

Purpose: To evaluate the role of MRI with transrectal surface coil (TSC) in men
with clin ical suspic ion of recurrence after radical prostatectomy for prostatic ade
nocarcinoma .
Materials and Methods: We prospect ively evaluated 35 men who had under
gone radical prostate ctomy; 25 had clinical suspicion of recurrent prostatic can
cer: abnormal prostatic-specific antigen (PSA) level and/or abnormal digital rectal
examination (DRE); the remaining 10 had no clinical evidence of recurrent pros
tatic cancer (control patients) .
Results: Twenty of the 25 men with clinical suspicion of local recurrence had a
soft-tissue nodule revealed in the prostatic bed by transrectal surface coil imag
es. On T2 images, all nodules were hyper intense compared with the adjacent
muscle, 1 to 3 cm of diameter; in 22 cases they were located at the vesicoure
thral anastomosis, in 2 cases they involved the residual seminal vesicle and in
one case involved the entire prostat ic bed. Six patients had metastati c disease
(bones and lymph nodes). In the four patients with an abnormal DRE and normal
PSA levels, MRI showed no distinct soft-t issue nodule . In the ten control patients
MR imaging revealed no evidence of recurrent malignancy. All the results were
conf irmed by histology, follow-up and clinical data . Thus , the sensitivity of MR
imaging in revealing local recurrence of prostatic cancer was 100% and the spe
cificity also was 100%.
Conclusion: MR imaging with a TSC is a useful imaging tool to evaluate men
who have undergone radical prostatectomy and are suspected of having local
recurrence of malignancy in the prostat ic bed.

C-0485
Detection of prostate cancer with contrast-enhanced US
X. Buy, C. f!Qy, H. Lang, C. Saussine, D. Jacqmin ; Strasbourg /FR

Purpose: Evaluate accuracy of contrast-enhanced color Doppler endorectal US
to guide biopsy for detection of prostate cancer.
Subjects and Methods: 85 patients evaluat ed with fundamental gray-scale and
color Doppler, performed before and during IV Levovist inject ion. Biopsy protocol
performed during contrast inJection. Eighteen additional directed cores realised ,
based on contrast -enhanced imaging. Efficiency of gray-scale and color Doppler
without and with contrast medium injection in detecting prostate cancer were
compared, based on the biopsy results.
Results: Cancer was identified in 58 biopsy sites at 54 patients. On gray-scale
baseline imaging, it was found 96 abnormal hypoechoic nodules or irregular zones
inside outer gland. Only 48 of them were malignant at pathology (48/96) . Con
trast-enhanced color Doppler found a higher sensitivity (93%) than unenhanced
color Doppler (54%) while specificity increased only from 79% to 87% for en
hanced imaging. 9 of 10 isoechoic suspicious zones were depicted with enhance
ment while unenhanced Doppler found 7 of them. There was no significant
difference between the intensity of enhancement and the Gleason score level of
tumors.The improvement in sensitivity with contrast enhancement was high while
difference in specificity results was not so pertinent.
Conclusion: Contrast-enhan cement color Doppler endorectal sonography im
proves the detection of prostate cance r. It is accurate by using a common routine
application ultrasound unit. This technique is easy to be performed and no time
consum ing. Achievement of addit ional biopsy cores of suspiciou s enhanc ing foci
significantly improves the detect ion rate of cancer.

C-0486
Burned-out tumor of the testis: Imaging findings
J.-P. Thm,t' .2, N. Faye' , P. Eschwege ' , L. Rocher' , M. Biery'; ' Poitiers/FR,
' Le Kremlin-Bicetre/FR, ' ParislFR

Objectives: Burned-out tumor of the test is is extreme ly rare and consists of an
occul t gonadal germ cell tumor with patent metastasis . From five new cases , the
clinical and radiological findings are discussed in the light of a review of the liter
ature.
Methods: Over a 13-year period, five patients between 17 and 50 years old were
admitted with metastatic germ cell neoplasm. All were investigated with thorac ic
and abdominal computed tomography and scrotal ultrasound examinat ion.
Results: The disease was revealed by lymphadenopathy in four of these cases :
retroperitoneal in 3 patients, and supraclavicular in the other. Scrotal ultrasound
revealed abnormalities in all cases . We report the first case of burned-o ut tumor
associated with a single macro-calcification.
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Conclusions: Burned-out tumors may cause some confusion in the diagnosis,
since secondary tumors can often be mistaken for primary tumors. Careful eval
uation of the testis is crucial for identifying the primary lesion site; all abnormali
ties on clinical or US scrotal examination call for orchidectomy.

C-0487
Possibilities of direct orchifuniculoscintigraphy with 99mTc-colloidin tumors
of the testis
M.D. Sterpu, L.A. Tyutin, A.A. Arzumanov, v.Y. Sukhov; SI. Petersburg/RU

Purpose: To study the possibilities of using direct orchifuniculoscintigraphy for
clarifying the routs of lymphatic cancer spread aiming to optimitize radiation ther
apy.
Materials and Methods: Data of the orchifuniculoscintigraphy use were sum
murized in examination of 24 patients atthe age of 17to 47 y.o.with tumors of the
testis. Orchifuniculoscintigraphy was performed by administration of 37-74 MBc
ggmTc-colioid beneeth tunica albuginea of the tumor-affected testis prior to its sur
gical resection or in the stump of spermatic cord, if the patient has earlier under
gone orchiectomy. Examinations were conducted 45-60 minutes after injection
on gamma-camera "E.cam Var". Non-affected lymph nodes were seen on scinti
grams as foci of intense accumulation of the radiopharmaceuticals. In case of
reduction or absence of the uptake in the lymph nodes projections with simulta
neous imaging of the lymphatic vessels we drew a conclusion regarding potential
lymphatic cancer spread. In such cases extra examinations were performed.
Results: Data of orchifuniculoscintigraphy enabled determination of the direc
tion of lymph outflow from the tumor-affected testis or the stump of the spermatic
cord. Lymphatics were visualized with the normal and changed lymph outflow.
Data of orchifuniculoscintigraphy enabled determination of exactly the radiation
area for preventive radiation therapy.
Conclusions: Finding of the lymph outflow routs with gg "Tc-colloid increases the
identification of early lymphatic cancer spread, including cases without any en
largement of the lymphatic nodes. Determination of the lymph outflow routs gave
an opportunity to formulate the radiation field from accumulation of ggmTc-colioid.

C-0488
MR imaging of prostate cancer: Comparison of staging performance using
pelvis phased array and integrated endorectal pelvic phased array coils
J.J. FOtterer, M.R. Engelbrecht, CA Hulsbergen van der Kaa, J.J.M.C. De La
Rosette, J.G. Blickman, J.O. Barentsz; Nijmegen/NL

Purpose: Prostate cancer (Pca) is the second most frequent cause of cancer
deaths in men. Treatment is mainly dependent on the local extent at the time of
diagnosis. Therefore, differentiation between stage T2 and T3 is of clinical impor
tance. In the current prospective study we want to compare anatomical details
and local staging performance using pelvic phased-array coil (PPA)with integrat
ed endorectal pelvic phased-array coil (ERC-PPA) in PCa.
Methods and Materials: Magnetic resonance imaging (MRI) was performed in
82 consecutive patients with PCa, prior to radical prostatectomy on a 1.5T scan
ner. T2-w TSE axial images of the prostate were obtained using PPA and ERC
PPA coils. MR-images were prospectively evaluated by one observer and
retrospectively by 2 observers in consensus, with regard to visibility of anatomi
cal details (5 point scale) and local staging (5 levels of confidence). Results were
compared with whole mount section histopathology.
Results: Anatomical detail of the overall prostate was significantly better evalu
ated using the ERC-PPA coil (p < 0.05). Staging accuracy, sensitivity and specif
icity tor the PPA coil was respectively 59%,52% and 64%, and for the ERC-PPA
coil 80% (p < 0.05), 58% and 96% (p < 0.05), in the experienced reader. Accura
cy and specificity were significantly better with ERC-PPA coil. The interobserver
variability between observers indicates moderate agreement (kappa = .55).
Conclusion: The use ot an ERC-PPA coil results in significant improvement of
anatomic detail, staging accuracy and specificily. When using an ERC-PPA coil
overstaging is reduced significantly, which improves ERC-PPA MRI as a useful
tool for treatment selection.

C-0489
The role of ultrasound in evaluation of morphological anomalies of the
penis
A. Laki, E. Erdei, R. Kovacs; BudapestiHU

Purpose: To demonstrate the possibilities and value of the high-resolution ultra
sound examination in revealing morphological anomalies of the penis.
Materials and Methods: Between 1996-2001, 393 ultrasound examination of
the penis were performed. High resolution ultrasound equipments (Diasonics

Gateway, ATL HDI 5000) were used with 10-12 Mhz transducers. In cases of
erectile dysfunction (256 cases) color and power Doppler examination with injec
tion of alprostadil was also performed. Assessment of erectile dysfunction itself
was not the point ot this paper.
Results: Among morphologic anomalies induration penis plastica was observed
in 42 cases (10,8%), fibrosis in 6 cases (1,5%), tumor in 1 case (0,25%), caver
nitis in 1 case (0,25%), tunica albuginea rupture in 2 cases (0,5%), haematoma
in 2 cases (0,5%) and spongiosal fibrosis (1 case). Anomalies of cavernosal ar
teries were also found (branching arteries: 15 cases, unilateral artery: 2 cases).
Conclusion: High-resolution ultrasound can help in assessment in a variety of
morphological changes of the penis beyond the examination of arterial supply.
The role of vascular anomalies in erectile dysfunction is yet to be determined.

C-0490
Ultrasound features of primary and secondary malignancies of the penis
L. Dogliotti', M. Bertolotto-, N. Gandolfo', F. Prefurno", G. Serafini" P. Ouadrr';
1Pietra Ligure/IT, 2Trieste/lT, 3Genoa/lT, 4Savona/IT

Purpose: To describe the ultrasound features of primary and secondary malig
nant lesions of the penis, and to correlate the ultrasound findings with histotype
of the tumours.
Material and Methods: Eight cases of penile malignancy were studied with ul
trasound imaging: two cases of primary epidermoid carcinoma, one primary B
cell lymphoma, and five metastatic tumours (tour trom vesical-prostatic and one
from pulmonary primary siles).
Results: The two primary carcinomas presented as ulcerated plaques on the
glans and prepuce. At ultrasound they showed an inhomogeneous echotexture,
with air trapped in the ulcerated areas. It was possible to evaluate the invasion in
the underlying subepithelial connective tissue and into the urethral corpus spon
giosum. The B-cell lymphoma widely invaded the corpora cavernosa and ap
peared hypoechogenic. The metastatic tumours of urogenital origin all invaded
both corpora cavernosa, causing pseudo-priapism and loss of the normal trabec
ular structure ot the corpora. No well-defined nodules were observed. On the
contrary, the pulmonary metastasis presented as a well-defined nodular lesion in
one of the corpora cavernosa.
Conclusions: Primary tumours of the penis are less than 0.5% of all malignancies
in the Western world. They more commonly originate from the glans and rarely
from other sites of the penis. Ultrasound imaging was able to correctly stage our
cases as Tl (invasion of the subepithelial connective tissue) or T2 (invasion of
the corpora). The ultrasound identification of secondary tumours of vesical/pros
tatic origin may be difficult, due to the diffuse infiltrating features of these lesions,
with no well-defined nodular areas.

C-0491
Possibilities of pulse Doppler in the follow-up stUdy of acute prostatitis
associated with vesiculitis
A. Arutjunov, A. Zubarev, L. Atabekova, M. Kislyakova, V. Surikov,
J. Grigorjeva, A. Valiev, V. Gazhonova; Moscow/RU

Purpose: To evaluate the possibilities of Pulse Doppler TRUS in monitoring re
sponse to treatment in patients with acute prostatitis associated with vesiculitis.
Methods and Materials: 19 patients (age range, 27-62 years) with acute prosta
titis and vesiculitis underwent TRUS examination before, during and after treat
ment. Vmax and RI data in the seminal vesicles' arteries were detected with pulse
Doppler. TRUS-results were compared with clinical and laboratory data in each
patient throughout the follow-up study.
Results: Gray-scale TRUS showed positive changes in vesicles' diameter and
structure in 57% (12) of cases during and in 95% after treatment. Pulse Doppler
revealed increased Vmax (range 6,0-14,1 em/sec) and RI (range 0,58-0,79) in
the vesicle's arteries before treatment in 84% (16) of patients. Vmax and RI de
creased gradually during treatment. After treatment Vmax decreased (range 3,9
4,6 cm/sec) (p < 0,05) and RI (range 0,41-0,50) (p < 0,05) in all patients. TRUS
grey scale and pulse Doppler results were similar with clinical and laboratory
data in monitoring response to treatment in acute prostatitis and vesiculitis in all
cases.
Conclusions: Pulse Doppler TRUS can be a useful adjuvant tool to conventional
data in assessment of the response to treatment in patients with acute prostatitis
associated with vesiculitis.
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C-0492
Role of colour Doppler US in evaluating the operated penis and the penile
complications following other iatrogenic maneuvers
M. Bertolotto', G. Serafini', I. Gattucclo", C. Gasparini', I. Latini', D. Dibilio',
R. Pozzi-Mucelli'; 'Trieste/IT, 2Pietra Ligure/IT

Purpose: To investigate the role of colour-Doppler-US to evaluate the anatomy
and complications after penile surgery and penile pathologies following other
iatrogenic maneuvers.
Materials and Methods: We retrospectively reviewed the records of 13 patients
with successful penile surgery and of 10 patients with iatrogenic penile complica
tions. There was 1 high flow priapism after surgery for congenital recurvatum, 1
large extraalbugineal haematoma, 1 penile deformation, and 3 cases of impo
tence after surgery for Peyronie's disease and penile lenghtening, 1 anastomotic
lump following Virag intervention for impotence, 1 penile prosthesis rupture, 1
penile abscess and 1 penile haematoma after hernia repair and angiography.
Results: Colour-Doppler US allowed excellent depiction of the postsurgical pe
nile anatomy in all 23 cases. In the patient with iatrogenic priapism it allowed
detection of a fistula probably produced by the needle inserted to obtain artificial
erection. In the patient with Virag intervention it demonstrated an aneurysm at
the anastomosis between the inferior epigastric artery and deep dorsal vein. The
rupture of a prosthesis cylinder was identified as a gap in the echogenic wall with
extravasation of fluid. In the other patients colour-Doppler US allowed detection,
evaluation of the extent, of the anatomical relationships of the different patholo
gies and of the erectile function.
Conclusion: Colour-Doppler-US has a useful role of in the diagnosis of postsur
gical penile complications.

C-0493
MRI in evaluation of the response to radiation therapy of prostate cancer
(work-in-progress)
I. Platytsin, V. Gazhonova, H. Zaytseva, A. Zubarev; Moscow/RU

Purpose: To determine the effectiveness of body coil magnetic resonance im
aging (MRI) to identify the response to radiation therapy (RT) in advanced pros
tate cancer (PC).
Materials and Methods: 12 patients with biopsy proved advanced (T3-T4) pros
tate cancer were referred to MRI for staging PC (serum PSA level ranged from 53
to 300 ng/ml). All patients underwent MRI before and after RT (74-76 Gr). Axial
T1- and T2-weighted, coronal and saggital T2-weighted and axial T2 fat sup
pressed body coil images were obtained on a 1.0-T system (Magnetom Harmo
ny,Siemens). PC staging was based on the results of capsular penetration, seminal
vesicles, bladder and rectal wall invasion and pelvic lymph node metastases. The
presence of the sign were rated from 0 to 1 (0 - no signs, 1 - present). Pre- and
posttreatment results were compared.
Results: Capsular penetration was present before treatment in 66.7% of cases,
after treatment in 33.3%, seminal vesicles, bladder and rectal wall invasion in
75% before and in 33.3% after treatment, pelvic lymph node metastases in 75%
before and in 33.3% after treatment. Changes in above mentioned parameters
were correlated with decreasing of PSA level in 100% of cases.
Conclusion: Body coil MRI is useful in detecting of PC spreading and evaluating
of RT results.

C-0494
Prostaglandin-E, induced erection in impotent patients. Evaluation with
color and pulsed Doppler Ultrasonography
A. Chrysanthopoulou, I. Tsota, K. Giannitsas, P. Perimenis, I. Dimopoulos;
Patras/GR

Purpose: To evaluate with color and pulsed Doppler, penile circulation in impo
tent patients, before and following pharmacologically induced erection with tnt
racavernous injection of Prostaglandin E, (PGE1).
Materials and Methods: Twenty nine patients with erectile dysfunction (mean
age: range 26-71years) were studied with B-mode and color Doppler ultrasonog
raphy before and after the injection of 10 l-lgrPGE, intracavernously. Sonograph
ic evaluation of the penis, as well as, color and pulsed Doppler assessments
were performed. Doppler waveforms from both cavernosal arteries before, 2-3 min
utes following the pharmacologically induced erection, and 10 min after were
obtained. Hemodynamic flow parameters (peak systolic velocity (PSV), fC-0496
end diastolic velocity (EDV), Rl) and the degree of erectile response were esti
mated.
Results: Ten of the patients, following PGE, injection, had a PSV > 30 em/sec,
and achieved normal erections. In twelve patients the PSV after pharmacological

stimulation was in the range of 25-30 em/sec and the erection was inadequate.
Three patients had a PSV following PGE, injectionc 25 em/sec without achieving
an erection. Four patients despite normal PSV> 30 em/sec failed to generate
adequate erection.The EDV in these patients was> 5 em/sec and there was con
tinous flow in the dorsal penile veins.
Conclusions: Color and pulsed Doppler assessment before and following phar
macologically induced erection playa role in the classification of impotent pa
tients in order the appropriate therapy to be decided.

C-0495
MR imaging of the prostatic disease other than prostatic adenocarcinoma
Y.M. Sung, J. Ryu, B. Kim, H.K. Lim; Seoul/KR

The purpose of this exhibit is to demonstrate the usefulness of MR imaging in
evaluating the patients with prostatic diseases. Various prostatic disorders in
cluding congenital anomalies, prostatitis, tuberculosis, postoperative derange
ment and various primary and secondary prostatic tumors other than prostatic
adenocarcinoma will be included.
Primary radiological evaluation of prostate includes ultrasonography and CT. In
most cases, these modalities are limited in demonstrating detailed anatomy and
pathology. Owing to multiplanar capability and excellent tissue contrast, MR im
aging is best suitable for demonstrating the anatomical details of the prostate
and periprostatic structures.
The characteristic MR imaging will be presented and compared with the findings
of other imaging modalities. The advantages and pitfalls of MR imaging in the
evaluation of the prostate will also be discussed.
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C-0496
Multicentric study on the reproducibility in reporting on 99mTc-DMSA
planar scintigraphy
E. Jaksic, S. Beatovic, I. Zagar, N. Paunkovic, A. Stefanovic, B. Ajdinovic,
R. Han; BelgradelYU

Purpose: 99mTc-DMSA renal scintigraphy is a "gold standard" for detection of
global and regional reduction of functional cortical mass. The aim of the study
was to evaluate the interobserver variability and reproducibility of the scintigra
phy report.
Materials and Methods: The study was performed on 30 DMSA scintigraphies
(60 kidneys), done in one centre, displayed on X-ray films as analogue 300 KC
images in 4 standard positions (posterior, anterior, right and left oblique). Six
observers from 4 different centres were included in interpretation of original scans.
Seven parameters of scintigraphy protocol were analysed with at least two re
sponses: kidney size (1), uptake (2), outlines (3), scars (4), space occupying
lessions - SOL (5), differential function (6) and conclusion (7). In the conclusion,
3 responses for each kidney were possible: normal, abnormal and equivocal. The
type of abnormality had to be precisely localised in the drawing.
Results: Among 60 kidneys, concordant results in interpretation of seven points
of report, from 1 to 7, were found in 69%, 38%, 52%, 9%, 46%, 51% and 40%,
respectively.
Conclusion: Absence of instructions given to the observers as well as problems
related to unfamiliar display, seems to be responsible for high interobserver dis
cordance.

C-0497
Vesico-ureteral reflux in young patients: Comparison of voiding color
Doppler US with echo enhancement versus voiding cystourethrography for
diagnosis or exclusion
M. Galla', M. Midiri', T.V. Bartolotta', R. Farina", F. Pennlsi"; 'Palermo/IT,
2CataniaiiT

Purpose: To asses the accuracy of voiding color Doppler ultrasonography (US)
with echo enhancement for diagnosis or exclusion of vesicoureteral reflux (VUR)
versus voiding cystourethrography (VCUG), evaluating patient tolerance of the
echo-enhancing agent.
Materials and Methods: 122 patients (aged 1 month to 17 years) with 244 ure
terorenal units underwent voiding color Doppler US with echo enhancement, which
was followed by VCUG on the same day. After sonography of the urinary tract,
the bladder was filled with saline solution via a catheter. Then an echo-enhancing
agent was instilled and color Doppler US was performed. Reflux was diagnosed
when microbubbles appeared in the ureter or pelvicalyceal system.
Results: VUR was detected in 98 units. All grades of reflux were identified. In 13
units (13,3%), I degree reflux diagnosed at voiding color Doppler US was not
observed atVCUG. No reflux was detected in 146 units by either method. In 231
(94,2%) of the 244 ureterorenal units, there was concordance between the two
methods. Voiding color Doppler US with Levovist showed an overall sensitivity of
100%, an overall specificity of 91%, a positive predictive value of 86,7%, a nega
tive predictive value of 100% and an accuracy of 94,6%. The echo-enhancing
agent was well tolerated in all patients.
Conclusions: Voiding color Doppler US with echo enhancement appears to be
useful for the diagnosis or exclusion of VUR, being as good as VCUG. Therefore,
it may reduce the number of patients having to be exposed to ionizing radiation.

C-0498
High-resolution ultrasound in the evaluation of inguinal canal and
spermatic cord
M. Martinez Hervas, V. Garriga, M. Zarcero, X. Serres, X. Pruna, S. Vizcaya;
Granollers/ES

Purpose: Describe the sonographic anatomy of inguinal canal and spermatic
cord. Review the sonographic pathology within this anatomic region. Emphasize
the usefulness of sonography as an accurate imaging technique able to differen
tiate between the several pathological conditions affecting this complex area.
Materials and Methods: For this aim we reviewed 138 cases of inguinal canal
pathological conditions studied in our centre since 1998, using multifrequency
linear probes 7-9 MHz and 10-13 MHz of a General Electric Logic 700 MR, and

power Doppler to identify vascular structures and differentiate them from the de
fferent duct.
Results: A wide spectrum of pathology was studied. We found 36 cryptorchidic
testes, 9 testicular torsions, 29 funiculitis, 15 abnormalities resulting from an ab
erration in the closure of the processus vaginalis, 16 ingUinal hernias, 4 neopla
sic lesions, 7 post-surgery complications, 12 funicular varicoceles and 10
abnormalities related to he defferent duct (with or without underlying scrotal pa
thology).
Conclusion: Sonography is an useful an efficient imaging modality to study path
ologic conditions affecting the inguinal canal and spermatic cord.
We think sonography should be proposed as the first imaging technique when
there is uncertain etiologic abnormalities affecting inguinal canal. We suggest
inclusion of study of this area in routine testicular sonography.

C-0499
Dedifferentiated liposarcoma of the retroperitoneum: Radiologic findings in
nine patients
O. Woo, K. Kim, C. Park, M.-J. Kim, J.-J. Chung, J. Han, S. Rha, H. Seol;
Seoul/KR

Purpose: Dedifferentiated liposarcoma (DDL) is a high-grade nonlipogenic sar
coma that arises in a background of a pre-existing well-differentiated liposarco
ma. The purpose of this exhibit is to evaluate the radiologic appearance of
retroperitoneal DDL with clinicopathologic features.
Materials and Methods: Radiologic images and clinical histories of nine pa
tients with histologically verified retroperitoneal DDL were retrospectively stud
ied. Patients underwent computed tomography (CT) (n=9), and magnetic
resonance imaging (MRI) [ne 3).
Results: The mean size of tumor was 26 em with a range of 12-38 em. Both CT
and MRI showed well-circumscribed, large lobulated retroperitoneal mass. The
appearance of tumor was classified as following: first, 3 cases showed nonfatty
mass within predominant fatty tumor; second, 3 cases had focal fatty lesion with
in or combined with a large nonfatty mass; third, 2 cases showed two masses
with predominantly nonfatty tissue; fourth, one case had well defined fatty mass
and nonfatty mass. In six patients, the tumors were located in perirenal or parar
enal space. SUbtypes of well-differentiated component were the lipoma-like (n=7)
and sclerosing type (n=2). The histology of dedifferentiation included malignant
fibrous histiocytoma (n=3), spindle cell sarcoma (n=3), fibrosarcoma (n=l) and
mixed type (n=2). Four patients developed local recurrences, and one patient
had lung metastasis.
Conclusion: The dedifferentiated liposarcoma of retroperitoneum in our study
showed an aggressive clinical course including local recurrence and metastas
es. Diagnosis of DDL should be considered when a well-defined nonfatty mass
juxtaposed to a predominant fatty tumor on CT or MRI, although different types of
liposarcoma cannot be reliably distinguished with imaging studies.

C-0500
Postpartum hemorrhage: Differential diagnosis with MR
YO. Tanaka', S. Shiqernitsu", Y Ichikawa" S. Sohda', Y Okamoto"
H. Yoshikawa', Y ltal': 'TsukubalJP, 2Ryugasaki/JP

Purpose: Retained placenta accreta is a cause of postpartum hemorrhage, which
should be differentiated from normally attached retained placenta. A prepartum
experimental study had indicated that the chorion showed early transient en
hancement and decidua showed delayed strong enhancement on dynamic con
trast study.The purpose is to study whether MRI can differentiate placenta accreta
from normally attached retained placenta.
Methods and Materials: Thirteen cases with postpartum hemorrhage were ex
amined with MR. Signal intensity of the uterine contents on T1- and T2-weighted
images (T1WI, T2WI), their enhancing pattern, and flow voids within the myo
metrium were retrospectively analysed. Postpartum clinical outcome was con
sidered as gold standard: spontaneous regression of the hemorrhage was
considered as retained normally attached placenta. It was judged as retained
placenta accreta when systemic administration of methotrexate or manual de
tachment under general anesthesia or hysterectomy was required.
Results: All seven cases with placenta accreta and one case with placental site
trophoblastic tumor included a very hyperintense area on T2Wl and showed tran
sient early enhancement without a delayed-enhanced layer. Four of the five cases
with retained normally attached placenta had no hyperintense area on T2WI,
three of them did not enhance and one showed only delayed strong enhance
ment. Flow voids were observed in three with placenta accreta, one with normal
ly attached placenta and a case with placental site trophoblastic tumor.



Conclusion: Although this sudy only covers a small number of cases , a marked
ly hyperintense area on T2WI and transient strong enhancement without delayed
enhanced layer on dynamic contrast study can be signs of retained placenta
accreta.

C-0501
Primary retroperitoneal tumors: MRI appearance and diagnostic value
V.J. DQmbrovsky. E.A. Dombrovskay; Rostov-on-DoniRU

C-0502
Differentiation of adrenal adenomas (lipid rich and lipid poor) from non
adenomas by use of washout characteristics at delayed enhanced CT
M.~, T. Kaya, E. Gurbuz , B. Adapinar , N. Kebapci , C. Demirustu ;
EskisehirfTR

Purpose: To describe non-enhanced, early contrast enhanced. delayed contrast
enhanced computed tomography (CT) features and contrast washout character
istics of lipid poor, lipid rich adrenal adenomas and non-adenomas separately,
and to determine the role of these methods in distinguishing one from the other.
Methods and Materials: Sixty-five patients with 77 adrenal masses (16 lipid
poor, 37 lipid rich adenomas and 24 nonadenomas) were consecutively exam
ined with dynamic helical CT.Non-enhanced OT was followed by early enhanced
CT at 5, 10, 15, and 30 minutes delay after administration of contrast material.
Results: The diHerence between the mean non-enhanced and early contrast
enhanced value of the lipid poor adenomas and the non-adenomas was statisti
cally significant but there was a large overlap.The lipid poor adenomas had lower
mean attenuation values than that of the non-adenomas on delayed contrast
enhanced scans at each delay time, but these differences did not acquire statis 
tical significance. Even though the relative percentage enhancement washout of
the lipid PQQr adenomas was lower in comparison with the lipid rich adenomas, it
was still remarkably different from that of the non-adenomas.
Conclusion: The absolute Qr relative percentage washout Qfcontrast material
on delayed contrast enhanced OT scans is a highly specific test for the differen
tiation of lipid poor and lipid rich adrenal adenomas from adrenal non-adenomas.

C-0503
Urinary stone detect/on and characterization on multidetector-row CT:
Effects of collimation width
E.Y. Ketelslegers, W. D'Hoore, B.E. Van Beers; Brussels/BE

Purpose: To assess the elfects 01collimation on the detection and characteriza
tion (size and density) of urinary calculi on a multidetector-row helical CT scan
ner.
Materials and Methods: Nineteen urinary calculi (1.0-3.7 mm) of various com
posit ion were placed in a nylon body phantom. The phantom was imaged with a
four multidetector-row OT scanner at 120 kVp and 150 mAs. The collimation was
varied systematically between 0.5, 1.0, 2.5, 5.0, and 10.0 mm. The number of
visible calculi , stone length and density, and image noise were recorded at each

collimation. Linearity of the data was confirmed with the Spearman's correlation
coeHicient.
Results: Of the nine 1-1.9 mm stones, 9 (100%) were detected on the 0.5-mm
images , 7 (78%) on the 1.0-mm images , 3 (33%) on the 2.5-mm images, and 1
(11%) on the 5.0 and 10.0-mm images . All stones with a diameter> 2 mm were
detected on the 0.5, 1.0, and 2.5-mm images .One 3.4 mm stone was lost on the
5-mm images and four stones> 2 mm were lost on the 10.0-mm images. Mean
length and density of the stones decreased as the collimation increased. Noise
was inversely proportional to the slice thickness (p=0.0001).
Conclusion: Thin collimation increases the detection rate of small urinary stones.
Apparent stone size and density are strongly dependent on the collimation .There
fore, caution must be exercised when extrapolating previous pubnshed results
obtained with the usual 5-mm collimation.

C-0504
Parapelvic spaces: A clinical observation by CT
Z.-Y. He, J. Miao; Shanghai/eN

Purpose: To study the distribution of the parapelvic spaces, which lie in both
outer aeras in extraperitoneum of pelvis, and the correlation between these spaces
and their contiguous extraperitoneal spaces .
MethQds and Materials: CT images ot 84 cases of normal pelvis and 25 cases
ot pathologic pelvis (fluid or hernorrhaqe 13, gas 2, inflammatory infiltratiQn 4,
tumor 6) were observed. Spiral CT was performed of the abdomen and pelvis.
Results: The inner aspect of the parapelvic space is the parietal peritoneum
superiorly, the paravesical true ligament inferiorly and the perirectal fassa poste
rioinferiorly.The parietal peritoneum was shown in 61 normal pelvis 's (72.62%)
and 21 pathologic pelvis 's (B4.0%), the paravesical true ligament in 63 normal
(75.0%) and 23 pathologic pelvis 's (92.0%) and the perirectal fassa 80 normal
(95.24%) and 25 pathologic pelv is's (100%).The occupied lesion may abut and
push to the inner aspect ot the parapelvic space . 10 cases of fluid collections of
the retroperitoneum caused by acute pancreatitis or appendicitis flowed down
the parapelvic space and 1 case 01gas in the parapelvic space floated up lnto
perirenal space. We didn 't find any cases of spread from parapelvic space to the
umbilical prevesical space , the paravesical space or the perirctal space .
Conclusion: The parapelvic spaces belong with the extraperitoneum of the pel
vis, but lesions here cannot enter freely into the other extraperitoneum spaces of
the pelvis . There are some pathways between the parapelvic spaces and the
retroper ltoneum of abdomen.

C-0505
Urinary calculosis as a leading cause ot obstructive uropathies. Role of
ultrasound and X-ray diagnostics
T. Stantic', N. Seljmesi', V. Todorovic'; 'SuboticaIYU, "Podqortcs/rll

Purpose: In available scientific papers there is uniform attitude that urinary calc
ulosis is the most frequent cause Qfurinary obstruction. The purpose of this study
is to determine incidence of most frequent etiological agents of urinary obstruc
tion, as well as possibilities of their radiological evaluation.
Methods and Materials: From August 1998 to December 2000, 1338 patients
aged 19-70 with flank pain and suspected urinary obstruction were investigated
with ultrasonoqraphv and X-ray examinations (excretory urography, plain films,
retroqrade ureteropyelography, non-contrast CT scan). Ultrasonography was the
primary screening tool, followed by X-ray procedures in cases where ultrasound
atone could not give a complete diagnosis. Patients were classified by sex, age,
side and degree of hydronephrosis as well as by the level of urinary obstruction.
Results: 372 patients (27, 80%) showed no signs of urinary Obstruction, while
966 (72, 20%) presented with sonographic signs of hydronephrosis. In 711 (73,
60%) of these patients an etiological agenf was established, and among these
patients further radiological investiqation found calculosis as a cause of obstruc
tion in 58 (40%), neoplastic lesions of urinary tract or surrounding organs in 29%,
while the remainig 12 (60%) had other causes of obstructive uropathy. Ultra
sonoqraphy as the only diagnostic tool made the diagnosis in only 22 (5%) ot
these patients, due to poor visuall sation of ureteral calculosis.
Conclusion: This study confirms leading role of urinary calculosis in the etiology
of urinary obstruction, recommends an ultrasound as a primary diagnostic mo
dality and emphasises complementary posslbilltles of other radiological proce
dures in quick and accurate diagnosis.
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C-0506
Unenhanced spiral CT for the assessment of suspected renal colic:
Discovery of alternative diagnoses not related to urinary tract calculi
R. de la Cruz ' , J. Martel ' , J. Oliver", S. Hernandez-, A. Bueno", J. Albillos',
M.A. Trapero-; 'Alcorc6n/ES, 2Madrid/ES

Purpose: To evaluate the efficacy of unenhanced sp iral CT (UESCT) in diagno
sis of addit ional findings in patients with acute flank pain.
Methods and Materials: 387 consecutive pat ients with flank pain were exam 
ined using UESCT. Only patients without urinary tract calculi (n: 162) are evalu 
ated in this study.
Results: UESCTwas normal or showed addit ional findings not significant to the
patient's current complaint In 102 patients (63%). In 60 (37%) an non-calculus
pathology was the cause for the acute flank pain . Sixteen (10%) were findings
related to the urinary tract (acute pyelonephritis -7- and renal infarct -4-being the
more frecquent) . Forty-four (27%) were non-urinary tract related findings, with
acute gynaecological diseases (14) and acute appendicitis (8) being the more
frequent. Useful radiologic findings in differential diagnoses are depicted.
Conclusion: A significant number of UESCT have alternative findings not relat
ed to urinary stones , reflecting the importance of the UESCT in the management
of patients with acute flank pain. Considering the variety of diagnoses mimicking
renal colic , the radiologist shou ld be aware of many alternative diagnosis to the
acute flank pain and look for them in the UESCT scan .

C-0507
Imaging of urinary tract duplications
T.~, L. de Pablo, J . Gutierrez, N. G6mez-Le6n, P.L. Pereira; Madrid/ES

Purpose: To illustrate the spectrum of imaging findings of duplications affecting
the urinary tract , and to evalua te the efficacy of ultrasound, MCU, IVU, nuclear
imaging, and MRI in the management of these anomalies.
Methods and Materials: The imaging finding of patients with duplications involv
ing the kidney, ureter, bladder, and urethra were reviewed from our data base of
pediatric genitourinary pathology. Ultrasound was performed in all cases, while
MCU, IVU, nuclear imaging, and MRI were performed depending on the type of
duplication. The embryologic bases of the radiographic findings are discussed.
The key findings of each imaging modality are compared with the underlying
pathologic features when available.
Results: Complete and incomplete duplications were most frequently encoun
tered in tho polvicalyceal system and ureter (bifid renal pelvis, bifid mid-ureter,
low bifid ureter, complete ureteral duplication and triplication). Duplications of the
bladder were found in the sagital and coronal plane .The most common form was
that of sagital division with two bladders lying side by side separated by a fold of
peritoneum and loose areolar tissue. Duplications of the urethra or accessory
urethra mainly occurred in the coronal plane; however, collateral, or side-by-side
duplications in the absence of bladder duplication were also seen. An extremely
rare case of female complete urethral duplication was found.
Conclusion: This exhibit provides an overview of the urinary tract duplications
and of the utility of the various imaging techniques available . Because these dis
orders have a characteristic appearance, this exhibit will help the practicing radi
ologist to better understand these anomalies.

C-050B
Ureteral complications of kidney transplantation:The value of conventional
imaging techniques
I.M.~, S.P. Mosteiro, A.B. Bermudez , A. Blanco, A. Alonso;
La Coruna/ES

Purpose: To review the utility of conventional imaging in the evaluat ion of ureter
al complications of renal transplantation.
Material and Methods: dur ing the last 10 years 1048 renal transplantations of
cadave ric donors have been performed at our institution. US was routinely in
cluded as part of our hospital transplantation protocol , and was also the proce
dure of choice whenever graft dysfunction was detected. If any ureteral
compl icat ion (leakage , stenosis or de-insertion) was suspected through clin ical
data and US examination, scintigraphy and urography were recommended.
Results: Antegrade pyelography confirmed the diagnosis in 36 cases of ureteral
stenosis (fibros is/edema 30;calculus 1; extr insic compression 5) and 38 cases of
ureteral leak . In 9 cases both stenosis and fistulas were found. Complete ureteral
de-insertion was detected in three cases .
Conclusions: US is undoubtedly the technique of choice in the initial evaluation
of renal graft dysfuntion. Although in recent years new aspects of MR urography
have developed allowing assesment of the renal excretory system, antegrade

pyelography is still essential in evaluation the ureteral integrity and dilatation . It is
rapid, accurate and inexpensive and permits percu taneous treatment in cases of
obstruction or stenosis. In our experience when combined US and antegrade
pyelography correctly diagnose 100% of ureteral stenosis and 99% of ureteral
leaks.

C-0509
Virtual cystoscopy by means of 3-dimenslonal ultrasound
O.V. Tcherepanova, BA Minko ; SI. Petersburg/RU

Purpose: To compare the accuracy of urinary bladder tumours evaluat ion by
means of conventional and 3-dimensional ultrasound.
Methods: 86 patients with morphologically proved urinary bladder cancer were
examined with ultrasound using 3D image reconstruction. The results were com
pared to conventional cystoscopy and to conventional sonograms obtained be
fore 3D reconstruction. Special attention was payed to the ability to stage
malignancy.
ReSUlts: By means of conventional ultrasound we evaluated 65% of bladder tu
mours found at cystoscopy. Using of 3D reconstruction enabled us to rotate and
enlarge fragments of images. It resulted in evaluation of tumors of smaller size
and unusual configuration. We made part icular advances in patients with multi
centric bladder tumours. Transabdominal 3D sonograms showed distinct bladder
wall structure and tumours in 90% of patients.Transrectal3D ultrasound provid
ed 97% accuracy in evaluating bladder-neck tumors and 89% accuracy in stag
ing cancer.
Conclusion: Combination of transabdominal and transrectal 3D ultrasound in
patients with bladder cancer proved to be an appropriate method for evaluation
and staging bladder tumors .

C-0510
Non-Hodgkin's lymphomas of the adrenal glands: CT features
F. .Ee.rrQlli, G. Tognini, M. Pedrazzini , G. Marchesi, M. Zompatori; Parma/IT

Purpose: Adrena l involvement in patients with non-Hodgkin's lymphomas (NHL)
is rare even if autopsy ser ies demonstrated such involvement in 25% of cases .
Primary adrenal lymphoma is an extremely rare entity with only 28 cases report
ed in literature. The aim of our scientific exhibit is to describe CT findings in pa
tients with adrenal involvement from NHL and to report CT appearance in 2 cases
of primary involvement.
Materials and Methods: We retrospectively reviewed CT findings in 98 patients
with lymphoma between 1996 and 2002 among whom 7 (4 FF, 3 MM, age range:
24-76 years) showed adrenal involvement. The imaging protocol included 5 mm
collimation, pitch: 1-1.2 and injection of contrast medium (flow rate: 2.5-3 ml/sec) .
Results: We demonstrated 2 cases of primary lymphomatous involvement; 5
patients showed secondary adrenal involvement in a multisystemic disease, 1 at
the time of staging, 4 at relapse. 1 was unilateral , 6 bilateral. Sizes ranged from 4
to 9 em (mean: 7 cm). In 7/7 CT demonstrated homogeneous hypodense struc
ture with little contrast enhancement.
Conclusion: Structural homogeneity, little contras t enhancement, mult isystemic
disease are the typical patterns of lymphomatous adrenal involvement.

C-0511
Incidence and nadiological apppearance of mycobacteriosis in long term
dlatysis patients
A. Christopoulos, P. Andr ikakos , M. Mylona , S. Flabouriaris, P.A. Dimopoulos;
PatraslGR

Purpose: To determine the incidence of mycobacteriosis, in long term dialysis
patients, and to describe the radiological manifestations of the disease.
Material and Methods: Two hundred and seventy five patients, 120 females and
155 males (mean aged 62,05±19.92) , on regular haemodialysis, were followed
up for a 4 year period (1998-2002). The diagnosis was confirmed by isolat ion of
Mycobacteria from clinical samp les, X-rays and CT were used to detect the sites
of infection.
Results: The incidence of mycobacteriosis on an annual basis was 181/100,000
in dialysis population. Definite mycobacteriosis was diagnosed in 20 (7,27%)
patients .
The site of infection was radiologically determined in 18 patients (90%) while in
two remained undetermined. An extrapulmonary location was found in 11 (55%)
patients, pulmonary in 5 (25%) . Of the 11 extrapulmonary cases: 2 (10%) pre
sented as lymphadenitis, 4 (20%) as pleural effusion, 1 (5%) as pericarditis, 2
(10%) as urinary involvement, 1 (5%) as spondylitis and 1 (5%) as haematoge
nous dissemination (hepato-splenomegaly).
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Pulmonary and extrapulmonary sites of infection were found in three (15%) cases.
Conclusion: Profound alterations of humoral and cell-mediated immune respons
es in haemodialysis patients are the reasons for higher incidence of mycobacte
riosis (6 times higher than general population in our region), higher incidence of
extrapulmonary location (55% compared to 15% in general population), and atyp
ical pulmonary location.

C-0512
A pictorial atlas of retrograde ureteropyelography
M.C. Uthappa, N.C. Cowan; Oxford/UK

Purpose: To present a comprehensive pictorial review of the radiological signs of
retrograde ureteropyelography using state-of-the-art imaging.
Materials and Method: Procedures were performed on an outpatient basis un
der sedoanalgesia, using a flexible cystoscope and digital C-arm fluoroscopy.
The ureteric orifice was identified and a straight hydrophilic guidewire inserted
and passed into the renal pelvis under fluoroscopic guidance. A 4F multipurpose
catheter was passed over the guidewire and ureteropyelography performed us
ing non-ionic contrast media.
Results: Over a 5-year period, 300 procedures were reviewed. Indications in
cluded haematuria, unexplained hydronephrosis, investigation of obstruction, fis
tulae, unexplained deterioration in renal function and loin pain. Technical success
rate was 91%(n=275/300). Technical failure was most commonly due to inability
to visualise the ureteric orifice in cases of malignancy. Pathologies included be
nign and malignant strictures, renal cell and transitional cell carcinomas, arterio
ureteric fistulae, stones, uroepithelial polyps, benign and malignant retroperitoneal
fibrosis,
pyeloureteritis cystica, pyelo-ureteric junction obstructions, duplex ureters, horse
shoe kidneys, ureteroceles and pseudodiverticulosis.
Conclusion: Retrograde ureteropyelography remains a useful technique in the
diagnosis and management of urothelial pathology. Retrograde ureteropyelogra
phy may be diagnostic in cases of contrast allergy, metallic prosthesis causing
artefact, renal failure and refusal to allow contrast injection, when multi detector
CT urography may be contra-indicated or provide sub-optimal results.

C-0513
Contrast material-filled bladder, versus air-filled in virtual cystoscopy
P.N. Maniatis, J. Siafas, A. Giouris, J. Gkerzelis, E. Koulentianos,
C. Triantopoulou; Athens/GR

Purpose: To compare the image quality of three-dimensional intraluminal imag
es derived from spiral CT, after contrast material-filled bladder versus air-filled in
virtual cystoscopy.
Materials and Methods: Fifteen consecutive patients with bladder carcinoma
underwent spiral CT examination of the bladder at first after intravenous infusion
of contrast material and the next day after distention of the bladder with room air.
The spiral data sets were transferred through the local network to the CT work
station (Sun SPARCstation 20) and were processed with the commercially avail
able software (Navigator, GE) using surface rendering algorithm. Two radiologists
independently interpreted the three dimensional intraluminal images for abnor
mal findings and ranked the image quality. The findings of virtual cystoscopy were
compared with those of conventional cystoscopy.
Results: Eighteen masses of bladder mucosa were identified measuring from
5 mm to 42 mm. The morphology of virtually depicted lesions, was identical to
the real endoscopic views. The false positive (n=1) and false negative results
(n=3) were the same for the two methods of bladder filling. There were also no
statistical significant differences as far as image quality is concerned (Wilcoxon
Rank test).
Conclusion: Both methods are accurate and with acceptable image quality for
intraluminal bladder visualization. Patient medical conditions (allergy to contrast
material, urethral stenosis, etc) should determinethe most appropriate method.

C-0514
Magnetic resonance imaging (MRI) in evaluating the acute abdomen in
pregnancy
T. Geoghegan, N. Ramesh, M. O'Dowd, JAC. Colville, F. Regan; Dublin/IE

Aim: We present a pictorial evaluation of the clinical applications of MRI in the
pregnant patient with acute abdominal pain.
Materials and Methods: MRI was performed using a 1.5 T Siemens scanner
and employing HASTE sequences. Six pregnant patients with acute abdominal
pain were evaluated. In all cases MRI was undertaken following consultation with
the referring physician, radiologist and patient. All patients progressed to term,

with no obvious complication following MRI scanning. The following pathologies
were demonstrated: common bile duct stones removed at ERCP (1 patient), bi
lateral ureteric obstruction requiring stenting (1), focal thoracic disc herniation
(1), complex adnexal mass (1), gallbladder stones (1).
Conclusion: Evaluating the pregnant patient within an acute abdomen is prob
lematic. MRI, however, provides a safe and valuable complement to existing di
agnostic pathways.

C-0515
Ultraflex endourethral prostheses in treatment of bulbar urethral strictures
of iatrogenic and postinflammatory genesis: Long-term effects
D. Masulovic; BelgradelYU

Introduction: Long-term results of Ultraflex endourethral prosthesis in treatment
of the recurrent bulbar stricture are evaluated.
Material and Methods: During the 2.5-year period the total of 22 patients (with
their age ranging from 43 to 67 years) with bulbar urethra lesions underwent
stent placement. Their lesions had been previously treated using endoscopic ure
throtomy at least two times and they also underwent numerous dilatations. These
procedures proved to be unsuccessful, and thus surgical urethroplasty remained
the only choice. The strictures were up to 1.5 em in length. Basic criteria govern
ing the decision on stent placement included history, urethroscopic, urethrographic
and uroflowmetric findings. Subsequent to previously performed dilatation, stents
up to 3.5 em in length with 14 mm in diameter were applied.
Results: Six months subsequent to the interventions satisfactory results (based
on SUbjective patients' assessment, uroflowmetry and series of endoscopic ex
aminations) were confirmed in 20 (91%) patients. After another 6 months, the
success rate was 86% and it remained unchanged after 18 months. In all the
patients, posprocedural perineal discomfort and erection-associated pain were
reduced, while in 7 cases post-micturition dribbling ensued. The above stated
complaints spontaneously resolved in all patients between 2 weeks and 3 months
post stenting.
Conclusion: The obtained long-term results indicate high therapeutic efficacy of
the implanted Ultraflex metallic prostheses in this urethral segment affected with
the structures of the above mentioned etiologies.

C-0516
Hematuria: Possibilities for MRI in definition of its causes
A.V. Mishchenko, V.M. Cheremisin, V.V. Riazanov, S.B. Petrov, S.D. Rud;
St. Petersburg/RU

Purpose: To define possibilities for MRI in the diagnosis of cause of haematuria
in adults
Materials and Methods: 60 patients were examined over a 2 year period on 1,5
T MR-unit (Magnetom Symphony). All patients had macroscopic haematuria and
complained of weak urinary tract pain. The protocols used were: T1-w Turbo
FLASH, T2-w HASTE, included FS, MR-urography (T2 TSE thick and T2 HASTE
thin slice in different positions) and dynamic contrast enhancement.
Results: The following causes of haematuria were demonstrated: renal cell car
cinomas (23 cases), urinary bladder transitional cell carcinomas (19 cases), ure
teric transitional cell carcinomas (5 cases), ureterolithiasis (5 cases), transitional
cell carcinomas of renal pelvis (3 cases), traumatic subcapsular hematomas (2
cases), renal lipoma (1 case) and double-sided renal adenoma (1 case). In one
case the cause was not demonstrated. The results were compared with intrave
nous urography, ultrasound, helical CT,clinical and postoperative outcomes. Kid
ney tumour MR-signal heterogeneity depended on tumour dimension. Average
intensity MR-signal was characteristic for urinary bladder and ureter tumours.
MR-signal from ureteric calculi was absent. Lipoma had the characteristic change
of a signal in FS-protocols. Kidney adenoma had considerable capsule and ap
preciable heterogeneity of MR-signal with liquid component predominance. Hae
matoma signal depended on the stage of haemoglobin involution. Character of
contrast agent accumulation depended on tumour localisation and stage.
Conclusion: MRI allows determination of the cause of macroscopic haematuria
in various levels of urinary tract in most cases.

C-0517
CT imaging in male and female necrotising fasciitis of the genital region
I.M. Requejo, E. Rivera, M.J. Bello, A.M. Diaz, A.B. Bermudez; La CorufiaiES

Purpose: Imaging findings on CT of necrotising fasciitis of the perigenital and
genital region (Fournier disease) are presented.
Materials and Method: During the last three years six cases of Fournier gan
grene have been diagnosed at our institution. In all cases abdominal X-ray exam-



ination and abdominopelvic CT were performed. US evaluation was performed in
two cases.
Results: Both in male and female patients abdominal radiography showed a peri
neal gas collection extending to the genital area. US in both cases demostrated
thickening of the skin and air in soft tissues of the scrotum but was unable to
determine the extend of the disease. CT in male patients detected enlargement
of the scrotum, thickening of the skin and subcutaneous tissues, and fluid collec
tions. The presence of gas was confirmed in all cases in the scrotal area and
perineal region. Testes were preserved. CT of the female patient depicted gas in
the periuterine tissues and infiltrating calcified uterine myoma.
Conclusion: Fournier disease is a rare gas forming infection with necrotizing
fasciitis of the genital and perineal region. Initially described in men, sporadic
female patients are observed. Because of its high mortality early recognition and
prompt treatment is mandatory. CT is the technique of choice to confirm the diag
nosis, asses the extension of the disease and detect eventual complications.

C-0518
Peritoneal serous papillary carcinoma-imaging features on CT scan
S.-Y. Chiou, M.-H. Sheu, J.-H. Wang, C.-v. Chang; TaipeilTW

Purpose: To evaluate the imaging features of primary serous peritoneal carcino
ma (PSPC) on computed tomography (CT) and to review the literature.
Methods and Materials: Preoperative CT images of 11 women with PSPC were
retrospectively reviewed. The clinical presentations and serum level of CA-125
were recorded. Special attention was addressed to the operative and histopatho
logic findings of the ovaries. Imaging features were correlated with those in the
literature. The most common clinical symptoms of PSPC in this study were lower
abdominal pain and abdominal distension.
Results: An elevation of serum CA·125 level was found in 91% of the cases. The
CT findings included ascites (82%), peritoneal nodules or masses (73%), and
omental nodules or omental cake (64%). Absence of overt ovarian mass was
observed in 64% of the cases. The clinical manifestations and imaging features
in our patients were consistent with those in the literature. Eighty-five percents of
the ovaries in our study were superficially involved by PSPC in histopathologic
examination. In none of our cases could the ovarian size be clearly assessed on
CTimages.
Conclusion: The presence of diffuse peritoneal disease and absence of ovarian
mass on CT scan, and an elevation of serum CA-125 level may be suggestive of
PSPC. However, in our experience, the evaluation of ovarian morphology and
size by CT scan alone may not be as reliable.

C-0519
Magnetic resonance imaging of ectopic pregnancy
A. Katagiri, T. Gabata, C. Saito, M. Kusanagi, O. Matsui, M. Suzuki;
Kanazawa/JP

Purpose: To determine the characteristic MR findings of ectopic pregnancy.
Methods and Materials: 11 patients aged 23-39 years with suspected ectopic
pregnancies because of elevated levels of serum or urine human chorionic gona
dotropin and ultrasonographic findings underwent MRI. Nine had tubal pregnan
cies and one had cervical pregnancy. In one without the operation. the implantation
site was not confirmed. One patient had tubal rupture. Five patients had the ad
ministration of Gd-DTPA. We reviewed their MR images.
Results: Hematomas or gestational sacs associated with ectopic pregnancies
were depicted in all 11 cases. The sites of implantation could be roughly diag
nosed in all cases. In 7/11, masses showing concentrically mixed hypo- to hyper
intensity on T2-weighted images (WI), or both T1WI and T2WI, were seen. Two
lesions showed homogeneously hypo- to isointense on T1WI and homogeneous
ly hyperintense on T2WI. One lesion showed an isointese mass with round hy
perintense areas on both T1- and T2WI. A mass of randomly mixed hypo- to
hyperintensity on both T1- and T2Wl was seen in one case with rupture. Periph
eral enhancement was seen in all five patients who had the administration of Gd
DTPA. On T2WI, nodular hypointense areas in the mass were identified in four
cases, and they were enhanced in two with Gd-DTPA infusion.
Conclusion: MRI of ectopic pregnancy demonstrated hematoma or gestational
sac and hyperemic change around it. MRI is useful in the evaluation of ectopic
pregnancy and selection of treatment.

C-0520
MR urography and MR pyelography in the diagnosis of urinary tract
neoplasms
G. Cardone, P.Mangili, G. Guazzoni, D. Fiecchi, G. Balconi; Milan/IT

Purpose: We evaluated the effectiveness of urographic and pyelographic MR
sequences in the diagnosis of urinary tract neoplasia.
Materials and Methods: 20 patients with 21 lesions (transitional cell carcino
mas) were analysed. MR examinations were performed with a 1.5T MR system.
All patients underwent MR-urographic (ce-3D-GRE T1w) and MR-pyelographic
(3D-TSE T2w) sequences, combined with conventional (TSE T2w and pre- and
post- contrast GRE T1w) sequences. Two radiologists retrospectively reviewed
MR images for qualitative (A. lesions size and morphology; B. conspicuity; C.
vascularization; D.urinary tract dilatation) and quantitative evaluation (lesion/uri
nary tract contrast and lesion/retroperitoneal fat C/N). MR results were then com
pared with those obtained by conventional urography and CT imaging.
Results: A.lesions were visualised as solid papillomas in 15 patients, thickening
of collecting system walls in 3 and solid tissue in the renal sinus in 2; B. Lesions
were more evident on MR-urographyc and ce-FS-GRE T1w images; C, Lesions
were shown to be quite vascularized, with a better evaluation of vascularization
on MR-urographic and ce-FS-GRE T1w images; D,Urinary tract dilatation (18/20
cases) was better evaluated on the MR-Urographic images in case of normal
renal excretory function and on MR-pyelographic images in case of impaired re
nal function,
Conclusion: The urographic and pyelographic sequences combined with con
ventional techniques were found useful in the MRI evaluation of urinary tract
neoplasia. In particular the possibility to examine the urinary tract with uro or
pyelographic techniques, even in case ofimpaired renal function, is indeed an
advantage with respect to conventional urography and CT.

C-0521
Unusual tumors of the adrenals: CT, MR findings
F. Ferrozzi', G. Tognini', S. Giuliotti', G. Zuccoli", M, Zompatori'; 'Parma/IT,
ZReggio Emilia/IT

Purpose: To assess the role of CT and MR in the evaluation of unusual tumors of
the adrenals.
Methods and Materials: We reviewed CT, MR scans of 39 (18 MM, 21 FF, age
range: 48- 71 years) patients with unusual adrenal tumors, CT protocol included
5 mm collimation, pitch: 1.5 and injection of contrast medium (3 ml/s) , MR proto
col included 5-8 mm slice thickness, T1, T2 weighted sequences and post-Gado
linium evaluation. We demonstrated 1 hemangioma, 2 hemangiosarcomas, 3
ganglioneuromas, 9 non-Hodgkin's lymphomas (NHL) (2 primary, 7 systemic), 3
leukaemia, 20 myelolipomas, 1 Kaposi's sarcoma. 22/39 lesions were patholog
icallyevaluated.
Results: Hemangioma showed necrotic structure with calcifications, hemangi
osarcomas showed complex appearance: central necrosis and peripheral en
hancement with no calcified component. Ganglioneuromas were sharply
marginated solid spherical masses; 1 showed calcified components. NHL dem
onstrated homogeneous structure with little contrast enhancement. The morpho
structural pattern of leukaemia was non specific: enlargement of the organ,
homogeneous structure, little contrast enhancement. On computed tomograms
myelolipomas showed the typical fatty densities (-30,-150 HU) and high signal
intensity on Tl weighted MR images decreasing after fat saturation; 2 myelolipo
mas were hemorrhagic, 1 demonstrated calcified components. In Kaposi's sarco
ma the adrenal gland appeared enlarged with homogeneous structure and discrete
contrast enhancement.
Conclusions: CT and MR proved useful in the evaluation of unusual adrenal
tumors, In patients with myelolipomas CT and MR demonstrate a specific im
aging pattern.

C-0522
Non-enhanced helical CT imaging of urinary colic: Intra renal changes
A. Nunziata', O. Catalano", M, Esposito", A, Siani"; 'Naples/IT, zpozzuoli/IT

Purpose: To analyse the prevalence and significance of changes within renal
parenchyma in patients imaged with unenhanced CT for urinary colic.
Materials and Methods: We evaluated the exams of 120 subjects with a CT
exam positive for ureteral obstruction (January 1997-December 2001). We looked
for two findings: colic-side loss of the (eventual) medullar pyramids spontaneous
hyperattenuation and colic-side decreased parenchymal attenuation (mean of 3
ROls, at upper, middle and lower renal third). Two single-kidney patients were
excluded,
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Results: Lack of visualization of renal pyramids in comparison with normal side
was found in 23/118 patients (19%). A mean attenuation difference> 10 HUs in
comparison with uninvolved kidney was present in 38 cases (32%). Both chang
es correlated well with hydronephrosis, renal enlargement, lack of spontaneous
stone emission, increased intrarenal resistive index (Doppler spectral analysis,
carried out in 88/118 cases).
Conclusion: Though frequency of both changes is low, our results show that in
acute ureterolithiasis it is possible to detect some intrarenal changes (tubular
hydronephrosis? hemodynamic modifications within the renal parenchyma?).
These findings seem to have a prognostic significance, occurring mostly in pa
tients with severe obstruction (requiring urological treatment). Nevertheless pa
tient's hydratation state clearly plays a role in the detection of parenchymal
changes.

C-0523
The imaging features of malakoplakia in genitourinary tract
S.-Y. Yoo, S.-H. Kim, H.-C. Kim, M.-H. Moon, B.-K. Park; Seoul/KR

Purpose: To investigate the imaging features of malakoplakia which is a rare
form of granulomatous inflammatory disease affecting the genitourinary tract in
cluding the bladder, the kidney, retroperitoneum, testis, and prostate.
Material and Methods: We reviewed the imaging features (USG, CT and MRI) of
malakoplakia in genitourinary tract; kidney (n=3), bladder (n=6), prostate (n=3),
testis (n=3).
Results: Malakoplakia often present as a tumor-like mass of the bladder wall,
which may be impossible to differentiate radiographically from invasive bladder
neoplasms. The radiological findings of renal malakoplakia depend on the pat
tern of involvement. US may demonstrate solitary or multiple, ill-defined masses
of varying echogenicity. CT demonstrates mildly enhanced, solitary or multiple
renal masses. Extension of the inflammatory process into the retroperitoneum is
sometimes observed on CT. Findings of prostatic malakoplakia usually simulate
urinary tract obstruction or prostatitis, but it can be confused clinically with carci
noma. Malakoplakia may appear as a hypoechoic lesion on transrectal US, which
is indistinguishable from prostate cancer. Malakoplakia of the testis usually oc
curs in middle-aged men and the sonographic appearances are non-specific,
with diffuse or focal areas of decreased echogenicity.
Conclusions: Although the imaging appearances of malakoplakia are non-spe
cific and a malignant tumor is a common misdiagnosis, radiologists should sug
gest the possibility of malakoplakia, if clinical evidence of urinary tract infection is
given.

C-0524
Evaluation of urinary incontinence with fast MRI sequences in order to
choose the right surgical therapy
L. Manganaro, L. Bertini, A. Bernardo Ciddio, P.Morello, A. Carbone,
L. Ballesio; Rome/IT

Purpose: To evaluate fast MRI sequences accuracy in the urinary incontinence
in order to choose the best therapy approach.
Material and Methods: 12 patients (age range 48-65 years) with different grades
of urinary incontinence, underwent pelvic MRI exam. All patients before MRI were
evaluated by urological staff with clinical and urodynamic examination and were
classsified in various grades of incontinence according to Halfway System. They
also filled a symptoms score questionnaire. We used a 1,5 T Siemens magnet
and acquired T2 HASTE 90 sagittal and axial sequences. All sequences were
acquired in rest, during strain and during Valsalva's manoeuvre. Furthermore we
acquired coronal sequences for the evaluation of levator ani muscle trophysm.
The pelvic prolapse was classified, on the basis of MRI examination, into 4 differ
entgrades.
Results: In all cases a good correlation between clinical, urodynamic and MRI
examination was obtained. The MRI permitted a better study of cystocele allow
ing identification of prolapse of other pelvic organs (rectum, bowel, vagina, uter
us). A good evaluation of levator ani muscle was obtained. Furthermore MR was
able to distinguish beetwen urethral hypermobility and pelvic floor prolapse.
Conclusion: MRI with fast sequences is a quick, non-invasive examination that
permits a better evaluation of pelvic organ prolapse than clinical and urodynamic
studies. It allows identification of other organs' prolapse, levator ani trophysm
and distinguishes between urethral hypermobility and pelvic floor prolapse so
that urologist can choose the best therapy.

C-0525
MR imaging of abdominal lymphadenopathy in beta-thalassemia major
O. Papakonstantinou', Z. Spyridaki', T.G. Maris', V. Ladis', S. Kostaridou',
S. Karampekios", N. Gourtsoyiannis'; 'Iraklion/GR, 2Athens/GR

Purpose: To investigate the frequency and describe the MR imaging findings of
abdominal lymphadenopathy in beta-thalassemia major.
Materials and Methods: The study compromised 54 consecutive thalassemic
patients who underwent MR imaging of the upper abdomen using T1, proton
density and T2-weighted gradient-echo sequences. The signal intensity ratios of
liver and lymph nodes to paraspinous muscle were calculated (UM, N/M respec
tively). Thirty-seven of the 54 patients had post-transfusion hepatitis (PTH), 33
hepatitis C [HCV(+)] and 4 hepatitis B [HBc(+)] respectively.
Results: Abdominal lymphadenopathy in paraortic, periportal and peripancreat
lc distribution was revealed in 17/54 patients, 13 of them were HCV(+), 2 HBc(+)
whereas 2 patients did not have hepatitis. The size of lymph nodes ranged from
7 mm up to 22 mm long axis (mean 16.6) and 17 mm short axis (mean 11.6).
Lymph nodes were hypointense in all imaging sequences with signal intensities
similar to or slightly higher than that of liver.Thalassemic patients with abdominal
lymphadenopathy presented with more severe liver hemosiderosis (i.e, lower UM
values) than patients without lymphadenopathy but differences did not reach sta
tistical significance.
Conclusion: Mild enlargement of abdominal lymph nodes is common in patients
with beta-thalassemia and post-transfusion hepatitis. The degree of iron deposi
tion in abdominal lymph nodes is similar to the degree of liver hemosiderosis.

C-0526
Can the CT scout radiography replace the plain radiography for evaluation
of patients with acute urinary tract colic?
G. ~, H. Akman, K. Kuzucu, S. Yildiz; IstanbullTR

Purpose: To determine whether the CT scout radiography replace the plain radi
ography for evaluation of patients with acute urinary tract colic.
Materials and Methods: Between January 2000 and 2002, 110 patients with
ureterolithiasis were evaluated prospectively for detecting ureteral stones on the
scout radiography and compared with the plain radiography.
All patients had undergone plain abdominal radiography before CT.CT examina
tions were performed within 24 hours of plain radiography. Each CT scout radio
graph was interpreted without knowledge of plain radiography.
Results: The mean stone size was 3.9 mm (range, 1-10 mm). Of them, 27 stones
were found in the proximal ureter, 20 were in mid-ureter, 38 were in the distal
ureter, and 22 were in uretero-vesical junction. Additionally 4 stones, which were
just passed, were detected in the bladder. Only one patient had two ureteral stones
in the same ureter simultaneously. 52% of all stones were visible on plain radiog
raphy.Of them, 77% were seen on CT scout radiography. Although most (71%) of
all stones were smaller than 5 mm (mean size, 2.9 mm), detection rate was quite
high.
Conclusion: All patients with acute flank pain for whom radiologic imaging is
recommended can directly undergo unenhanced helical CT. In our opinion, the
CT scout radiography can replace the plain radiography in most of the patients
not only for diagnosis but also for therapy or follow-up.

C-0527
Imaging of transitional cell carcinoma of the upper urinary tracts
C.P. Meehan, R.F.J. Browne, JAC. Colville, R.E. Power, W.C. Torreggiani;
Dublin/IE

Aims: To pictorially demonstrate the utility of various imaging modalities in the
evaluation of TCC of the upper urinary tracts.
Materials and Methods: A literature search was conducted to quantify the rela
tive sensitivities and specificities of radiographic techniques in diagnosis and
staging of upper tract TCC. A subset of patients with upper tract lesions was
retrieved from the dept. of urology's tumour database, listing biopsy and resected
specimens with transitional cell carcinoma, diagnosed between December 1, 1998
and December 31,2001. The study population is from an urban teaching hospital
and tertiary referral centre.
Imaging studies relating to the patient group were collated and analysed. Select
ed representative images are displayed to illustrate the role of radiology in man
aging upper tract TCC.
Results: Of 371 patients with histologically proven TCC, 22 were upper tract
lesions. Of these, 18 had IVP, 12 had retrograde pyelography, 13 had renal ultra
sound, 15 had abdominal CT, 4 had contrast enhanced 3D FLASH MR imaging
and 3 underwent MRU. In over half of cases, diagnosis was based on either CT,



IVU or retrograde pyelography. A small number had metastatic disease identified
radiographically.
Conclusions: In contrast with its role in bladder neoplasia, imaging continues to
play an important role in managing patients with TCC of the upper tracts. Tradi
tional contrast radiography such as IVP and retrograde studies still play the piv
otal role. However emerging technologies such as MR urography may help in
difficult or equivocal cases and promise to improve the accuracy of diagnosis
and staging.

C-0528
MR urography after low-dose diuretic injection in the evaluation of urinary
tract obstruction
L. Zugaro', A. Oatalucci', C. Vicentini', M. Di Pietro', E. Di Cesare',
C. Masciocchi'; 'Teramo/IT, 2L'AquilailT

Purpose: To evaluate the diagnostic capability of the MR-urography with low
dose diuretic injection in the evaluation of urinary tract obstruction.
Methods and Materials: 55 patients suffering symptoms by obstructive uropa
thy underwent MR examination, using a total body MR system (1.5T Philips In
tera and GE Horizon), heavily T2-w sequences with fat suppression and MIP
post-processing. To obtain a useful repletion of the urinary tract, diuresis was
induced by l.v. administration of saline solution (NaCI 9%, 250 ml) and furosem
ide (0.1 mg/Kg); the MR acquisition was obtained about ten minutes after diure
sis induction. Standard MRI was also performed. 50 patients were submitted to
excretory urography; 21 patients were submitted to CT examination.
Results: The site of the obstruction was recognised in all cases. The cause of the
obstruction was recognised by standard MR examination and the other imaging
techniques, by clinical history and urinary cytology and biopsy. 15 patients had
urinary tract obstruction by urinary stones, 11 intrinsic neoplasm (8 bladder, 3
ureter), 18 by extrinsic neoplasm, 4 by uretero-pelvic junction benign stricture, 6
congenital ureteral stricture, 1 was iatrogenic.
Conclusion: Our experience confirms T2-w MR urograms to be excellent in the
visualisation of the dilated urinary tract, also when the renal excretory function is
quiescent. MR urography can replace conventional excretory urography when it
is contraindicated or undesirable. MR urography performed in combination with
standard MR imaging can reduce the need for invasive retrograde pyelography.

Head and Neck
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C-0529
MRI of inflammatory diseases of the orbit: A pictorial review
S.P. Prabhu, S. Khan, K. Burney, S. Gandhi, J. Kabala, P. Goddard; Bristol/UK

Purpose: This pictorial review aims to demonstrate MRI findings in inflammatory
diseases of the orbit. These conditions have a diverse aetiology and MRI exqui
sitely delineates the compartments within the eye that are affected. thus aiding in
diagnosis.
Materials and Methods: MRI of the orbit is regularly performed at our institution
and a small proportion of patients have inflammatory pathology of the orbits. We
illustrate the various pathologies found in this review.
Results: Pathologies we found included pseudotumour of the orbit, sarcoidosis
of the orbit, Wegener's granulomatosis, infections, radiation induced inflamma
tion, abscesses/cellulitis, thyroid eye disease (Graves' disease), scleritis and or
bital myositis. Conditions like lymphoma and leukaemia are also depicted in this
collection.
Conclusion: Use of MRI helps in delineating compartments of the orbit affected
and and certain characteristic features help in determining the causative nature
of the lesion.

C-0530
Usefulness of CISS technique in the MR imaging diagnosis of intraocular
lesions
V.-w. Kim, H. Kim, S. Lee; Busan/KR

Purpose: To assess the usefulness of CISS images in the diagnosis of intraocu
lar lesions, comparing CISS images with 3 mm and 1 mm sliced spin-echo T2
weighted images.
Materials and Methods: We studied 14 patients with 15 intraocular lesions (ret
inal detachment, 10; choroidal melanoma, 2; cavernous hemangioma, 1; PHPV,
1; and retinoblastoma, 1), using a 1.5T MR unit. We obtained CISS images and
3 mm and 1 mm sliced spin-echo T2-weighted images. After dividing them into
two subgroups (linear lesions, n=11; mass lesions, n=4), CISS and spin-echo
T2-weighted images were compared for detection rate and conspicuity of all le
sions.
Results: With regard to these two parameters, CISS images were superior to
1 mm and 3 mm sliced spin-echo T2-weighted images. For the assessment of
linear lesions, CISS images (detection rate, 100%; conspicuity, 2.88) were supe
rior to both 1 mm and 3 mm sliced spin-echo T2-weighted images. For mass le
sions, GISS images were superior to 3 mm sliced spin-echoT2-weighted images,
but for conspicuity, there was no significant difference between GISS images
(2.75) and 1 mm sliced spin-echoT2-weighted images (2.2).
Conclusion: Due to their higher detection rate and greater conspicuity, GISS
images were superior to spin-echo T2-weighted images for the diagnosis of in
traocular lesions less than 3 mm diameter; for the diagnosis of intraocular le
sions, they might therefore be a useful adjunct to spin-echo T2-weighted images.

C-0531
Monostotic fibrous dysplasia of the facial bones: CT and MRI findings and
differential diagnosis
S. Cappabianca, A. Barberi, R. De Rosa, A. Del Vecchio, G. Colella; Naples/IT

Purpose: Fibrous dysplasia is a benign bone disorder of unknown origin in which
normal medullary bone is replaced by weak fibrous and osseous tissue. Actually
there are no universally accepted clinical, radiographic and histopathological cri
teria that classify this kind of lesion. The authors report 14 case of monostotic
osseous dysplasia of facial bones studied with GT and MRI.
Materials and Methods: 18 consecutive patients affected by facial bone altera
tions, identified with conventional radiography, underwent GT (3 mm contiguous
slices; soft tissue and bone structure reconstruction algorithm) and MR exam
using 1T superconductive scanner (T1, fat suppressed and PD-T2 images). All
exams were evaluated by 2 groups of radiologists and maxillo-facial surgeons.
All imaging findings were compared with histological results.
Results: CT and MR results permitted to hypothesize the following diagnosis:
fibrous dysplasia (n = 11); cemento-ossifying fibroma (n =1); primitive Ewing sar
coma (n= 1); intraosseous lipoma (n= 2); non characterisable lesion (n = 3). His
tological findings provided following diagnosis: fibrous dysplasia (n = 14);
cemento-ossifying fibroma (n =1); intraosseous lipoma (n= 1); intraosseous angi
oma (n= 1); intraosseous low grade salivary carcinoma (n= 1).
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Conclusion: Bone dysplastic lesion are difficult to charact erise , especially in
cases of monostotic localization. Differential diagnosis includes a lot of patholo
gies, that may injure facial bones as unique lesions . Identif ication of certain crite
ria of differential diagnosis may provide a valid tool for differential diagnosis and
define biologic behaviour of these disorders.

C-0532
The silent sinus syndrome: Report of two cases
E. Andriotis, S. Liarikos, M. Stassinopoulou, I. Karvela, A. Rapidis ,
A. Tavernarakl; AthenslGR

Purpose: Silent sinus syndrome Is characterized by spontaneous progress ive
enophthalmos and hypoglobus , in the absence of other symptoms and unrelated
to trauma, inflammation or neoplas ia of the orbital region. Ocular find ings are
associated with a hypoplastic ipsilateral maxillary sinus with asymptomatic mu
cosal disease . Computed tomography and MRI showed these findings.
Material and Methods: We are presenting the cases of two patients, a 36 years
old female and a 32 years old male, both with left sided silent sinus syndrome
treated dur ing the last three years. CT scan showed in both patients hypoplas ia
of the maxillary sinus and enophthalmos of 3 and 4 mm respect ively. MRI's con
firmed the CT findings.
Results: Both patients were operated on with exploration of the affected antrum ,
androstomy and reconstruction of the enophthalmu s with the use of an alloplas
tic material (Medpor) . Histological examination of the antral mucosa showed no
inflammatory reaction. The rehabilitat ion of the symmetry of the eyes was com
plete.Three years post-operatively there are no signs of recurrence.
Conclusion: Silent sinus syndrome may develop after the obstruction of the
maxillary sinus ostium inside the nasal cavity from mucosal inflammation (chron
ic allergic rhinitis) . Blockage of the naso-antral communication can reduce pres
sure inside the antrum from air resorption . Negative pressure may cause thinning
of sinus walls and inward bowing of the orbital floor that result in enophthalmos
and hypoglobus . CT and MRI examination helps in its invest igation.

C-0533 @

Radiological evaluation of orbital metastases
M. Santamaria Pena, A. Saiz Ayala, J. Borrego Gomez , A. Garcia Perez;
Madrid/ES

Purpose: Orbital metastases are increasing in frecuency, reflecting the change
in natural history of patients with cancer. The purpose of this exhibit is to show
the radiological findings of orbital metastases attend ing to the anatomical struc
ture involved.
Materials and Methods: We retrospectively reviewed radiological studies of 59
patients aged between 2 and 83 (34 females and 25 males) with orbital metas
tases (study period: 1979-2002). We performed Computed Tomography (CT) stud
ies in all patients . Other tests included Magnetic Resonance (MR) in 10, and
ocular ultrasound (US) in 6. The location of the lesions , involvement of intra
orbital structures and extension into peri-orbital regions were carefully evaluated.
We paid special attention on CT bone changes.
Results: The most common primary sources of orbital metastases were breast
carcinoma and lung cancer , which represented more than fifty per cent. Other
tumors were melanoma , gastrointestinal cancer, thyroid carcinoma and prostate
carcinoma. In four cases the primary malignancy remained unknown .The more
frequently orbital spaces involved were: extraconal space (36%), intraconal space
(22%), apex (9%) and globe (6%). Bone changes were observed in 70% of cases.
Bone destruction was the most typical pattern (46%), followed by expansive pat
tern (10%).
Conclusion: The radiological findings of orbital metastases are not specific , sim
ulating many different lesions. Although the knowledge of a primary tumor reduc
es the differential diagnosis, there are some addit ional features that help us to
make the correct diagnosis. We recommend CT scan as the first Imaging method
due to its low cost and high sensibil ity in bone involvement.

C-0534 @

A diagnostic approach to lesions of the jaw
A. Bernaerts, F.M.H.M. Vanhoenacker, J . Hintjens , A.M.A. De Schepper ;
Antwerp/BE

Purpose: Jaw lesions are relatively often found incidentally on routine plain films,
computed tomography (CT) or magnetic resonance (MRI) studies. It is important
to recognize those lesions that need further histopathological confirmation and
therapy. Most radiolog ists however have a nodding acquaintance with the sub
ject. This educational pictorial essay seeks to familiarize the radiologist with the

radiographic appearance of jaw lesions and to provide a diagnostic approach
pattern when confronted with unknown jaw lesions .
Materials and Methods: We retrospectively searched institutional records of the
past decade for jaw lesions. The observed radiological findings were correlated
with the histopathological findings and, and according to the literature data, the
most useful imaging character istics were recorded .
Results: The following radiolog ical criteria were considered to be important in
the characterisation of jaw lesions:

1. radiographic density
2. lesion demarcation
3. overall morphology
4. anatomic location within the jaw
5. relationsh ip to the adjacent tooth structures
6. integrity of the cortical bone

Cross sectional imaging (CT and MRI) is important in the local staging of these
lesions . CT scan may evaluate the integri ty of the cortical bone more accurately.
MRI provides additional information regarding the characterisation of some le
sions .
Conclusion: This pictorial essay provides an overview of the radiographic, CT
and MRI appearances of the variety of jaw lesions. Most lesions may be charac
terised by their radiograph ic appearance alone, whereas CT and MRI provide
additional information. A diagnostic approach pattern for jaw lesions is interac
tively demonstrated.

C-0535
Multirow-detector helical CT of plastinated ethmoidal blocks: A new tool for
understanding and teaching endoscopic sinus surgery
B.~, E. Musumeci , B. Riederer, F. Lang; Lausanne/CH

Purpose: Toevaluate the impact of multiplanar reformations (MPR) obtained from
helical multi row-detector computed tomography (MRDCT) of ethmoidal blocks,
before and after surgery and after plastination , on teaching of the various endo
scop ic sinus surgery (ESS) procedures to the ENT surgeon , and on their under
standing by the radiolog ist.
Mater ials and Methods: In five fresh cadavers , ethmoidal blocks were withdrawn
after freezing . Left and right blocks were separ ated. All 10 blocks were examined
by MRDCT. Acquisition parameters included : collimation 4x1 .25 mm, table feed
3.75 mm/rotat ion, rotation time 1.0 second , 100 kV, 100 mAs, reconstructive in
terval 1 mm. CT data were transfered to a workstation and 1-mm-thic k MPR ob
tained . All blocks were scanned three limes , before and after surgery, and after
plastination. ESS procedures included middle meatotomy, unciformectomy, fron
tomeat icotomy, anter ior and poster ior ethmoidectomy, and spheno idotomy.
ReSUlts: MPR obtained from MDRCT allowed excellent CT demonst ration of the
various ESS procedures. Comparison of native and postoperative blocks provid
ed a didactic tool both for the ENT surgeon in training and for the radiologist.
Conclusion: MRDCT with MPR of ethmoidal blocks , before and after various
ESS procedures , represents a new improvement in the teaching of nasosinusal
imaging for the residents in radiology, and helps the ENT surgeon in training to
understand pre- and post-operatively the 3D anatomy.

C-0536
Spatial location of mandibular canal with dental volumetric tomography in
impacted third molars surgery
M.~' , C. Bodin' , P. Tlnazzi Mart ini ' , U. Consolo "; 'Verona/IT; 2Brescia/l T;
3Modena/IT

Purpose: To present a radiographic technique , using the Dental Volumetric Tom
ography (DVT) in order to locate the mandibular canal in pre-operative planning
of the impacted mandibular third molar.
Materials and Methods: Pre-operative orthopantomographic exams of 732 im
pacted third molars (523 patients: 281 females and 242 males ; age range: 16-63
years; mean age: 29.3) were used to analyse the relationship between fhe man
dibular canal and the tooth root. This was not clearly demonstrated in 135f732
(18.4%) impacted tooth . Subsequently, 97 (71.9%) of them underwent to New
Tom (Quantitative Radiology, Verona, Italy): a DVT based on a cone-beam tech
nique while others 38/135 (28.1%) underwent to computed tomography (CT)
(Somatom Plus 2, Siemens , Erlangen , Germany).
Results: Mandibular canal identified in 100% (n=135) of the DVTand CTexams
and in relation to the tooth root, it was located on a lateral (buccal ) course in
48.1% (n=65), on a lingual course in 24.5% (n=33), on an inferior course in 11.8%
(n=16) and between the roots in 15.6% (n=21). Supplementary canals were found
in 5.9% (n:8). Both DVT and CT diagnoses were confirmed during the oral sur
gery; DVT beller to identify mandibular canal in cancellous bone.



Conclusions: DVT, produc ing less radiation and being less expens ive than CT,
can be proposed as an alternative technique to CT in spat ial location of the man
dibular canal and in producing medico-legal documentation.

C-0537
Cross sectional anatomy of the temporomandibular joint
O.J. Sommer' , F.Aigner", A. Rudisch2, H. Fritsch' , T. Trieb2 , R.J. Bale2 ;

' Vienna/AT,2lnnsbruck/AT

Purpose: To delineate joint anatomy correlating CT and MRI images with cadav 
er sections.
Materials and Methods: MRI and MSCT studies of temporomandibular joints
performed at our institutions from 1996 to 2002 were revisited. MR and MSCT
images of four cadaver jo ints were obta ined . After decal cif icat ion these cadaver
jo ints were embedded in epoxy-res in and cut into parasag ittal and paracoronal
sections. Using selected anatomic specimen and sections and correlating MR
and MSCT images the anatomy of the temporomandibular joint was elucidated.
Results: There was an excellent correlation of cross sectio nal images with ana
tom ic specimen and sections. Soft tissue anatomy is well depicted using MR as
the modality of choice.
Conclusion: Correlat ion of anatomic specimen and sections with cross section 
al imaging is an effective mean to develop an understanding of temporomandib
ular joint imaging.

C-0538
The assessment of lingual vascular canals by dental CT
M. Arac, S.~, H. Celik, A.D. Karaosmanoglu, M. Uzun ; AnkaraITR

Purpose: Sublingual artery and its branches run in the floor of the mouth and
prone to substantial bleeding when injured during an implantation procedure.
These branches enter the mandible from the lingual side and run through bony
canals in the mandible . The purpose of this investigation is to evaluate the fre
quency, diameter, direction and position of lingual canals by dental CT.
Materials and Methods: 18 patients who underwent dental CT of the mand ible
before implantation were included in this stUdy. Tomograph ic examination was
performed in a trans verse plane parall el to the mandibular base by bone algo 
rithm. Multiplanar reconstructions were obtained in the orthoradial and panoram
ic planes .
Results: All patients demonstrated at least one canal and 7 patients had at two
or more canals . One of the patients presented with four canals .The typical lingual
canal locations were the middle of the mandible and the premolar region. The
mean diameter of the lingual canals was 0.8 mm ± 0.2 (SD) in the middle, 0.6 mm
± 0.1 in premolar regions .The direction of median canal was ante rior and slightly
caudal. Lateral canals were directed in a medial manner.
Conclusions: Before the dental implantation procedure, beside the relationships
of implant with the important anatomic structures, lingual vascular canals should
also be evaluated . Dental CT examination easily demonstrates the occurance,
position , direct ion and size of the lingual canals . By the ensurance that radiolo
gists and dentists are aware of these cana ls and their importance, bleeding com
plications during the placement of implants could be avoided .

C-0539
High-density paranasal sinus images: CT evaluation
X. Pruna , V. Garr iga, N. Roscn , M. Cuadrado, X. Serres , M. Martinez,
M. Zarcero ; Granollers/ES

Purpose: To review the imaging different ial diagnosis of slnonasal radiodensities
with high-resolution CT; to recogn ize the potential pitfalls that can arise when
evaluating nasosinusal radiodensities; to correlate radiologic al findings with path
ological ones.
Material and Methods: Computed tomography is the most commonly used mo
dality for study ing sinonasal diseases. It is not rare to find some high -density
areas that mayor may not be surrou nded inflammatory signs.We retrospectively
examined our CT case material looking for sinonasal stud ies that conta ined radi
opaque areas and tried to classify them. Some cases were completed with oth
ers imaging modalities (plain radiographs, ultrasonography, MR) or with different
section planes tomography.
ReSUlts: We organ ized the finding s in three great groups.The first one was the
non-pathological conditions like pitfalls , anatomic variants (e.g. frontal sinus with
expanded septa) , some foreign mater ials (e.g. displaced endodotic mater ial) or
postsurgical changes (e.g. Eyrie procedure). The second was composed of in
flammatory diseases , including chron ically inspissated sinonasal secretions and
bacteriological or fungal etiologies. And the last group was formed by benign or

malignant masses .These tumors could produce bone or calc ifications primit ively
or showed these areas as a result of neighbor bone destruction and inclusion in
the mass. In some cases pathological or microbiological correlation was done.
Conclusion: CT is the best radiological procedure to evaluate intranasal and
intrasinusal high-density areas. A detailed analys is of these naso-s inusal high
density findings can help us to establish a cor rect diagnosis in the different path
olog ical or non-pathological situations of this area.

C-0540
Imaging findings of benign and malignant tumors of the jaw
S. Lim, H.-Y. Choi , S. Lee; SeouI/KR

Purpose: To review the imaging findings in benign and malignant tumors of the
jaw.
Materials and Methods: Imaging studies of 89 patients with 97 pathologic le
sions of the mandible in 67 and maxilla in 29 were reviewed. All cases were
evaluated with CT and MRI were performed in 5 malignant cases .
Results: Odontogenic cystic pathologic lesions included dentigerous cyst in 16
and radicular cyst in 5 cases . Odontogenic benign tumors included odontoma in
35, ameloblastoma in 13, cementoma in 8, calcified epithelial odontogen ic tumor
in 3. Nonodontogenic benign tumor included fibroma in 5, osteoma in 1. Other
malign ant tumors included squamous cell carcinoma in 7. non-Hodgkin's lym
phoma , fibrosa rcoma , adeno id cystic carcinoma and chondrosarcoma in each
one. Imaging findings were spec ific in odontomas shOWing radiopaqu e speckled
calcif ic masses surrounded by a lucent ring, and ameloblastomas showing radi
olucent multilocular honeycombed appearance with bony expansion of variable
degrees.The differencial diagnos is of each mal ignant tumor was difficult but can
be helpfut from benign tumors .
Conclusions: The pathologic conditions of the mandible and maxilla are numer
ous and include primary osseous neoplasm/cysts that are specif ic to this region
as well as osseous tumors that are not specific to this region. This exhibit reviews
many common and uncommon lesions of the mandible and maxilla with CT and
MRI image s. Imaging findings are usefu l in providing a focused differential diag
nosis and are highly specific in selected cases.

C-0541
The usefulness of ultrasonography for the assessment of
temporomandibular joint disorders
F. Tognini' , G. Tognini' , D. Manfredini' , D. Melch iorre 3 , V. Zampa ' ,
M. Romagnoli' , M. BOSCO' , S. Bombard ieri ' ; 'Pisa/IT,2Parma/lT,3Florence/IT

Purpose: To assess the role of ultrasonography (US) in the evaluat ion of TMJ
internal derangement and osteoarthrosis as compared to magnetic resonance
finding s.
Materials and Methods: Participants in this study were 34 consecutive patients
with signs and symptoms of temporomandibular disorders (TMD) . All 68 TMJs
were evaluated to detect the presence of joint effus ion, disk displacement, and
condylar morphology abnormalities using two diagnostic tecniques: MR imaging
findings and ultrasonographic investigation. Reliability of ultrasonographic d iag~

nosis were assessed in terms of accuracy, specificity, sensib ility, positive (PPV)
and negative predicti ve values (NPV) as compared to objective magnetic reso
nance imaging findings conside red as the "gold standard".
Results: Ultrason ography showed a good accuracy both for the presence of in
trarticular fluid (k = 0.642; specificity 84%, sensibility 80%, NPV 84%, PPV 80%)
and disk displacement diagnos is (k = 0.544; specificity 90%, sens ibility 62%,
NPV 79%, PPV 80%), while it seems less reliable to detect condylar abnormali
ties (k = 0.376; specificity 83%, sensibility 71%, NPV 38%, PPV 95%).
Conclusions: Ultrasonography proved to be accurate in demonstrating the pres
ence of jo int effusion and disk displacement but less reliable in the detection of
condyl ar morphology abnormalities.

C-0542
Evaluation of lingual vascular canals of the mandible with dental CT
M.A. QQl@, M. Ukmar , T. Bole , A. Morra , E. Lubin , R. Pozzi-Mucelli ; Trieste/IT

Purpose: To assess the occurre nce, number, diameter and position of the lingual
vascula r canals in patients undergoing preimplantation CT of the mandible .
Materials and Methods: Seventy patients underwent preimplantation dental CT.
Presence, number, diameter and location of the lingual vascular canals were
evaluated on a workstation. Based on their location and diameter the canals were
divided into: median superior canal (MSC), median inferior canal (MIC), lateral
mesial canals (LMC) and lateral distal canals (LDC).
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Results: 0 to 5 canals were found in each patient. MSC was present in 98.6% of
cases , MIC in 38.6%, LMC in 48.6% and LDG in 38.6%.The entrance foramen of
MSG had a mean diameter of 0.85±0.28 mm, located either in or near the midline
and at a mean of 11.3±2.6 mm from the lower edge of the mandible, while the
entrance foramen of MIC had a mean diameter of 0.58±0.21 mm, located in or
near the midline and at a mean of 5.5±2.2 mm from the inferior border of the
mandible.The entrance foramina of LMC had a mean diameter of 0.60±0.24 mm,
located at a mean of 5.1±2.5 mm from the midline and 6.3±3.2 mm from the infe
rior border of the mandible, while the entrance foramina of LDG had a mean
diameter of 0.58±0.19 mm,located at a mean of 19.3±7.3 mm from the midline
and 6.6±5.4 mm from the inferior border of mandible.
Conclusion: Dental CT provides a good demonstration of the presence, number,
diameter and location of lingual vascular canals .

C-0543
MR Imaging of orbital inflammatory pseudotumor with intracranial
extension
E.J.~" K.J. Ahn", Y.J. Kim'. S.L. Jung', A.K. Jung', S.Y. Song'; 'Koyang/KR,
2Seoul/KR, 3Incheon/KR

Purpose: To demonstrate a variety of MR imaging findings of orbital inflammato
ry pseudotumor with an intracranial extension .
Materials and Methods: The MR features of 6 patients , who were clinically diag
nosed as having an orbital inflammatory pseudotumor with an intracranial exten
sion (age 42-60 years) were retrospectively reviewed.
Results: All patients had a unilateral orbital inflammatory pseudotumor. An in
tracran ial extension of the orbital pseudotumor through the superior orbital fis
sure was found in all cases. The extension was found through the optic canal in 2
cases, and through the inferior orbital fissure in 1. In all patients, the orbital le
sions extended into the cavernous sinuses with an abnormal signal and/or mass
lesions .The extension was demonstrated n the following areas: the middle crani
al fossa (n=5), the tentorium cerebelli (n=3) , Meckel 's cave (n=2) , the petrous
apex (n=2) , the sella (n=2), the clivus (n=1), the pterygopalatine fossa and in
fratemporal fossa (n=1) , the infraorbital foramen (n=1) and brain parenchyma
(n=l).The lesion appeared hypointense on both T1-andT2-weighted sequences
and showed a marked enhancement on post-Gd·DTPA Tl -sequences. All pa
tients were given high doses of steroid , and a dramatic reduction in symptoms
was observed . One patient experienced a recurrence . One follow-up MR image
depicted a significant decrease in the volume of the abnormal area.
Conclusion: MR imaging is useful for demonstrating a variety of intracranial ex
tensions of an orbital inflammatory pseudotumor and in differentiating other le
sions that extend from the orbit to the intracran ial structures.

C-0544
The value of CT localization of intraocular foreign bodies In qualifying for
vitrectomy
W.~, J. Mackiewicz, J. Zlomaniec; LublinlPL

Purpose: The aim of the study is to assess the value of computed tomography in
localizing intraocular foreign bodies and qualifications for surgery. For removing
foreign bodies from the eye a minimally invasive technique of vitrectomy is used
today. It consists in introducing within vitreous humour optics and instruments. To
perform the operation effectively it is necessary to precisely determine the local
ization of a foreign body, especially when the transparency of vitreous humour is
decreased .
Material and Method: The material comprises 21 patients with intraorbital for
eign bodies absorbing X-rays. CT examinations of the eye-sockets was done
2 mm thick axial sections, secondarily reconstructions in fibular and frontal planes
were performed. The position of intraocular foreign bodies was determined in
relation to the ocular equator, quadrants and the position in the frontal plane
corresponding to the hours on a clock. It was assessed if a foreign body is in the
wall of the eyeball .
Results: In 16 cases a foreign body was localized in the eyeball in vitreous hu
mour, in 3 cases in the wall of the eyeball and twice after double perforation of
eyeball walls it was outside the eyeball inside the eye-socket. 19 patients were
qualified for vitrectomy in 17 cases foreign body was removed and in 2 cases it
was left when it was deeply in the eyeball .
Conclusions: Computed tomography enables the assessment of intra- and ex
traocular local ization of a foreign body and precise determination of its localiza
tion inside the eyeball enabling exact planning of the surgical procedure.

C-0545
Space occupying lesions in the preseptal compartment of the orbit:
A pictorial review
N.M. Q!)Qi, vcs. Moon; Seoul/KR

Purpose: To illustrate the CT and MR appearances of space-occupying lesions
in the preseptal compartment of the orbit.
Materials and Methods: We reviewed CT (22) and MR (9) of 31 patients with
space occupying lesions in the preseptal compartment.
Results: We categorized three clinical entities involving preseptal compartment
into 1) malformation and age-related change: fat prolapse , dermoid , 2) inflamma
tory change : cellulitis, acute lacrimal adenitis, dacryocystitis, chalazion, 3) tu
mors: benign tumors including retention cysts such as epidermal cyst,
dacryocystocele. dermolipoma, xanthelasmas, inflammatory pseudotumor, ma
lignant lesions including lymphoma, melanoma. squamous cell carcinoma , seba
ceous carcinoma, vascular tumor such as capillary hemangioma.
Conclusion: The preseptal lesions are easily evaluted clinically. However, im
aging study such as CT and MR should be performed whenever deep extension
of the lesions is suspected.

C-0546
Benign and malignant neoplasms of the salivary glands: Ultrasonographic.
color and power Doppler features
M. Braschi , M. Precerutti, F. Draghi , F.Calliada; Pavia/IT

Purpose: Ultrasonography, thanks to the availability of high frequency and high
resolution probes, gives us the chance to analyze major salivary glands and their
vascularity and to identify also small neoplasms .The aim of this work is therefore
to investigate the chance of discerning between benign and malignant lesions , to
increase the diagnostic specificity and to evaluate the vascularity of the lesions
in order to assess their aggressive behaviour by reanalysing our case-record.
Materials and Methods: 52 patients have been examined , their age ranged be
tween 25 and 76 (average 56): they all displayed focal lesions of the salivary
glands : 16 Warthin's tumors , 2 mucoepidermoid carcinomas. 14 pleomorphic
adenomas, 1 acinic carcinoma, 1 squamous cells carcinoma , 1 MALT lympho
ma, 14 non-Hodgkin's lymphomas, 3 metastatic localizations.
Results: Warthin's tumors and the pleomorphic adenomas appeared to be the
most frequent neoplasms with typical vascularization and ultrasonographic fea
tures. Aggressive malignant neoplasms could not be distinguished from the met
astatic lesions.The nodal NHL localization appeared typical, while the parenchymal
one could not be surely assessed .
Conclusion: Grey-scale ultrasonography. associated with color and power Doppler
and fine-needle aspiration biopsy can generally assess the diagnosis in all cases .

C-0547
Pathways of invasion of malignant sinonasal tumors to the orbit
E. Tavernaraki, M. Stassinopoulou, S. Valsamis, G. Lagogiannis, A. Rapidis ,
A. Tavernaraki; Athens/GR

Purpose: Malignant orbital tumors are relatively rare. In most cases the orbital
contents are invaded from an anatomically adjacent malignant neoplasm . Orbital
exenteration in cases that vision exists in the ipsilateral eye is a mutilating oper
ation the decision of which is extremely difficult to take.The preoperative imaging
study is of great importance when such decision is taken.
Material and Methods: During the years 1992-2001 , 130 patients with malig
nant tumors of the middle third of the face where operated on in our department.
In 18 of those patients (14%) surgical treatment included orbital exenteration.
The invasion of the orbital contents was due to a maxillary sinus carcinoma in 12
patients . the ethmoids in 5. and the cranial base in 1. In all patients diagnosis
was established after radiological examinations with CT and MRI scans .The ra
diographic findings that favored orbital invasion were the distraction of the orbital
floor, invasion of the eye muscles, the distraction of the lateral nasal and orbital
septum and the invasion of the sphenoid sinus .
Results: In all patients the orbital content was excised en block with the tumor of
the paranasal sinuses without an intra-operative effort to avoid exenteration .The
reconstruct ion of the defects was made with the use of local flaps in the same
operative time.
Conclusion: Radiographic findings that show distraction of the orbital floor and
the lateral nasal and orbital walls in the presence of a malignant sinonasaltumor
are pathognomonic of disease extension inside the orbit.
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C-0548
Microvascularized bone allograft in mandibular surgery: Imaging studies in
planification and follow-up
J. Galant Herrero', A. Martinez', F. Lorente', M. Navarro ', E. Arana ' , L. Marti
Bonmatis: 'AlicanlelES, 2ValenciaiES

Purpose: To summarize our experience in the follow-up of bone allografts in the
treatment of aggressive tumors of the jaw.
Materials and Methods: 37 lesions of the jaw Imaged and surgically treated with
bone allografts (fibula and iliac crest) were followed with imaging. Before surgery
we also included in the preoperative study axial CT images at the level of the
tumor and including both horizontal ramus filmed at 1:1 size. In the follow-up,
panoramic studies were performed each 3 months the first year and biannually
the second year. At least one CT study with 3D reconstruction was performed to
assess mechanical and osteosynlesis complications . To assess the viab ility of
the allografts, gammagraphic studies were made .
Results: Failure in vascularization in 6 patients lead to failure of the allograft
procedure and was shown as an increase in the attenuation of bone with resorp
tion in CT. Scintigraph ic studies showed devascularized bone in all the cases.
Infection was found in 5 patients and was medically controlled. Reconstruction
1:1 we re used by the surgeons to measu re and moldeate the allograft in the
surgery room.
Conclusion: Imaging studies const itutes a valuable tool in the evaluation of bone
allografts. 1:1 image s in the planes ment ioned proved their usefulness.

C-0549
Ultrasound of the eye
R.~, E. Elizagaray, L. Oleaga , O. Grande , A. Garcia Bolado, O. GorriJio.
I. Lecumberri, M. Barcena ; Bilbao/ES

Purpose: Review the ultrasound findings in cases of vitreous , retinal and coroid
pathology.
Materials and Methods: Ultrasound of both eyes (13,5 and 7,5 MHz.Transduc
ers) were performed in 93 patients with decreased visual acuity. In 9 cases , MRI
was also performed.
Results: We found 46 cases of vit reous hemorrhage. 13 patients had retinal de
tachment and vitreous hemorrhage and 4 cases had coroidal detachment and
vitreous hemorrhage. We found 30 cataracts and in 16 cases another pathOlogy
was associated . 29 cases of retinal pathology and 18 cases with coroidal patho l
ogy (9 melanomas, 7 coro idal detachment, 1 angioma and 1 retrocoroid he
matoma)
We studied 4 patients with congenitallessions , 9 traumati c eyes and 6 postoper
ative eyes . Surgery was performed in 41 cases and clinical follow-up in the rest.
Conclusions: Ultrasound is very helpful to diagnose the etiology of decreased
visual acuity, especially in cases of vitreous hemorrhage or cataracts, where the
clinician can not fUlly evaluate the back of the eye.

C-0550
Evaluation of styloid process by three-dimensional computed tomography
y.C. Basekim, E. Silit , A. Gungo r, H. Mutlu, Z. Pekkafali , E. Kizilkaya;
IslanbulfrR

Purpose: To dete ct variations and standards of styloid process (SP) in healthy
individuals by three-dimensional computed tomography (3D CT).
Materials and Methods: 138 cases (51 wome n, 87 men) , with no known symp
toms related to elongated SP, performed temporal bone CT. 3D relormalled CT
images were obta ined from these images and length , structure and medial angu
lation of SP evalua ted in these 3D CT images . Cases ranged from 17 to 86 years.
Results: The SP wasn't detected bilaterally in three cases and unilaterally in a
case. An average length of SP is 2.83 cm (min 1.58, max 5.48) and an average
angula tion to medial 69 .4 degree (min 84.1, max 60.6). There is no sex difference
between length and angulation statistically.
Conclusion: Anatomical characteristics of SP may show great variations. These
variations are clearly evaluated by 3D CT.

C-0551
3D PO angio-reconstruction of the orbital and ophtalmic vessels
I.U. Nasnikova , E.V. Kruglova, S.1. Kharlap, V.S. Akopjan , A. Zubarev;
Moscow/RU

Purpose: To examine topography and angioarchitecture of the orbit and eyebulb,
to specify the hemodynamical parameters and methodical basis of diagnosis using
3D PD.

Materials and Methods: Anatomic landmarks of orbital and optical vessels ', were
evaluated in B-mode, Color and PO, 3D PO angio-reconstruction in axial and
sagittal scans in 92 patients (age range 20·74,1 patient 5-years old) .69 patients
- without any symptoms of orbital and optical diseases. 8 patients with optical
and orbital tumors, 8 patients with vascular disorders in retina and optical nerve ,
7 patients with detached retina were enrolled in our study.
Results: We proposed the 3D PO method of topographic identification based on
the vessel's detection in or nearby any anatomic structure. Using 3D PD for qual
itative characteristics and analysis we oriented on: 1. detected arteries and veins
in Color and PD; 2. US-images of the eyebulb , rectus muscles, optic nerve and
orbital walls in one scan ; equivalent carrying out of the scanning trajectory "from
top-to bottom" or "from the outside to inside ". Using 3D PD allowed us to assess
not only retina's vessels, but the choroid vascular system and formation of vorti
cosae veins in all patients without any symptoms of orbital and optical diseases.
3D PD permitted to evaluate vascularization degree of orbital and optical tumors
in all cases .
Conclusion: 3D PO angio-reconstruction can be successfully used for the as
sessment of the normal and pathological vascularization of the eyebulb and or
bital space .

C-0552
withdrawn by author

C-0553
Temporal bone fractures: Usefulness of axial helical HR-CT of the temporal
bones in acute cranio-cerebral trauma
A. Balanika, C.E. Kokkinis , N. Makris, S. Stathopoulou, N. Evlogias ,
P.J. Papadaki , C. Artinopoulos, G.M . Zavras; KifissialGR

Purpose: To evaluate the role of axia l helical high-resolution CT imaging of the
temporal bones in the setting of acute head trauma after emergency clinical (ot
orrhea) or CT brain findings (mastoid opacification, temporal lobe injury).
Materials and Methods: 84 selected pat ients with acute head trauma (direct
trauma or severe craniocerebral injury) underwent HR-CT of the temporal bones
(2/2/1 mm) after conventional CT brain examination.The causes of trauma was
car accident (42), motorcycle accident (36), pedestrian injuries (2), fall (3) and
bicycle acc ident (1) . The protocol included unenhanced axial thin sect ions
(313/1 .5 mm) , reformatted in multiple projections in selected cases.
Results: 57 temporal bone fractures were depicted (45 unilateral and 6 bilateral) :
48 longitudinal fractures (84%). 5 transverse fractures (9%) and 4 mixed frac
tures (7%). In 2 patients there was no fracture line but only ossicular chain dislo 
cation .The total results and the or iginal and MPR images will be discussed.
Conclusions: Axial helical high-resolution CT imaging of the temporal bones in
the acute phase of craniocerebral trauma is an easy and reliable imaging method
for the early detection and further management of petro us bone trauma.

C-0554
Tumors of the oral cavity: Utility of rnuttlplanar reconstructions In the
evaluation of "T"
P. Rinaldi, T. Pirronti , R. Foschi, C. Giangregorio, F. Molinari, M. Politi ,
P.Marano; Rome/IT

Purpose: Squamous cell carcinomas of the oral cavity represent a group of ne
oplasms with adverse prognosis. This study intends to show the utility, in the
staging of lower tumors, of mandibular CT with multiplanar reconstructions by
Dentascan (General Electric, PHY, USA) .
Material and Methods: Twelve consecutive pat ients (9 males and 3 females,
ranging in age between 44 and 62 years) , with squamous ce ll carcinoma of the
buccal floor , entered the study. Panoram ic radiographs and spiral CT of the man
dible, with reconstructions of axial sequences using oentascan software were
performed in all patients.
Results: All patients underwent surgery based on the clinical and radiological
indications. Five patients with cortical erosion and marginal involvement of the
spongy bone and no involvement of mandibular canal , underwent marginal man
dibulectomy. Seven patients with canal infilt ration underwent radical hemimand
ibulectomy. The diagnosis was further confirmed by concordant histology and
biopsy findings.
Conclusions: Based on these findings we believe that the introduction of Den
tascan in the diagnostic protocol of these patients allowed for the indication of
conservative surgery. In fact , in those patients without involvement of ipsilateral
mandibular canal, the conservative surgical treatment resulted in a negligible
cosmetic damage while the functional impairment associated to the excision of



the inferior alveolar nerve in case of radical surgery, was prevented. Otherwise in
those patients with involvement of the mandibular canal , demolitive surgery was
performed, this being unavoidable.

C-0555
CT in transplantants biomodelling for plastic reconstructions in face zone
T.V. Bulanova , A.U. Vasilyev, M.G. Panln, S.U. Ivanov, O.Z. Topolnitsky ;
MoscowlRU

Purpose: To determ ine abilit ies of CT in plast ic reconstructions' preparing after
face injur ies.
Materials and Methods: 12 patients with post-traum atic defects and deform a
tions were studied. In 2 patients orbit deformation was combined with post-trep
anation defects of frontal and parietal bones, in 2 - with defect and deformation of
nose saddle .We conducted the complex research of the patients, which includes
clinical-laboratory investigation and helical CT with multyp lan and 3D reconstruc
tions . Helical scann ing was carried out with 3 mm slice thickness and following
computer stereo-lithographic biomodelling .
Results: On tomograms the lesion zone was perfectly seen, we can estimat e its
interrelation with adjoining structures. Topometric measur ings and reconstr uc
tions allowed to correlate exact linear and angular sizes of the defect with analo
gous sizes of cont ralateral struc tures, that gave an opportunity to calcula te the
area and the shape of the transplantant and perceiving fixation zones. The pat
tern s of the future perceiving fixation zones and transplantants with real sizes
and forms (individualized stereometric recreation of the anatomical defect with
the help of CT-dates) were made.The exclusive endoprostheses (made with CT
raw dates registration) corresponded with great accura cy to Ihe absente e bone
structures. They allowed to shorten considerably the time of the surgical opera
tions because there was no need in intraoperative correction of the sizes and
configurations of the transplantants. Thus , the fine stable functional-aesthetic
results in face reconstruction operat ions were provided .
Conclusion: Helical CT is a basic method of the definition of individual stereo
metric transplantant parameters, which correspond to the filling bone structures .

C-0556
Primary parotid lymphoma: Radiologic-pathologic correlation
A Kalogera-Fountzila, E. Xinou , I. Kostopoulos, N. Fotiadis, A Tzinas,
A Lefkopoulos , AS. Dimitriadis; Thessafoniki/GR

Purpose: To demonstrate computed tomography (CT) features of primary parot
id lymphoma with regard to histopathologic findings.
Materials and Methods: CT examinations and medical records of 8 patients (6
females-2 males, aged 48-81 years) with histologically proven primary parot id
lymphoma were retrospectively reviewed . The mean CT numbers (Hounsf ield
units) of the parot id lesions, the involved lymph nodes and muscles in unen
hanced and enhanced images were calculated.
Results: Prima ry lymphoma (stage I-II) was found in 7 patients and one was in
stage III. Three patients had mucosa-associated lymphoid tissue (MALT) lym
phoma, two of which had a past history of Sjogren 's syndrome. In cont rast-en
hanced CT images, parotid lesions which had similar appearance with involved
lymph nodes were usually isodense (5/8) compared to muscles with low frequen
cy of calcif icat ions (1/8) and necros is (3/8). CT revealed infiltration of the adja
cent structures (maseter (5/8), carotid artery (2/8), retroauricular region (3/8),
lingual tonsil (2/8) , valeculae (3/8)) and lymph node (6/8) and spleen (1/8) in
volvement. All patien ts were treated with chemotherapy and 2 patients received
complementary radiotherapy.Three patients out of 7 who had complet ed therapy
achieved complete remission (CR) and 2 partial response (PR); one of them
relapsed to the other parotid gland.
Conclusion: Primary parotid lymphoma has characteristic relatively low dens ity
appearance in CT, which correlates strongl y with pathology findings .

C-0557
CT and MR angiography findings of persistent stapedial artery with azygos
anterior cerebral artery
T, Yilmaz , R. Savas, H. Alper, O. Oktay; Izmi rlTR

Purpose: Persistent stapedial artery is a rare congenital vascular anomaly, that
may present as a pulsatile middle ear mass or that may appear as an inciden tal
finding.We report CT and MRA findings of persistant stapedial artery with aber
rant internal carot id artery and coexit ing azygos anterior cerebral artery.
Materials and Methods: A pink pulsatile mass behind the right tympanic mem
brane in a two year old girl was revealed on physical examination. High resolution

tempo ral bone CT and cranial MR angiography was performed for evaluation of
the mass.
Result: CT study and MR angiography showed absence of the vert ical portion of
the right internal carotid artery, the aberrant course of the right internal carotid
artery in the middle ear, the stapedial artery arising from the aberrant right inter
nal carotid artery and azygos ante rior cerebra l artery.
Conclusion: Persistent stapedial artery is a rare anatom ic variant. Coexistence
with azygos anterior cerebral artery represen ts an embryological relationship.
The diagnosis of persistent stapedial artery is achieved utilising high resolotion
temporal bone CT and verified on MR angiography. Imaging helps to prevent
complications in middle ear surgery.

C-0558
Paranasal CT findings in cases with treated leprosy
A.~, E. Kocakoc, T. Karlidag, S. Serhatl ioglu, A. Songur, H. Ozdemir,
Z. Bozgeyik; EfaziglTR

Purpose: Nasal and paranasal sinuses involvement is common in lepromatous
leprosy and is of considerabl e epidemiologi cal signif icance. In the previous stud
ies only a few untreated leprosy cases were included in the study,The aim of this
sludy is to investigated the late phase paranasal abnormalities of the treated
lepramatous leprosy cases and evaluated the findings in comparision with the
previous studies.
Materials and Methods: Thirty-eight patients treated for lepramatous leprosy
were included in our study. Clinical examination, coronal CT examination of para
nasal sinuses and ethmo id sinus endoscopy were carr ied out in all patients , to
investigate the involvement of the paranasal sinuses in leprosy. In eighteen of 21
ethmoid sinus involvement noted on CT scan , biopsy were taken from ethmoid
sinus.
Results : Twenty-three patients had sino-nasal symptoms. Endoscopic examina
tion showed pathologies in 21 of all these patients. The most common finding
was septal perforation (47%) . Abnormalities in the paranasal CT images were
shown in 27 (71%) of the patients. Ethmoid sinus were involved in 21 patients
(55%). Maxillary, frontal and sphenoid sinuses aHected in 18, three and two pa
tients, respectively.Various degrees of nasal septum perforat ion was noted in 18
cases.The ethmoid biopsy showed involvement by lepromatous leprosy in six of
18 patients (58.3%).
Conclusion: Findings suggesting persistant infection have been encountered
common ly in lepromatous leprosy cases , although they were treated . Paranasa l
sinus CT investigation is highly useful diagnostic method in the follow-up of cases
with lepromatous leprosy and in the evaluation of the response to treatment.

C-0559
Lymphoeplthelial parotid enlargement in patients with AIDS: The
usesfullness of ultrasound in the diagnosis
A.~, I. Karydis , C. Fessa,T. Konstantinid is, C. Kakou, S. Katelanis,
G. Panos; AthenslGR

Introduction: Benign Iymphoepithelial intraparotid cysts in HIV(+) patients is
considered part of a syndrom e called OILS (diHuse infilt rating syndrome), char
acter ized by persistent circulatinq CD8-lymph ocytosis and visceral lymphocytic
infiltration ,
Aim: To study the value of ultrasound in diagnos is of benign Iymphoepithelial
lesions in HIV(+) patients.
Materials and Methods: Five out of 270 patients in our unit presented clinically
with bilateral parotid enlargement. All assessed with gray scale ultrasonography,
color and power Dopple r. FNA biopsy was performed on a number of patients
and the aspirate was subsequently cultured. Peripheral CD4 and CD81ymphocytes
were measured with flow cytometry.
Results: Parotid enlargement was associated with intraparenchymal nodules and
cysts, not purely anecho ic, Some of them had internal vascu larity. Spectral anal
ysis revealed slow systolic velocity and low resistivity index. COB-lymphocytosis
was pers istent in periphera l blood and CD4/CD8 ratio was uniformly low. FNA
biopsy whenever performed did not reveal neoplastic characterist ics. Cultu res of
the aspirate were sterile. Lymphocytic infilt ration was the only finding revealed.
Conclusions: Lymphoep ithelial cystic parotid enlargement was documented in
5 out of 270 (1.85%) patients HIV(+) studied. The diHerential diagnosis of the
cysts includes lymphoma, Warth in's tumor and first branchial cleft cysts. Lym
phomas are solid, and the other two entities are rarely bilatera l. Although Iym
phoepithelial cysts can be imaged successfully with ultrasound, FNA biopsy under
ultrasound guidance is necessary for confir mation of the diagnosis.
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C-0560
Temporomandibular joint involvement in rheumatoid and psoriatic arthritis:
USvsMRI
F. Tognini', D. Manfredini', D. Melchiorre" V. Zarnpa' , L. Bazzlchl ',
S. Bornbardieri' . G. Tognini' , M. Bosco ' ; ' Pisa/IT,2Parma/IT

Purpose: To evaluate the diagnostic accuracy of ultrasonography (US) for the
assessment of temporomandibular joint (TMJ) effus ion in rheumatoid arthritis
(RA) and psoriat ic arthritis (PsA) as compared with magnetic resonance (MR)
finding s.
Material and Methods: Partic ipants in this study were 17 consecutive patients
(11 with RA and 6 with PsA) with signs and sympthoms of Temporo-mandibular
Disorders (TMD) . All 34 TMJs were evaluated by means of MRI and US in order
to detect the presence of joint effusion . Reliability of ultrasonographic diagnosis
were assessed in terms of accuracy, sensitivity, specifity positive (PPV) and neg
ative predictive values (NPV) as compared to magnetic resonance imaging find
ings assumed as the standard of reference.
Results: MRI diagnosis of intrarticular effusion was established in 18 joints (12
with RA and 6 with PsA). Ultrasonographic confirmation of joint effusion has been
made in 16 patients (12 with RA, 4 with PsA).Therefore US showed a sensitivity
of 70.6% and a specifity of 75%. The predictive positive and negative values
were 75% and 70.6% respectively and the overall agreement between the two
diagnostic technique for the diagnos is of temporomandibular joint effusion was
72.2%.
Conclusions: Our findings suggest that US could represent a reliable techniqu e
for the evaluation of TMJ effusion. Proving also to be useful in evaluating disk
displacement and condylar abnormalities related to rheumat ic disorders.The in
trinsic properties of such technique could justify its daily employ as a first level
diagnostic tool for clinical evaluation of TMJ in rheumatoid arthritis and psor iatic
arthritis.

C-0561
Prognostic imaging findings of malignant tumors of the maxilla and the
maxillary sinus
E. Moutaftsis, V. Koronis, H. Apostol idis, S. Valsamis , A. Rapid is,
A. Tavernaraki; Athens/GR

Purpose: Malignant tumors of the maxilla and the maxillary antrum show a poor
prognosis regardless therapy.This fact is due to the biological behavior and the
intra-operative difficulties in eradicati ng disease .These findings have led to the
effort for a more accurate preoperative selection of cases based on imag ing
modalities .
Material and Methods: During the years 1992-2002, 56 patients with malignant
neoplasms of the maxilla and the maxillary antrum were treated in our depart
ment. Patients were clinically staged according to the size of the primary tumor,
the extension of the disease into the skin and the ipsilateral orbit. The radio
graphic criteria included the distraction of the posterior osseous wall of the sinus,
the invasion of the internal pterygo id muscle, the wings of the sphenoid bone, the
pterygomaxillary space, the orbital floor and the invasion of the nasal septum .
Results: All patients were subjected into surgical treatment. From the 56 pa
tients, 26 (46%) developed local recurrence after treatment. In all of these pa
tients there were histologically positive surgical margins.All patients had negative
clinical criteria, whereas they were comply ing into 2 or more of the radiographic
criteria referred . The other 30 patients (54%) that showed negative clinical and
radiograph ic crite ria all remained free from disease .
Conclusion: Preoperative radiograph ic (CT, MRI) staging is critical in determ in
ing the operab ility of the malignant neoplasms of the maxilla and the maxillary
antrum.

C-0562
Virtual endoscopy (VE) of the nose and paranasal sinuses:The clinical
impact
T. Magli , F. Ciaccia ; Taranto/IT

Purpose: Conventional CT is todays ' gold standard" in the evaluat ion of parana
sal sinuses. The aim is to evaluate the clinical impact of VE in this field.
Materials and Methods: 21 patients (M13; F8). 11-65y (average 49y). Multislice
CT MX 8000 ; MXVIEW workstation.Thickness 2.5 mm: overlapping: 50%; recon
struction increment: 1.6 mm; PITCH: 0.785; rotation lime : 0.5 sec ;
Results: CT scan with coronal reconstruction was performed in 21 patients; 12
polyposis; 4 recurrence after FESS; 3 anatomical variants ; 1 maxillary sinus frac
ture ; 2 cysts. Conventional CT versus VE was evaluated . In the 12 cases of poly
posis , 4 presented reactive osteosclerosis. 3 anatomical variants. VE in these

patients showed mucosal changes but not osteosclerosis or anatomical variants ,
as in conventional CT. VE showed better than conventional CT the entry to the
tubae auditivae. In the 4 recurrences after FESS , VE was exceptional in evaluat
ing new surgical anatomical status especially after re-operation . VE did not add
information to conventional CT in trauma and cysts.
Conclusion: VE is helpful in anatomic evaluation before and during the surgery,
and didactic purposes.

C-0563
Assessment of temporal bone fractures with high-resolution CT
M. Lid6n-LQrente, E. Mayayo-Sinues, G. Hernandez Delgado, J. Fraile Rodrigo,
R. Fernandez Liesa, L.H. Ros Mendoza; Zaragoza/ES

Purpose: To demonstrate the ability of hiqh-resolution CT in the diaqnosis of
temporal bone fractures and the most common complications: hemotympanum,
disrupt of the osicular chain, facial nerve injury, ear capsule injury and labyrin
thine fistula .
Materials and Methods: Review of patients with temporal bone trauma who un
derwent CT from June 1996 to September 2002. Evaluation of all patients with
high resolution CT was performed with axia l and coronal views , or with multipla
nar reformation (MPR) when coronal plane was not possible. Used parameters:
adjacent sect ions of 1 mm thick, with high resolut ion characteristics to explore
the ear.
Results : Temporal bone fracture is the most common lesion in base skull injury,
and it is classified with reference to the long axis of the petrous bone as either
longitudinal or transverse. We found that longitUdinal fractures (75%) are more
common than transverse fractures (20%) and complex fractures (5%). Longitudi 
nal fractures may be associated with hemotympanum , disrupt of the osicular chain
and in 17% of cases with facial nerve injury. However, the lesion of the vestibule
cochlear apparatus and the injury of external auditory canal usually are seen
with transverse fractures.
Conclusion: A great variety of clinical manifestations may be associated with
temporal bone fractures such as vertigo, hearing loss, facial nerve paralys is, and
cerebrospinal fluid (CSF) otorrhea. The high resolution CT is capable to detect
thin fracture lines and to assess accurately the situation of osicular chain , facial
nerve and ear capsule , providing establishment of a good correlat ion between
radiological and clinical findings .

C-0564
aD-CT enables simulation of trans-sphenoidal-sinus surgery for pituitary
tumor
y.~, 1. Nishimoto, M. Sameshima, Y. Kobayashi, K. Uetuhara ;
Kagoshima/JP

Purpose: Trans-sphenoidal-sinus approach with Hardy's endoscope is the stand
ard technique for pituitary tumor. However, this approach has difficulty with limit
ed operation field and requires modification according to 1) shape of nasal septum,
2) structure of the sphenoidal-sinus, and 3) tumor size. Preoperative 3D-CT may
enables simulation of the approach with accurate nasal septum and sphenoidal
sinus morphology and tumor size.
Materials and Methods: Preoperative 3D-CT were performed in 8 patients with
pituitary tumor. Based on the 3D-CT images, 1) shape of nasal septum , 2) struc
ture of the sphenoidal-sinus, and 3) tumor size viewed from trans-Sphenoidal
Sinus approach was evaluated and compared with the actual findings obtained
by surgery.
Results: 1) Shape of the nasal septum (no deviation, deviated to the left or right)
by preoperative 3D-CT was identical to the findings by surgery. 2) Structural type
(sellar, presellar, or conchal) determined by 3D-CT agreed well with the type
determined by surgery .3) Tumor size by 3D-CT was also identical with the actual
size measured at the time of surgery.
Conclusion: Preoperative 3D-CT enables simulation of trans-sphenoidal-s inus
approach with accurate nasal septum and sphenoidal-sinus morphology and tu
morsize.

C-0565
Aneurysmal bone cysts of the skull; MRIfeatures
S.~, M. Basak , D. Cakirer, F. Kabukcuoglu ; Istanbul/TR

Purpose: Aneurysmal bone cysts (ABC) are benign, non-neoplastic, osteolytic,
and expansile lesions of the bone. ABC's of the skull are rare entities. Seventeen
cases of ABC's involving temporal bone, and 18 cases of ABC's involving orbit
were reported in the literature .We present MRI pictures of two patients with ABC's
involving temporal bone and orbit with histological confirmation.



Materials and Methods: A 52-year-old male patient with lett temporal ABC with
the clinical findings of periauricular painful swelling, decreased hearing, and fa
cial paralysis, and a 7-year-old female patient with left orbital ABC with the clini
cal findings of left-sided painless proptosis, diplopia, papilledema, and partial
loss of the vision were referred to our MRI unit. MRI studies were performed with
SE T1, FSE T2, and contrast enhanced SE T1 sequences on three planes on a
1,5 T MR scanner,
Results: MRI study of the patient with temporal ABC showed a well-circumscribed
multi-loculated expansile lesion of the left temporal bone during the first admis
sion to the hospital. The lesion recurred one year later following the subtotal re
section with a more solid appearance. MRI study of the patient with orbital ABC
showed a well-circumscribed multi-loculated expansile lesion of the orbital roof.
The histological studies of surgical specimens in both patients confirmed the
diagnoses.
Conclusion: Some other lytic lesions may simulate the appearance of ABC's
and the definitive diagnosis is the histological examination of the surgical speci
men, however MRI should be considered the first choice of diagnostic tool for
ABC's of the head region.

C-0566
CT of the temporomandibular joint in the ear lesions
V.N. Ryzhyk, P.E Dudij, D.K. Kravets, RO. Reznyk; Ivano-Frankivsk/UA

Purpose: The glenoid fossa of the temporomandibular joint (TMJ) forms interior
and anterior walls of the external auditory canal and tympanic cavity. Its posterior
part consists of the thin lamina. That is why pathological processes originating in
the middle ear may expand to the TMJ. The aim of the study was to investigate
CT-changes of this associated lesions.
Materials and Methods: We have analyzed the results of CT-examination of 61
patients from 24 to 71 years old (maleuernale« 35\26) with various pathology of
hearing and balance organ.
Results: 21 (34.4%) patients had unilateral chronic pus- producing ototls media,
6 (9.8%) patients-the same bilateral process, 3 (4.9%) -unilateral chronic pus
producting epimesotympanitis, 3 (4.9%)- bilateral, 5 (8.2%)- tumors of the exter
nal ear canal and the middle ear, 7 (11.5%) - postoperative findings. There were
14 (22.9%) patients with associated TMJ pathology. Among them: 9 with sclero
sing arthrosis, 1 with acute arthrisis, 3 with chronic arthrithis. One patient had
destruction of the terminal lamina of the glenoid fossa due to the middle ear
tumor,
Conclusion: Our study has proved that one quarter of patients with ear patholo
gy has associated changes of TMJ. The most common diagnosis was sclerosing
arthrosis. In time surgery prevents the TMJ involvement. CT is the best method
for the primary examination of the above mentioned conditions.

C-0567
Magnetotherapy (MT) in the treatment of osteoradionecrosis (ORN) of the
mandible, 10 years otexperience
A. Laffranchi, S. Podrecca, L. Costa, L. Lozza; Milan/IT

Introduction: ORN of the mandible is a dreadful complication of radiation thera
py of head and neck tumours. To verify whether MT is effective in curing this
complication, a pilot study was started.
Materials and Methods: Twenty-four subjects affected by ORN following intersti
tial or external XRT and who failed hyperbaric oxygen therapy, were recruited
from 1992 to may 2002. Treatment was given at home. Pain, inflammation, fistu
las, soft tissues and bone health were assessed before-after treatment and dur
ing the follow-up period.
Results: No patient was withdrawn for adverse effects and follow-up period ranged
4 to 115 months. Three patients were not evaluable for relapse of the neoplastic
disease within 6 months of therapy. At the moment three patients are in treat
ment. Complete remission of the inflammatory disease in the 18 remaining pa
tients occurred. Two patients suffered a relapse of the neoplastic disease within 3
years from MT termination. Two patients were treated also successfully with ul
trasound therapy to help the excretion of a bone sequestration. Bone covering
was achieved in 16 patients, whereas two cases required surgery for residual
damage of the oral function. Complete relief of pain was experienced in the ma
jority of the patients. Adverse effects were infrequent and of mild degree.
Conclusions: Magnetotherapy appears to be an effective, easy to apply, not ex
pensive treatment for osteoradionecrosis of the mandible that has not responded
to the hyperbaric oxigen regimen. However, these results require to be repro
duced and confirmed in larger series.
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C-0568
MR sialography: Is it a valid alternative to digital sialography?
S. Ortori, P.Giusti, A. Calderazzi, EM. Donati, V. Zampa, M. Perri, L. Melai,
C. Bartolozzi; Pisa/IT

Purpose: To evaluate the accuracy of magnetic resonance (MR) sialography in
the detection of salivary gland disease.
Materials and Methods: Fourteen patients (9 female, 5 male, mean age 47 years)
with suspected sialolithiasis or sialadenitides of the parotid (10 patients) or sub
mandibular glands (4 patients) underwent MR sialography (0.5T). Two-dimen
sional, fat-suppressed, fast spin-echo (SE) T2w sequences were performed with
a s-cm circular surface coil; native images were post-processed, obtaining max
imum intensity projections (MIPs). Digital sialography was performed in all pa
tients and represented our gold standard. All images has been evaluated by two
blinded readers.
Results: Digital sialography demonstrated a Sjogren's syndrome in 9 patients (8
cases in the parotid and one in the submandibular glands) and sialolithiasis in 5
patients (3 cases in the parotid and 2 in the submandibular glands). MR sialogra
phy identified clearly all Sjogren's syndrome cases. Sialolithiasis was demon
strated in 4 out of 5; in the one case undetected there was not present duct
dilatation. Sensitivity of MR sialography compared to digital sialography was 93%,
while the specificity was 100%.
Conclusions: Our preliminary results demonstrated that MR sialography could
be a valid alternative to digital sialography; it represents a non invasive, effective
technique, able to accurately depict the salivary gland ductal system.

C-0569
The usefulness of dynamic gadolinium-enhanced MRI to assess the effect
of the radiotherapy for head and neck cancer
K. Omachi, N. Tamura, I. Sakuma, 1. Ootani, S. Takahashi, J. Watarai; Akita/JP

Purpose: To assess the usefulness of the dynamic gadolinium-enhanced MRI as
the method to evaluate the effect of the radiotherapy for head and neck cancer.
Materials and Methods: A dynamic gadolinium-enhanced MRI was performed
in 32 patients with various head and neck cancer before and after radiotherapy. A
dynamic study was performed using a fast SPGR sequence. The maximum slope
of increase (MSI) on the time intensity curve was displayed as a color-coded
image. We calculated the ratio of peak time of enhancement (PTR), enhance
ment of maximum enhancement (MER) and the MSI (MSIR) between the tumor
and normal muscle. PTR, MER and MSIR after radiotherapy were compared with
those of before radiotherapy. Pathologic specimens of 27 patients after radiother
apy were classified into histological grades 1-4 of radiation changes. We com
pared TPR, MER and MSIR after radiotherapy with histological grades.
Results: In cases without change of the tumor size, color-coded image showed a
remarkable change of color-display of the tumor after the radiotherapy. MSIR
showed a significant difference (p -c 0.05) before and after the therapy. All pa
tients with histological grade 4 (no tumor cells) showed a MSIR < 2.5.
Conclusion: It was suggested that color-coded image and MSIR were useful to
assess the effect of the radiotherapy for head and neck cancer. MSIR correlates
with the histological change due to radiation.

C-0570
Descending necrotizing mediastinitis from orodental or neck infection:
Helical CT assessment
A. Pinto, N. Gagliardi, S. Merola, G. Guidi, S. Giovine, L. Romano; Naples/IT

Purpose: To determine the value of helical CT in the diagnosis of descending
necrotizing mediastinitis from orodental or neck infection.
Materials and Methods: Twenty-oneconsecutive patients with clinically suspected
descending necrotizing mediastinitis from orodental or neck infection were pro
spectively evaluated with neck and chest CT.
Results: In 6/21 patients, no abscess or air in the neck or in the chest spaces
was showed at CT evaluation; in this group of patients, observation with broad
spectrum antibiotics was successfully done. In 8/21 patients, CT revealed multi
ple fluid collections and/or gas bubbles in the neck spaces: in all these patients
the chest was unaffected. Consequently, a cervical drainage was performed in 6
of the 8 patients and antibiotics were given; in the remaining 2 patients, a con
servative treatment was successfully performed. In 5/21 patients, CT showed
multiple fluid collections in the neck extended to the mediastinum above the level
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of the carina: in these patients, a cervico-mediastinal drainage was performed
and antibiotics were administered. In the remaining 2/21 patients, CT revealed
fluid collections involving the neck spaces and the mediastinum below the level
of the carina: in these patients, a cervico-mediastinal drainage were done.
Conclusion: In pat ients referred with clinically suspected descending necrotiz
ing mediastinitis, helical CT provides a highly accurate depiction of the presence
and the extension of the neck or mediastinal fluid collections, associated with a
variable amount of extraluminal gas . CT should be the first imaging procedure in
the suspect of descending necrotizing mediastinitis from orodental or neck infec
tion.

C-0571
Lipomatous lesions of the head and neck region: CT and MR findings in 33
cases
A. Barberi, M. Greco , A. Lanza, W. Del Vecchio, S. Cappabianca; Naples/IT

Purpose: The authors present CT and MR imaging features of several lipoma
tous lesions of the head and neck regions, including interesting cases of infiltrat
ing and intraosseous lipomas because of their rarity and of paucity of published
analogous cases in radiological literature.
Material and Methods: 33 consecutive patients with suspected lipomatous le
sions of the head and neck regions were evaluated by CT and MR examinations.
CT and MR images were evaluated for density and signal intensity, septations,
displacement of surrounding tissues, and enhancement pattern. All imaging find·
ings were compared with histological results .
Results: In 33 cases, CT and MR findings were indicative of fatty nature of Ie·
sions; Pathology revealed 22lipomaslfibrolipomas, 1 angiolipoma, 2 intraosseous
lipoma (1 mandible, 1 frontal) , 6 infiltrating lipomas (1 lip, 1 masseter, 2 tongue, 1
floor of the mouth, 1 giant lipoma of the face), 1 atypical lipoma (lip), 1 lipomatous
hyperplasia (cheek).
Conclusion: Classic lipomas have CT and MR imaging signal characteristics
similar to those of subcutaneous fat. MR imaging gives a better tumour delinea
tion, as well as a clear definition of the location and extent of the mass, and
clearly demonstrates planes of cleavage between the lipoma and surrounding
structures; this is particularly important in the oral-facial region where the mar
gins of lipoma are commonly ill-defined. Most lipomatous lesions do not present
any particular diagnostic problems: nevertheless, some fatty tumours, including
infiltrating lipoma, may cause considerable diagnostic difficulties and may be
mistaken for liposarcoma.

C-0572
MR sialography using inversion recovery turbo spin echo pulse sequence:
Stimulation of salivation by vitamin C
H.W. Jeong. C.K. Eun, J.R. Jhun, S.S. Han, O.J. Shin, C.W. Moon; Busan/KR

Purpose: To evaluate the usefulness of MR sialography using inversion recov
ery-turbo spin echo (IR-TSE) pulse sequence with stimulation of salivation by
vitamin C.
Materials and Methods: MR sialography was performed by using IR-TSE pulse
sequence and both submandibular glands were evaluated. 4 healthy volunteers
(3 males and one female, 20-54 years old , mean age 31.8 years) and 6 patients
(6 females, 20-63 years old , mean age 42.8 years) with submandibular gland
pathology were examined: sialo lithiasis (n=4), ductal stenosis with chronic siaload
enitis (n=l) , and pleomorphic adenoma (n=t) . All patients were confirmed by
surgery. MR sialography was undertaken in all patients with and without stimula
tion of salivation by vitamin C.
Results: In all volunteers, MR sialography with stimulation of salivation by vita 
min C revealed good visualization of Stensen's duct, intraglandular ductal branches
of submandibular gland and parenchymal staining. In one case, sublingual duct
was identified on MR sialography with stimulation of salivation. In patient group,
calcul i and ductal stenoses were clearly visualized on MR sialography with stirn
ulation of salivation. In a case of pleomorphic adenoma, displacement and corn
pression of main duct by tumor was readily dep icted. And in a patient who was
failed cannulation into duct opening site in conventional sialography, multiple
stones within Stensen's duct were clearly visualized.
Conclusion: MR sialog raphy using IR·TSE pulse sequence is useful non -inva
sive method for the evaluation of salivary ducts, particularly in severe ductal ste
nosis or obstruction. With stimulation of salivation by vitamin C, MR sialography
improves image quality of ductal structure and intraductal pathology.

C-0573
Pleomorphic adenomas: MR Images with pathological correlation
K. Motoori. S. Yamamoto, T. Ueda, K. Nakano, H. Ito; ChibalJP

Purpose: To correlate the MR features and histological findings of salivary gland
pleomorphic adenomas.
Material and Methods: STIR , Tl -weighted images, gadolinium·enhanced dy
namic images, and fat-suppressed gadolinium-enhanced images were obtained
from 20 cases of pleomorphic adenomas. Diffusion-weighted images were ob
tained from 8 cases, and ADC map was constructed.Time versus signal intensity
curves were divided into five types: type A, curve peaks 0-30 seconds after ad
ministration of contrast material; type B, curve peaks at 30 -60 seconds; type C,
curve peaks at 60-210 seconds; type D, gradual upward slope: and type E, non
enhanced. In the evalualion of STIR and Tl-weighted images, the max imum (SI
max) and min imum (Slmin) signal intensities of tumors were obtained. Signal
intensities of CSF (Slcsf) were also obtained. Signal intensity ratio (SIR) was
calculated as follows: SIRmax = SlmaxlSlcsf, SIRmin = Slmin/Slcsf.
Results: 18 pleomorphic adenomas had the components, which showed type D
enhancement. Two other types of tumors showed type A or C enhancement. His
tologically, type D area had abundant myxoid components. Type A tumor showed
hyper-cellularity and vascularity and scanty interstitial components. The mean
SIRmax on STIR was 1.11",0.24[SD] and characteristic bright signals with a higher
intensity than that of CSF (SIRmax ~ 1.0) were seen in 15 tumors, and were
found into the represent myxoid area . The mean ADC of 8 tumors,
(1 .91 ±0.39[SD]Xl 0 .3 mm'/sec .) was higher than that of spinal cord
(0.99±0.05[SD]xl0-3 mm2/sec.).
Conclusion: STIR, gadolinium-enhanced dynamic Images, and Diffus ion-weight
ed images are used to help in the tissue characterization of salivary gland pleo
morphic adenomas.

C-0574
Eagle syndrome: Imaging diagnostics and therapy
R. Andresen ' , J. Nickel', O. Scheufler", M. Sonnenburg'; 'Gustrow/DE,
2Frankfurt a. Main/DE

Purpose: In the case of clinical symptoms such as dysphagia, fore ign-body sen
sation and chronic neck or facial pain close to the ear, an Eagle syndrome should
be considered. Rational diagnostics and therapy are elucidated.
Materials and Methods: Four patients with chronic complaints on chewing and
a foreign-body sensation in the tonsil region. Upon specific palpation below the
mandibular angle, pain radiating into the ear region intensified. In all palients,
local anaesthesia with lidocaine only led to a temporary remission of symptoms.
Imaging diagnostics included cranial survey radiograms according to Clements
chitsch as well as in the lateral ray path and an OPTG. An axial spiral-CT was
then performed using the thin-layer technique with subsequent 3-D reconstruc
tion. Therapy consisted of elective resection with a lateral external incision from
the retromandibular.
Results: The cranial survey radiograms and the OPTG revealed hypertrophic
styloid processes. The geometrically corrected addition of the axial CT images
produced an absolute length of 51-58 mm .The 3-D reconstruction made it possi
ble to visualize the exact spatial orientation of the styloid processes. An ossifica
tion of the stylohyoid ligament could definitely be ruled out using the imaging
procedures. After resection of the megastyloid, the patients were completely free
of symptoms.
Conclusions: Spiral-CT with subsequent 3-D reconstruction is lhe method of
choice for exact determination of the localization and size of a megastyloid, while
cranial survey radiograms or an OPTG can provide Initial information.The thera
py of choice is the resection of the megastyloid, whereby an external lateral inci
sion has proved effective.
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C-0575 <.ii>
Dynamic MRI in the investigation of children's speech disorders
H.J. Williams, S. McMahon, G. Hughes, L.J. Abernethy, H.M.L. Carty;
Liverpool/UK

Purpose: Fluoroscopic evaluation of speech disorders using barium coating of
the palate and pharynx Is often challenging in children. Children also find flexible
endoscopic examinations uncomfortable and adequate co-operation is difficult to
achieve. We present preliminary data on the use of dynamic MAl as a non-inva
sive 1001in the investigation of speech disorders in children.
Materials and Methods: 19 children aged between 5 and 17 years (mean age 9
years) underwent dynamic MAl of the pharynx to investigate a speech disorder.
There were 12 males and 7 females. Tl-W Echo planar (EPI) imaging sequences
were used with durat ion of 5 seconds each . Images were acquired in sagittal and
coronal planes before and during phonation of 4 different sounds . Phonation tech
nique was rehearsed with the speech therapist prior to the procedure. Velopha
ryngeal competence and palatal and pharyngeal wall movement were assessed
on review of the images as a cineloop.
Results: Dynamic MAl provides anatomical and functional information on the
palate , pharynx and upper airway during phonation.Abnormal palatal andlor pha
ryngeal movement was detected in 8 patients, and a palatal cleft identified in 5
patients.
Conclusion: Dynamic MAl is a useful tool in the investigation of paediatric speech
disorders and may be a non-invasive alternative to conventional fluoroscopic stud
ies and nasal endoscopy.

C-0576
VISE sequence In the diagnostic work-up of malignant neoplasms of the
oropharynx
V. Portugalli, A. Sorghesi , F. Mossi , D. Farina , R. Maroldi; Brescia/IT

Purpose: The volume interpolated breath-hold examination sequence (VISE)
allows dynamic study ot the head and neck with high temporal resolution and
acceptable spatial resolution. The purpose of this study was to assess the poten 
tial of VISE in the assessment of external-internal carot id arteries and lingual
artery involvement by SCC of the oral cavity/oropharynx.
Materials and Methods: Twenty-seven patients affected by malignant tumours
of Ihe oropharynx/oral cavity were studied by MA adding two VISE sequences
prior to conventional enhanced Turbo SE Tl. VISE 3D sequences were acqu ired
on axial plane with fat-saturation pulse and evaluated by interactive MPA and
MIP reconstructions.VISE images were compared to conventional SE regard ing
the detectability of the ICA, ECA and lingual artery and their relation with tumour
mass . MA findings were matched with histologic exam inat ion of the specimen.
Results: VISE had only 1 FP out of 23 tumours close to the lingual artery area
(sens itivity 70%, spec ificity 93.7%, PPV 87.5%, NPV 83,3), and an accuracy of
95 .2%. SE Tl sequences had 8 incorrect diagnosis (p 0.02) . Moreover, VISE
detected 3/4 ECA invasion and the only ICA invasion .
Conclusions: VISE sequence enables the detection of lingual artery infiltration
with an accuracy significantly higher than SE Tl sequences. As its acquisition
time is very short (25s) , it should be recommended in the preoperative work-up
of neoplastic lesions of the oral cavity /oropharynx.

C-0577 <.ii>
Long-term CT follow-up of patients subjected to bone graft surgery for
unilateral cleft palate
T.M. Aal0kken, K, Arctander, A. Kolbenstvedt; Oslo/NO

Purpose: To describe CT-appearances of upper jaw 20 years or more after bone
graft surgery for unilateral cleft lip and palate (CLP) .
Material and Methods: Eighteen consecutive patients (14 males, 4 females, 29
34 years) with unilateral CLP were examined with CT of the upper jaw. All pa
tients had been treated with primary closure in infancy and early childhood followed
by bone grafting at the age of around 10 years. Axial 1 mm thick CT sections
were supplemented with Dentascan (GE Medical Systems) and 3D reconstruc
tions. The CT appearances were compared with those of the untreated non-cleft
side .
Results: The posterior part of the bone cleft was visible in all patients. The cleft in
the alveolar process was fully or partly obliterated by grafted bone in all. Other
remaining abnormalities included deviation of the anterior nasal spine toward the

non-cleft side (in 18), low floor of nasal aperture at cleft side (in 15), nasal septal
deviation towards cleft side (in 17), skew nasal aperture towards cleft side (in 17)
and V-shape of dental arch in 8.
Conclusion: The chosen treatment protocol was considered to give satisfactory
functional and cosmetic results. The present follow-up study with CT examina
tions disclosed that certain abnormalities persist. Knowledge of these is a pre
requisite for a complete and final evaluation of the treatment regimen .

C-0578 <.ii>
Pediatric masses of the neck: Radiologic-pathologic correlation
R. Eill',J. Vila, A. Capdevila, A. Manzanares, J.L. Aiba , J. Blanch;
Barcelona/ES

Purpose: To illustrate the radiologic-pathologic correlation in Ihe spectrum of
paediatric masses of the neck (PMN).
Materials and Methods: We retrospectively analysed the imaging records (CT
and/or MRI) , the macroscopic specimen and microscopic finding of 37 different
etiologic diagnosis of PMN from a series of 190 children, between 0 to 17 years
old , diagnosed from 1993 to 2002 .
Results: Congenital lesions include branchial cleft cyst, thyroglossal duct cyst,
cystic hygroma, thymic cyst , nasal glioma, sphenoidal and occipital cephalocele.
Inflammatory or postinflammatory lesions include reactive and suppurative ade
nophathy, cellulitis, abscess, ranula (simple or diving), parotiditis and benign Iym
phoepithelial lesions. Senign lesions include hemangioma, neurofibroma,
schwannoma, fibromatosis, histiocytosis, giant cholesteatoma, men ingioma with
extracranial involvement, dermoid, epidermoid, parotid pleomorphic adenoma and
ganglioneuroblastoma. Primary malignant lesions correspond to lymphoma, rhab
domyosarcoma, Ewing's sarcoma, chondrosarcoma, fibrosarcoma, PNET, leuke
mia and cylindroma. Metastases are of neuroblastoma, Ewing's sarcoma, and
PNET, Most congenital lesions are cystic. Adenitis and abscess are the most
frequent masses. Malignancy, fibromatosis and large hemangiomes tend to infil
trate neighbouring spaces, Lytic bone lesions appear in histiocytosis and malig
nancy.
Conclusion: CT and MAl are excellent techniques for studying PMN. Although
pathologic examination is the gold standard for the final diagnosis, the radiologic
pathologic corre lation is very helpful to understand the final diagnosis.

C-0579
Nasopharyngeal carcinoma: Post-treatment changes of imaging findings
Y. Kim' , M. Han', K.-H . Chang' , S. Cha", M. Sung ' ; ' Seoul/KR, 2Chungju/KR

Purpose: To determine the radiological results of nasopharyngeal carcinoma
(NPC) that showed complete responses on follow-up imaging studies after radi
otherapy.
Materials and Methods: This study is a retrospective review of 23 patients (18
male , 5 female , aged 15-71 years) affected with NPC, from August 1995 to July
2000, who were examined with MA or CT before and after either rad ical radio
therapy or chemoradiotherapy. The median follow-up was 24.7 months (ranged
12 - 46 months). We analyzed the primary tumors by ascertaining/measuring
tumor size, depth , middle ear effusion, skull base invasion, and lymphadenopa
thy. The treatment responses for primary tumors were classified as either "atro
phy", "scar" (asymmetric elevation without enhancement), or "normalized".The
tumor response and the appearance of bone regeneration in the previous de
structive part of the skull base were also recorded,
Results: The 23 patients consisted of 12 superficial tumors; for whom treatment
results were 'normalized" in 10, "atrophy" in 1, and "scar' in 1; and 11 deep
tumors for whom treatment results were "scar " in 6 'normalized" in 3, and "atro
phy" in 2. Skull base invasion was detected in 6 patients, 5 of whom showed
complete healing of skull base destruction after radiotherapy. However the other
patient exhibited an unusual hyperostotic change In the skuu base mimicking
fibrous dysplasia of the skull base.
Conclusion: The superficial tumors tended to be radiologically normalized even
when they were large . However the deep tumors mainly changed to scar after
radiat ion therapy. On the other hand , skull base invasion could be normalized
after radiotherapy.
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C-0580
Waldeyer's ring primary non-Hodgkin 's lymphoma: Computed tomography
appearance and distinctive features
A. Kalogera-Fountzila, E. Xinou, A. Charitanti, E. Vakali, E. Papadopoulou,
P. Voulgarelis , A.S. Dimitriadis ; Thessalon iki/GR

Purpose: To illustrate the spectrum of computed tomography (CT) findings of
Waldeyer 's ring primary non-Hodg kin's lymphoma (NHL) and define dist inctive
features.
Materials and Methods: CT examinations and medical records of 42 patients
(33 males- 9 females, aged 48-81 years) with histologically proven Waldeyer's
ring primary NHL were retrospectively reviewed . All patients were treated with
Chemotherapy. Radiotherapy was delivered in selec tive patients with bulk dis
ease. Clinical, histological, radiologica l and surv ival parameters were compa red
in primary tonsillar and primary nasoph aryngeal NHL.
Results: The most frequent primary site was the tonsi l (28 patients), followed by
nasopharynx (13 patients) and base of tongue (1 patient ). Thirty-one (74%) pa
tients had primary disease (stage I-II) , while 10 (24%) were in stage III-IV. The
CR rate was high (76.3"(0). Nasopharyngeal mass included all four walls , was
usually isodense to muscles, and was extending mostly to the parapharyngeal
space (77%) and the nasal fossa (62%) .Tonsillar lymphoma was also isodense,
whereas it was extending mostly to the valeculae (68%) and soft palate (50%).
Deep cervical (85%), retropharyngeal (46%) and submand ibular (46%) nodes
were more commonly infiltrated in nasopharyngeal lymphoma. In tonsillar lym
phoma , deep cerv ical (71%) and submandibular (18%) nodes were infiltrated in
a lesser degree. Enhancement was slight and necrosis was very rare in both the
primary site and lymph nodes.
Conclusion: Rarity of necrosis , absence of enhancement and low dens ity ap
pearance of the primary mass and lymph nodes are characteristic features of
Waldeyer's ring primary NHL.

C-0581
Virtual CT laryngoscopy versus conventional laryngoscopy in the follow-up
of patients submitted to conservative surgery for laryngeal cancer
M. Galia, A. Lo Casto, C. Saran iti , C. Caramanna, M. De Maria ; Palermo/IT

Purpose: To assess the usefulness of virtual CT laryngos copy in comparison
with convent ional laryngoscopy in the follow-up of patients with laryngeal cancer
treated by conservative surgery.
Materials and Methods: 8 men (age range 62-68 years) treated by conservat ive
surgery - 3 frontol ateral laryngectomy, 3 cr icohyoidoep igloltop exy, 2 supraglottic
laryngectomy - for laryngeal cancer were studied, during follow-up, by virtual CT
laryngoscopy. A panoramic spiral CT scan of the neck was first obtained. Then
contrast enhanced spiral CT was periormed with the following parameters : 2 mm
collimation, 1 mm reconstruction index, 1,3 pitch , 200 mAs, 120 kVp. Virtu al CT
laryngoscopy was generated with an upper -500 HU threshold from the cross
sectional images of the second scan on a dedicated workstation. Axial , mult ipla
nar reformations (MPR) and virtual endoscopy simulation were simultan eously
visualized. Virtual CT laryngoscopy findings were compa red with those of con
vent ionallaryngoscopy.
Results: In 6/8 patients virtual CT laryngoscopy showed fibrotic tissue substen 
oses of the glottis , correlating well with conventional laryngoscopy findings. More
over virtua l CT laryngoscopy displayed the subglotti c region well.
Conclusion: Virtual GT laryngoscopy seems to be a useful and non invasive
examination in the follow-up of patients treated by conservative surgery for laryn
geal cancer. It depicts the supraglottic region as well as conventional laryngosco
py, and accurately demonstrates abnormalities caused by fibroid reactions in the
glottis, and aiding the Inner vision of subglottic region .

C-0582
MR findings in sleep disordered breathing
G. Fusco ' , F. Macina' . A.P. Garribba", G.G. Ettorre"; 'Barj/IT,2Foggia/IT

Purpose: To conf irm the usefulness of MR imaging in patients with sleep disor
dered breathing (SOB).
Materials and Methods: We studied 65 awake patient s affected by SDB (50 with
obstructive sleep apnea-hypopnea [OSAHSI and 15 simple snoring) with neck
coil available for 1.5T and 0.5T MR imager. Polysomnography was periormed in
all the cases. We evaluated : sagittal pharyngeal diam eters to hard palate level,
uvula top, and epiglottis tip; sites of maximum narrowing ; length and width of soft
palate; the volume of lingual tonsil and the slope axis of the tongue, using the
cross section and the midline sagitta l section of the neck.

Results: In OSAHS there is a reduction of the calibre of the pharyn x, narrowing
sites < 3.5 mm (25 in velum palatinum, 10 in high hypopharynx and 8 at the ve
lum and hypopharinx); length and width increment of soft palate ; reduction of
sloping angle of the tongue ; 3 different types of narrowing: roundish ; elliptical
having the greater axis anterior-posterior; ribbon- like with greater axis in lateral
direction. In apneic patients were predominantly in the lateral dimens ion and min
imum airway area occurred in the retropalatal region. Ungual tonsil hypertrophy
(15 cases) was observed in the most severe clinical cases.
Conclusions: There are different level and patterns of narrowings in OSAHS
and their MR identificat ion is very import ant for surgical approach : the uvulo
palato-pharyngoplasty (UPPP) had a higher success rate in patients with ob
struction at the level of the soft palate , but this rate decreased in hypopharyngeal
obstruct ion.

C-0583
Role of the contrast enhanced power Doppler Ultrasonography in the
diagnosis of solitary thyroid nodules
A. Onsal, C.Z. Karaman, M.A. Keceli, F. Taskin, A. Akdilli; AydinlTR

Purpose: The aim of this study was to evaluate the role of sonocontrast en
hanced power Doppler US (PDUS) through the diagnostic work-up inclUding ul
trasonography, POUS and scintigraphy, for the characterization of thyroid nodules.
Materials and Methods: Th irty-eight patients (age range: 7-61) who had 1-4
nodules on ultrasonography were enrolled in this prospective study, Clin ical find
ings, scint igraphy and ultrasonography results were noted. POUS was periormed
before and after contra st inject ion. PDUS appearances of the nodules were pho
tographed at 0, Y.. , 1,2,3 and 4"' minutes. Further on the images were reevaluat
ed for the presence, model (halo, peripheral, central, mixed), and conliguity
(continuous, tortuous , interrupted) of vascularity, Fine needle aspirat ion biopsies
of the nodules were taken .Findings of the ultrasonography, pre and post-contrast
PDUS were compared with the cytological results .
Results: Cy1ological examination revealed 33 benign and 5 malignant nodules.
Vascularity was conspicuous in all nodules on post-contrast, but in 34 on pre
contrast PDUS.The halo and contour specif ications on ultraso nography and vas
cular contiguity criteria on both PDUS examinations correlated well with the
cy1ological results (p < 0.05). The sensitivity values of these were 80%, 60%,
100% and 100%, and specificity values 91%, 91%, 70% and 70%, respectively.
The difference between pre and post-contrast POUS was insign ificant for the
vascula r model and contigu ity criteria.
Conclusion: Both scintigraphy and ultrasonography are good in detecting nod
ules but not in characterization at all . Post-contrast PDUS seems to have a com
plementary role to ultrasonography with its ability to show the vascular network
of the nodule , but inadequate to discriminate malignant from benign , individually.

C-0584
Narrow and duplicated internal auditory canal
T. .EmIel.rn' , B. Shayestehfa r' , R. Lufkin2

; 'AlmadalPT,2Los Angeles, GAlUS

Background: A narrow internal auditory canal (lAC) is an uncommon entity mak
ing up 12% of the congen ital temporal bone anomalies .A narrow and dup licated
lAC, with a superior portion relatively wide and an inferior portion very stenoti c, is
even more rare. To our knowledqs only three cases have been published.
Purpose: We report a case of a 50-year-old woman with profound right sen
sorineural hearing loss. Periodic severe dizziness with vestibular tests disclosing
bilateral per iphera l vestibular dysfunct ion was also present. Both her past and
family history were unremarkable.
Materials and Methods: Direct axial and coronal 1 mm, and parasagittal-refor
matted images with high resolution computed tomography (HRCT) were obtained.
An MR with axial 0.7 mm three-dimensional Fourier transformation-constructive
interierence in steady state (3DFT-GISS) was periormed.
Results: HRCT showed a stenotic right lAC and a normal left lAC.The right lAC
was divided by a bony septum into relatively large superior portion and a stenotic
inferior portion .Also noted were bilateral and practically symmetr ic anomal ies of
the labyrinths. MRI allowed the identif ication of the facial , common vestibular and
cochlear nerves on the left, but only the facial nerve was visuali zed on the right.
We assume that the right cochlear nerve is hypoplastic and that , although we
could not see the vestibular nerve it should be present.
Conclusion: This is an unusual case of an lAC malformation. Because the lAC
stenosis has always been associated with an aplasialhypoplasia of the VIII" nerve
or of its cochlear branch , it is a contraindication for cochlear implantation.



C-0585
Virtual laryngoscopy
A.T. fulrrJ&, P Walshe, D. McShane, S. Hamilton; Dublin/IE

Purpose: Computed tomographic virtual laryngoscopy is a non-invasive radio
logical technique that allows visualisation of intra-luminal surfaces by three-di
mensional reconstruction of air/soft tissue interfaces. It is particularly useful when
the patient cannot tolerate clinical examination or when infection, neoplasm or
congenital defects compromise the lumen. We have performed virtuallaryngos
copy on patients referred because of upper airway symptoms, and compared the
findings with those at conventional laryngoscopy.
Materials and Methods: Axial scans were obtained using a Toshiba Xpress hel
ical scanner. Parameters used were slice thickness of 2 mms, table speed of
3 mms per second and reconstruction in 1 mm increments. Virtual laryngoscopy
was then performed on a workstation using Toshiba "fly-through" software and
was completed within five minutes.
Results: Pathology included vocal cord nodules, laryngeal cysts, Reinke's oede
ma and leukoplakia.
Conclusions: Virtual laryngoscopy displays anatomical detail comparable to
conventional endoscopy. It is especially useful for providing views of the larynx
from below.

C-0586
Computed tomography In the evaluation of the precocious local changes
atter radiotherapy of the laryngeal carcinoma
L. Moisii, C. Ursulescu, D. Negru, C. Daniil, M. Galesanu; lasi/RO

Purpose: The follow-up of the patients submitted to radiotherapy for laryngeal
carcinoma request both clinical and CT examinations, particulary in the cases of
recurrence. Our series consisted of 145 laryngeal carcinoma patients treated by
radiotherapy and regulary followed-up with CT to distinguish relapse from normal
or abnormal post-radiation changes.
Materials and Methods: 145 patients with laryngeal carcinoma were treated by
hiperfraction definitive radiation. The patients were follow-up by CT, 1-6 months
after treatment.We assessed the following; tumoral mass, minimum lesions, chang
es of cartilage structure.
Results: CT appearence of the larynx after radiotherapy included; - minimum
lesions after radiation; - tumoral mass with < 1 cm and / asymetric obstruction of
the laryngeal structures; - tumoral mass> 1 em diameter (the reduction of the
initial volume < 50%); - cartilages changes. The average interval for diagnosis of
the local final lesions after radiotherapy was shorter when using CT examination,
compared with clinical examination, in 41% (58 patients). The medium difference
was 5 months. For another 87 patients the difference was insignificant.
Conclusions: Our results confirm the role of CT in the follow-up of the patients
with laryngeal carcinoma after radiotherapy when CT closely correlated with clin
ical and endoscopic results, permitting assesment of precocious laryngeal le
sions and possible nodal spread, earlier and more accurately than clinical exam.

C-0587
Multidetector CT angiography of the neck
F.Cademartiri'·2, M.L. Dijkshoorn", D.W.J. Dippel', H.J.L. Thanqe", A. van der
Lugt'; 'Rotterdam/NL, 2Parma/IT

Purpose: To describe an optimised protocol for the visualisation of arterial dis
ease of the neck correlating it with DSA based on our experience.
Materials and Methods: Patients with different diseases (atherosclerotic dis
ease; aneurysmatic disease; dissection of carotid and vertebrai arteries; trauma;
arteriovenous malformations; glomus tumors) of the arteries of the neck under
went multidetector CT (MDCT) angiography with a Somatom Volume Zoom (Sie
mens) scanner. The scan protocol is; 4x1 mm collimation, pitch 4-6, kVp 120,
mAs 120, effective slice width 1 mm, reconstruction index 0.6 mm. The delay of
the scan is adapted to the clinical question. Reconstructed images are sent to a
dedicated workstation (Leonardo - Siemens) to perform MPR, MIP, and VR re
constructions. The reconstructed images were compared with DSA.
Results: Diseases can be correctly identified and optimally visualised in all cases.
In particular the assessment of carotid stenosis shows high accuracy providing
the visualisation of the vessel remodelling outside an apparently normal, or non
significantly stenosed bifurcation at DSA. The characteristics of the plaque can
be studied with density measurement. The vascular masses (AVM and glomus
tumors) are studied with biphasic studies showing the pattern of enhancement.
Conclusion: MDCT is a robust and reliable tool for the evaluation of arterial ves
sel of the neck.

Learning Objectives:
1. Give a short overview of arterial diseases in the neck.
2. Describe an optimised MDCT angiography protocol with post-processing tech

niques for the study of arteries of the neck.
3. Describe the image characteristics of arterial diseases in the neck.
4. Give correlation with conventional DSA.

C-0588
Magnetic resonance imaging and computed tomography in diagnosis and
evaluation of the nasopharyngeal angiofibroma
A. Szymanska, A. Drelich-Zbroja, R. Pietura, M. Szymanski, M. Szczerbo
Trojanowska; Lublin/PL

Purpose: Nasopharyngeal angiofibroma (NA) is a very rare, vascular tumour
affecting adolescent males. The purpose of the study was to assess characteris
tic features of NA in MRI and compare value of MRI and CT in defining tumour
extension.
Material and Methods: Five patients with histologically verified NA underwent
MRI and CT.There were four males and one female aged 12 to 57 years. One
patient had a recurrent tumour. We assessed localisation of the tumour, its mor
phology, extension and intracranial involvement.
Results: All neoplasms were localised in nasopharynx next to pterygo-palatine
foramen. In all tumours MRI demonstrated signal voids, representing abundant
vasculature, and intensive contrast enhancement. which was more distinct than
in CT. In four patients tumour spread laterally through pterygo-palatine fossa or
to parapharyngeal space. In one case lateral spread on MRI was more extensive
than on CT.Patient with recurrent tumour presented intracranial extension, which
on MRI proved to involve cavernous sinus. In all cases limits of neoplasm in soft
tissues were best defined by MRI. In one patient MRI verified false negative diag
nosis of ethmoid sinus involvement based on CT. In two cases MRI visualised
contribution of tumour and secretion in totally obstructed sphenoid sinus demon
strated on CT.
Conclusions: Typical localisation, signal voids and strong contrast enhancement
demonstrated by MRI allow initial diagnosis of NA. MRI defines extension of tu
mour clearly, which influences surgical approach. It determines intracranial and
lateral spread more accurately than CT. MR is superior to CT in distinguishing
neoplasm from fluid retention.

C-0589
Non-neoplastic tracheal lesions: Comparison between virtual CT
endoscopy and fiberoptic broncoscopy
G. Luccichenti', F. Cademartiri"', L. Fecci', P.Carboqnani', P. Pavone';
'Parma/IT, 2Rotterdam/NL

Purpose: To compare virtual endoscopy of the upper aiways with fiberoptic bron
coscopic examination in patients affected by non-neoplastic inflammatory dis
ease of the trachea.
Materials and Methods: 12 patients with non-neoplastic tracheal stenosis or
with tracheo-esophageal fistula underwent a fiberoptic endoscopy and a spiral
CT examination with the following protocol: collimation/table feed/recontruction
increment 3 mm/6 mm/1 mm from the larynx to the carina. Images were sent to a
dedicated workstation equipped with a software which allows to generate 3D
reconstructions and virtual endoscopic images. Lesion features were compared
in the two examinations.
Results: In all cases the lesions features that were visualized with virtual display
modality were confirmed by conventional endoscopy. Measurements were easily
carried out on 3D MPR images while conventional endoscopy allowed only a
qualitative assessment of the lesion. Virtual endoscopy never provided informa
tion on the aspect of the mucosa. Swallowing and breathing never caused signif
icant artifacts during the 3D post processing.
Conclusion: Virtual broncoscopy is a useful technique for preoperative evalua
tion and follow-up of patients affected by non-neoplastic inflammatory disease of
the upper airways.

C-0590
Color duplex ultrasound evaluation of thyroid nodules
A.N. Evtyuchina, A.V. Kholin, L.A. Strokova; SI. Petersburg/RU

Purpose: To assess the diagnostic possibility by color duplex US (CD US) in
patients with thyroid nodules.
Materials and Methods: This prospective study included 84 patients (20 male
and 64 female; age 17-80 years) with 126 nodules of thyroid (87 benign nodules
and 39 carcinomas). All patients underwent surgery and pathological analysis.
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Ultrasonic scanner Quantum Q 2000 (Siemens) by the linear sensor (7,5 MHz)
was used. CD US patterns were classified as I type - avascular flow, II type 
perinodular flow, III type - intranodular flow and mixed with more perinodular flow
(IV type) and mixed with more intranodular flow (V type).
Results: The I type of the vascularitation of the thyroid nodules were in 9 cases
(all - cystics), II type - in 58 cases (54 benign nodules and 4 malignant), III type 
in 15 patients (13 and 2), IV - in cases 29 (25 and 4) and V type - 15: 8 and 7.
Sensitivity and the specificity of a CD US have compounded accordingly 73%
and 81%.
Conclusions: CD US is not able to distinguish benign from malignant focal thy
roid lesion.

C-0591
Why are the thyroid nodules more common in patients with vertigo? An
observation in color Doppler examination of vertebral artery
Z. Pekkafali, E. Silit, H. Mutlu, Y.C. Basekim, E. Kizilkaya, E. bztQrk;
IstanbulfTR

Purpose: Vertigo is one of the most common indications of the vertebral artery
Doppler examinations for the diagnosis of vertebrobasillary insufficiency (VBI).
In routine examinations, the presence in a high proportion of the thyroid nodules,
solitary or multiple attracted our attention incidentally. Purpose of this study is, to
evaluate that the incidence of nodular pathologies in cases with vertigo and to
compare with the normal population.
Materials and Methods: Study group was consisted of 78 patients with vertigo
and 54 volunteers without vertigo as a control group. Thyroid US and vertebral
artery Doppler US examinations were performed in both groups. For the diagno
sis of VBI, we received the threshold of 200 ml/min.
Results: Thyroid nodules were detected in 26 of 78 patients in study group (33.3%)
and six of 54 cases in control group (11.1%). VBI was detected in 52 patients in
study group (66.6%). While thyroid nodules were detected in 12 of 52 patients
with VBI and in 14 of 26 patients without VBI (53.8%). The differences were sta
tistically (p < 0.Q1) significant.
Conclusion: The incidence of the thyroid nodule is approximately 4-7% in the
literature. But there is no study about the ratio of thyroid noduie in patients with
vertigo. This ratio was observed to be very high in our study. Although there is no
proof in literature that indicates the relationship between vertigo and nodular
pathologies of the thyroid, our study results made us think that there is a need of
detailed neuroendocrinologic research on this field.

History

C-0592
Dr. Pablo Mirizzi: His original contribution to diagnostic radiology
A.E. Buzzi', G. GozzF, M.M. Buzzi', C. Del Favero", R. Garcia-Monaco',
A. Marteqlanl": 'Buenos Aires/AR, 2Como/IT

Purpose: To recall Dr. Pablo Mirizzi's original report of intraoperative colangiog
raphy in 1934 and to show the imaging findings of benign compression of the bile
duct, also known as Mirizzi's Syndrome.
Methods and Materials: We collected historic information of Dr. Mirizzi's work
and life, emphasizing his studies of the pathology of bile ducts, and the descrip
tion of intraoperative colangiography, still in use. We illustrate the imaging find
ings using CT, MRI and interventional procedures of benign compression of the
bile duct, also known as Mirizzi's sydrome.
Results: Pablo Mirizzi was an Argentinian surgeon born in 1893 of italian par
ents. His original thought and contribution to the knowledge of the bile duct's
pathology produced a step foward in our specialty.
Conclusion: We want to pay tribute to the outstanding medical knowledge of our
ancestors.

C-0593
"European Radiology":The journal
A.L. Baert; Leuven/B£

This journal, devoted to radiological sciences, was created in 1991 by ProfDr.
J. Lissner, President of the first European Congress of Radiology "new style"
held in Vienna in September 1991.
The aim of this ambitious project was to offer a better international forum to Euro
pean radiologists eager to publish their clinical and experimental research. Sec
ondly, the journal - published regularly between the European Congresses that
were at that time organized biannually only - should serve as a link and a perma
nent contact channel between the radiologists who attended the European Con
gress meetings.
Both primary goals, set out by the founder of this journal, were admirably achieved
as should be evident from the figures and statistical data.
"European Radiology" is now an international radiological journal with the third
largest circulation and it is distributed not only in Europe but also overseas. It is
published monthly and each issue includes reviews, original articles, case re
ports, letters, book reviews, etc. for a total number of approximately 200 to 220
pages. Its scientific importance has steadily grown over the years as proven by
the number and quality of its papers as well as by the lSI "impact factor" (1.321
for the year 2001).
Printed on glossy paper with illustrations of the highest photographic quality and
a superb lay-out, this journal, with its typical black cover, is very attractive for its
readers.
As editor-in-chief, it is my privilege to hereby express my great gratitude to all
those who have contributed so much over the years to the great scientific suc
cess of this venture: deputy editors, editorial assistants, members of the advisory
and of the editorial board, peer-reviewers, contributing authors and Springer
Verlag.
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C-0594
Bifurcated stents: Design in a single piece and its implantation procedure
S. Costilla, L. Hernandez, O. Balboa, V. Magadan, L. Millan, M. Gonzalo
Orden; Le6n/ES

Purpose: Design of single piece bifurcated self-expanding stents and a system
that permits their implantation in anatomical bifurcations by interventional radiol
ogy.
Materials and Methods: A sheath catheter model, patented by the author, is
used, for T and Y bifurcated self-expanding stent positioning. The main innova
tion of the system is the delivery of each branch of the stent by a sheath fragment
connected to the tip of the inner catheter that is pushed in an approach opposite
to the conventional way. Five different models of bifurcated stents have been
designed by connecting monotubular units of Gianturco-Roch, Zilver and Za (Wil
liam Cook Europe) SMARTER (Cordis, Johnson and Johnson Medical) and Sprint
er (Bolton Medicale) stents, which can be joined with nylon.
Results: Each model was tested in vitro by placing single piece bifurcated stents
into a V-tube, inside a 3rC water bath and in vivo in pig arterial, venous and
tracheo-bronchial bifurcations. Some problems arose with the first prototype de
livery system employed. The sheath couldn't be removed because it tripped with
the edges of the stent. This problem was solved and bifurcated stents could be
successfully delivered. Best results were obtained with the models done joining
monotubular units of Sprinter and Gianturco-Hoch stents.
Conclusion: We prove that it is possible to design single piece bifurcated self
expanding stents and place them in anatomic bifurcations using the Y catheter
sheath delivery system designed by the author.
Study financed by the Science and Technology Ministry of Spain.

C-0595
Optimizing material management in interventional radiology departments
D.-A. Clevert, E.-M. Jung, N. Rupp; Passau/DE

Purpose: Cost reduction by smart organization of purchasing material.
Materials and Methods: After compilation of a comprehensive stock list of all
disposable materials necessary for our interventional radiology department an
ABC-analysis was performed with focus on high priced and high turn over mate
rials (A-articles). Data were processed by a new stock management and order
ing program (Boston Scientific, Germany). Based on ordering frequency, all
A-articles were subjected to XYZ-analysis, which is based on predicting the prob
ability of requirement of the article. On this basis capital bindings costs were
considered with an annual interest rate of 8% assumed.
Results: The overall stock handling costs of the hospital were curbed. The reduc
tion in warehouse size saves $2,700 each year. The smaller amount of capital
tied up in inventories brings about another annual saving of $14,500. The total
reduction in cost is thus $17,250 per year. The PC based program automates
ordering, records expiry dates and assigns the consumption to patients allowing
further annual cost cuts of $37,500. The maximum total saving is thus $54,750
equivalent to 15.5% of the interventional radiology department expenses.
Conclusion: Flexible, just in time purchase of medical articles and the applica
tion of Boston Scientifics' new stock management program can help to reduce
stock and capital binding especially of cost sensitive A-articles without impairing
medical care.

C-0596
Survey to assess on-call working patterns of interventional radiologists
M.S. Hamady, R. Tappouni, R. Gupta, R. Houghton, T. Sabharwal, A. Adam;
London/UK

Purpose: To assess the pattern of on-call services in interventional radiology
(IR) in England and Wales.
Materials and Methods: A postal survey form, consisting of ten questions, was
sent out to radiology consultants from 169 Hospital Trusts in England and Wales.
Hospitals were categorised into teaching hospitals (THs) and district general
hospitals (DGHs). The main issues explored were the frequency of on-call com
mitments, the presence of a dedicated IR on-call service and the degree of shar
ing on-call with other hospitals.
Results: The response rate for THs was 100% (24/24) and 31% (45/145) for
DGHs. 41% (10/24) of THs had separate on-call rotas for diagnostic and inter
ventional radiology, whereas 2% (1/45) of district general hospitals did. The aver-

age frequency of on calllR within teaching hospitals was 1 in 5.5, and 1 in 7 for
DGHs. In DGHs it was more common for the interventional radiologists to cover
diagnostic radiology on an ad hoc basis. None of the DGHs shared an on-call
service with a neighbouring trust. Only one of the DGHs did not provide an on
eall service for IR.
Conclusion: Interventional radiologists in DGHs cover their diagnostic colleagues
more frequently on an ad hoc basis compared with those in THs that have sepa
rate rotas for IR. The out of hours interventional workload in teaching hospitals is
likely to be higher although this survey did not assess this. Sharing on-call be
tween trusts may be a possible method of decreasing the frequency of on-call
commitments in IR.

C-0597
Renal transplant: Percutaneous management of vascular and non-vascular
complications
S. Pica, D. Serrano, J. Martinez-Rodrigo, E. Lonjedo, J. Palermo; Va/enciaiES

Purpose: To evaluate the efficacy of diagnostic and therapeutic interventional
procedures in the management of renal transplant complications.
Materials and Methods: Two-hundred patients were hospitalized in our center
for renal transplant since November 1996. Eighty-four patients (42%) showed
vascular and urologic complications of the kidney graft. Prompt diagnosis and
interventional treatment helped to stabilize the patient and, when it was indicat
ed, definitive surgical treatment was performed with less urgency.
Results: Seventy-six percutaneous biopsies were performed in 50 patients (sue
ces rate=92.1 %). In 3 patients we performed angiography with transcatheter
embolization of renal arteriovenous ffstulas (AVFs) due to arterial branch injuries
after renal biopsy. A total occlusion of the AVF was obtained in all patients, al
though one patient showed diminished renal function. 15 external drainage (uri
nomas, Iymphoceles, hematomas) were performed (succes rate=98.6%). 8
percutaneous nephrostomies were performed in six patients, without complica
tion. 5 ureters were stented and dilatation of ureteral strictures was performed in
2 patients without complication, strictures recurred in 1 patient. 2 artery graft PTA
and 3 embolization of renal grafts (graft rejection) were performed, reocclusion of
the artery ocurred in one case, treated by a repeated intervention.
Conclusions: Interventional radiology can obviate surgery of complications in
the transplanted kidney (and restore renal function), 42% of our renal transplants
showed vascular and urologic complications. In 78% of them interventional pro
cedures allowed safe and effective management of these complications.

C-0598
Diagnostic yield and complications of transjugular liver biopsy: A series of
81 patients
J. Gutierrez Sanchez', M. Bustamante', E. Marco de Lucas', M. Ruiz Delgado',
P. Lastra', P. Sadaba', P. Merino', E. Sanchez Salmon', A. Gonzalez Tutor';
'Leon/MX,2Santander/ES

Purpose: To evaluate the indications, diagnostic yield and complications of tran
sjugular liver biopsy in a series of 81 patients.
Materials and Methods: 81 patients (54 males and 27 females, mean age of 47)
underwent transjugular liver biopsy in our department. The main indication was
severe coagulation disorder. A right internal jugular approach was used in all
cases, with a 7F vascular set and a stiff cannula that allows control of the direc
tion of the puncture. The biopsy was performed with an 18G Tru-Cut needle at
tached to an automated biopsy gun. In all the patients, three punctures were
performed in different directions (lateral, anterior and posterior). A fourth punc
ture was done when at least one apparently sufficient sample had not been ob
tained.
Results: The procedure was successful in 76 patients. A mean of 3.64 punctures
were performed in each patient (2-6), getting 2.76 samples per patient (range 1
6).ln 72 patients, the samples were suitable for diagnosis. In 4 cases (5.3%), due
to fragmentation of the specimens, the samples were insufficient. There were
three major complications: a patient developed a hemoperitoneum three hours
after the procedure and eventually died despite laparatomy and haemostasis,
one patient had a hemothorax and one patient had hemorrhagic shock treated.
Conclusion: Transjugular liver biopsy is an efficient technique for getting liver
specimens, mainly in patients with contraindications for percutaneous biopsy.
Transjugular liver biopsy shows a high diagnostic output. Although the rate of
complications is low, close monitoring of the patient is mandatory.



C-0599
The influence of different needle shapes on artefacts in MR guided
interventions
J. Brieger" S. Lozano", B.M. MOiler-BierI', G. Steidle" F. Schick';
'TObingen/DE,2Villingen-Schwenningen/DE

Purpose: The influence of different needle shapes on artefacts in MR images
was systematically investigated depending on the known effects of orientation
and sequence types.
Materials and Methods: The needles of different shape were manufactured from
titanium and nitinol, known for moderate artefacts. The cutting edges were lapped
with different angles in conical form and with an inclined plane. The needle orien
tations in reference to the main magnetic field and slice and read gradient were
varied and the produced MR artefacts were correlated to the appropriate tip shape.
The needles were measured in a water bath, the artefact area around the tip with
lowered intensity was quantitatively determined with histograms for each image.
Results: In the group of needles with conical tip form and in the group with an
inclined plane tip the ones with short tip length produced the largest artefacts. In
perpendicular orientations to the main magnetic field, typical for open MR scan
ners, the asymmetric tip with an inclined plane has more contour accuracy than
the symmetric conical tip. The visibility of the tip depended on the optimization of
voxel size and tip material within this voxel.
Conclusion: The different needle shapes are caused by mechanical functionali
ty, but in interventional MR procedures the shape also influences the visibility in
MR images. For MR compatibility and accurate positioning under MR guidance
not only the known parameter material and orientation but also the shape of the
tip have to be considered.

C-0600
Percutaneous high frequency induced thermotherapy (HiTT): Usefulness of
power Doppler US in evaluating therapeutic response
M. Jaworski, O. Rowinski; Warsaw/PL

Purpose: To evaluate the usefulness of power Doppler ultrasonography in as
sessing the therapeutic response of hepatocellular carcinomas and endocrine
metastases treated with percutaneous radio-frequency ablation.
Materials and Methods: 20 patients with 26 lesions: 17 (65%) hepatocellular
carcinoma, 9 (35%) endocrine metastases were treated with repeated percuta
neous high frequency induced thermotherapy with perfused needle applicators.
Power Doppler US was performed for the assessment of tumor vascularization
before, one day after and in 4 week intervals after RF ablation. The results of
these studies were compared with those of triple-phase helical computed tomog
raphy performed at 4 week intervals.
Results: Before RF ablation, power Doppler US demonstrated flow signals with
in tumor in 17 (100%) HCCs and 9 (100%) endocrine metastases. The intratu
moral flow disappeared after RF ablation in 14 (82%) HCCs and 7 (78%) endocrine
metastases. Revascularization of tumors was detected in 3 (18%) HCCs and 2
(22%) endocrine metastases in a time-scale ranging from 8to 16 weeks. All cases
of residual vascularization and revascularization were proved by helical CT.
Conclusion: The results of power Doppler US in HCCs and endocrine metastas
es treated with high frequency induced thermotherapy (Hi'Tf) correlated well with
those of contrast enhanced CT.Power Doppler US is able to evaluate RF induced
changes in tumor vascularity and can be used for assessing therapeutic response.

Interventional Radiology
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C-0601 ~
Treatment of nasolacrimal duct obstruction with stent placement:
Complications and technical solutions
M.D. Ferrer-Puchol, M. Gonzalez-Anon, E. Esteban, A.J. Revert; Aizira/ES

Purpose: To present our experience in the treatment of patients with epiphora
secondary to obstruction of the nasolacrimal duct by means of Song stent. We
discuss the technical problems, describing our complications and showing solu
tions, related to the procedure.
Materials and Methods: Between February 2000 and August 2002 polyurethane
Song stents, were placed in 87 patients with complete idopathic nasolacrimal
duct obstruction and severe epiphora. (72 women and 15 men, age range 18-84
years, mean age 61.8 years). Dacryocystography was performed in all patients
before the procedure. The obstruction was located at the junction of the nasolac
rimal sac and the nasolacrimal duct. The patients were given prohylactic antibiot
ics. The procedure was performed on an outpatient basis under local anesthesia.
Results: Stents placement was technically successful in 87 cases and in 12
patients the procedure was unsuccessful. Complications were the following: Painful
procedure (40/87, marked pain in 8), epistaxis (31/87, in one case marked arte
rial bleeding), difficult manipulation to pass the obstruction (4/87), guidewire cre
ating a false passage (5/87) and the stents mushroom tip was outside (2/87).
Failure of procedure due to: Impossibility of grasping the guidewire with the hook
and pull it out through the external nostril (7/12), arterial bleeding (1/12), the
stent tip was outside the sac and fell down spontaneously to the nasal cavity
(1/12) and early obstruction of stent (3/12).
Conclusion: Treatment of epiphora with polyurethane stent is an effective proce
dure, but complications may arise, requiring a precise knowledge of the anatomy
of the lacrimal system.

C-0602
Magnetic resonance radio-frequency ablation: An experimental comparative
study of four radio-frequency devices
C. Aube', D. Schmidt", J. Brieger2

, J. Trubenbach-, T. Heimberger", M. Schenk",
F. Schick', C.D. Claussen', P.L. Pereira'; 'Angers/FR, 2Tiibingen/DE,
3Munich/DE

Purpose: To evaluate and compare the electrode artefacts and the influence of
the power line on image quality from radiofrequency (RF) magnetic resonance
(MR) compatible devices, using clinical MR sequences.
Materials and Methods: Six different MR compatible electrodes for RF ablation
have been tested on 0.2T and 1.5T MR scanners by using a rotational phantom
and clinical practice fluoroscopic, spin echo (SE), and gradient echo (GE) se
quences. Length, width, noise, tip artefacts, global artefacts and global visualiza
tion of the electrodes were recorded for predefined angulations. In the second
part of the study, electrodes have been studied, connected to the power line and
to the generator.
Results: All electrodes were well visualized in any angle, any sequence and on
both MR scanners. For all electrodes, use of 1.5T MRI, Fluoroscopic and GE
sequences, fat saturation and great angle between needle and main magnetic
field, increased significantly the apparent widening. Hook needles produced less
tip artifact but more widening than non expandable needles (respectively 0.5 and
351% vs 2.1 and 276%). Clustered electrode produced less widening (180%)
than the other electrodes (325%). Connected to the power line and to the gener
ator, dramatic distortions of the image quality for all RF electrodes were observed
at 0.2T, whereas at1.5T these alterations were weak.
Conclusion: The six currently available MR compatible RF electrodes are suita
ble for MR guided radiofrequency. Interaction between MR systems and power
line obliged to a complete disconnection of the system to achieve MR imaging at
0.2T but not at 1.5T.

C-0603 ~
In vivo efficiency study of four commercially available monopolar
radiofrequency ablation systems
J. Brieger, D. Schmidt, J. TrObenbach, P. Pereira, C.D. Claussen, F. Schick;
TObingen/DE

Purpose: To determine in vivo the efficiency of RF energy ablation systems with
different control mechanisms by measuring the total delivered energy (Watt*sec)
and the lesion size produced in liver tissue.
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Material and Methods: We performed our in vivo experiments with 6 porcine
animals (30-34 kg) and 2-3 ablations per liver. The ablation systems used were
Cool Tip System 250 Walt (Radionics, Burlington, MA, USA) with cluster elec
trodes, Elektrotom HiD 106 (Berchtold,Tultlingen, Germany) with open perfused
electrodes, RF3000 (Radiotherapeutic, CA, USA) with LeVeen electrodes and
Model 1500 (RITA, CA,USA) with StarBurst XL electrodes. Each system was
used according to the manufacturers instructions.The total ablated energy could
be directly read from the display (Berchtold) or was computed from the stored
ablation data. The lesions were determined by sectioning the liver in slices of
3mm.
Results: The average energy delivered to produce 1 ern' lesion size was calcu
lated to 1650 +1- 929 Wslcm3 for the Berchtold system, 3097 +1- 389 Wslcm3 for
the Radionics system, 5493 +1- 2306 Wslcm3 for the RITA system and 8312 +1
2068 Ws/cm 3 for the Radiotherapeutics system.
Conclusions: The efficiency to produce lesion volume with ablated energy var
ied with the different systems and energy control mechanisms. The open per
fused system used only 40 W power but supported a dominant fluid heat
distribution. Furthermore, in addition the ions of the saline solution ensure a low
tissue impedance for a continuous current flow.

C-0604
Interactive locallsator for CT· and U5-guided biopsies
G. /SrQDN!f" M. Figl ' , J. Keltenbach', M. FOrst', w.w. Birkfellner", R. Hanel ' ,
J. Hummel' ; ' Seibersdorf/AT,' Vienna/AT

Purpose: Development of a prototype robotic system for inter-active needle guid
ance in percutaneous interventions. Feasibility of the system concept shall be
proven by means of a 7DOF custom made robotic system.
Materials and Methods: "B-Rob I" either has access to (a) CT-imaging data sets
acquired immediately before an intervention or (b) to US-data during an interven
tion in order to plan a safe needle trajectory. After planning of the intervention,
the robotic system acts as an inter-active guidance - i.e. the medical instrument
will be manually or automatically positioned. During the intervention, the robot
kinematics holds the needle guide in a defined position/orientation to the pa
tient's body - the needle insertation itself will be performed by the physician. It
was one of the major requirements to combine the system with different imaging
systems available in the hospital. Thus , the entire system is mounted on a mobile
rack and uses video signal as standardized input source.
Results: The developed prototype system "B-Rob I" includes the following com
ponents: (1) interface to CT-scanner or US-imaging system via standard video
signal, (2) opt ical tracker system (NDI Polaris), (3) 4DOF robot ic system for gross
positioning, (4) 3DOF needle positioning unit, (5) special designed robot control
system and input device; safety switches and (6) L1NUX based industrial PC
including the medical planning software. In a series of phantom tests compatibil
ity to clinical work-flow and accuracy have being validated.
Conclusion: The designed and realized prototype of an interactive guidance al
lows positioning of a biopsy needle with sufficient accuracy.

C-0605
wifhdrawn by author

C-0606 <I!>
Percutaneous laser disc decompression (PLOD) under fluoroscopic and CT
guidance
P. Brunner', A. Gangi ', F. Fuerxer' , J.-M. Cucchi', V. Bernard ' , J. Sedat ",
S. Chanalet", G. Michelozzi', M.Y. Mourou'; 'Monaco/MG, 2Strasbourg/FR,
3Nice/FR

Purpose: Describe and assess the clinical application of percutaneous laser disc
decompression (PLOD) in the treatment of contained disc hern iations.
Materials and Methods: Between March 1995 and April 2002 , 294 patients with
6 weeks history of sciatica non responsive to medical treatment underwent PLOD
(diode laser , 805 nm) under fluoroscopic and CT guidance and local anaesthe
sia.
Results: Patients were clinically assessed, according to analogic pain scale,
before , at 15 days and at 60 days after the procedure.There was an improvement
in clinical symptomatology in 78% of cases at 60 days assessment.
Conclusion: PLOD is a minimally invas ive and safe technique in patients with
contained disc herniation non responsive to conservative treatment. Fluoroscop
ic and CT guidance allows accurate positioning of the needle and helps in mon
Itoring the vaporisation during the procedure.

C-0607
Results of balloon dilation of post-surgical rectal stenosis
E. .QOOW.[, R. Meroni, G. Gallino, E. Gruden, R. Vercelli, G. Cozzi; Milan/IT

Purpuse: To evaluate the results of cicatricial stenosis dilation following colorec
tal surgey, with a follow-up per iod of more than a year .
Materials and Methods: From 1998to 2001 ,33 patients with cicatricial stenosis
of colorectal or coloanal anastomosis (28 having had anterior/AP resections and
5 Hartman procedures) , underwent balloon dilation. 75% of these pat ients had
been exposed to pre-surgical radiotherapy. 20 of the 33 patients (60%) needed
only one balloon dilation session; of these patients 4 had tight stenoses and 16
had sub-stenoses. The remaining 13 patients (40%) required another dilation
procedure 7 to 10 days after the first one. due to the elastic nature of the stricture;
of these patients 5 had tight stenosis and 9 substenosis.The follow-up included
clinical evaluation, gastrograffin enema and endoscopic examination every 3
months.
Results: The procedures did not give rise to any complications. 30 of the 33
patients (90%) achieved stenosis resolution with normal canalization at follow-up
(mean 18 months). The dilation failed in 3 pat ients (10%) requiring either rectal
stent insertion or colostomy.
Conclusion: The data from this series show that rectal balloon dilation under
radiological control is a valid tool in the treatment of cicatricial rectal stenosis and
that simultaneous gastrograffin enema allows for a prompt check of efficacy.

C-060B
Percutaneous CT-guided nephrostomy: A multimedia presentation of a
quick and safe method, which involves no radiation for the interventlonal
radiologist
L. Ihanss.V. Kalioras, S. Mylona, F. Takis, D. Tosonidou, N. Batak is;
Athens/GR

Purpose: To present an HTML-based multimedia CD-ROM of the indications,
technique, results, complicat ions and contraindications of percutaneous CT-guided
nephrostomy, as an alternative procedure to fluoroscopy-guided percutaneous
nephrostomy. This alternative procedure involves no radiat ion exposure for the
radiologist.
Materials and Methods: From June 2000 to August 2002 , 64 percutaneous CT
guided nephrostomies were performed. Indications were renal obstruction of dif
ferent etiologies. 26 procedures were performed in the left kidney and 38
procedures in the right kidney. A Picker 5000 helical CT scan was used and 8.5 F
- 10.2 F pigtail nephrostomy catheters were inserted. An initial scan of the punc
ture area was peformed to determine the puncture site, track and depth. After
local anesthesia, the guidewire was inserted into the collecting system. Follow
ing successive dilatations, a pig-tail catheter was introduced over the gUidewire.
Finally, the kidneys are scanned in order to check the correct position of the
nephrostomy catheter and for possible immediate complications.
Results: The success rate was 100%. Only minor complications were reported
(mild pain over the puncture site and transient hematuria). In all cases the radiol 
ogist checked the catheter's position from the control room and his presence in
the scann ing room was only during periods where the scanner was idle.
Conclusion: Percutaneous CT-guided nephrostomy is a quick and safe method,
which involves no radiation exposure for the radiologist. Although it may repre
sent a higher radiation exposure for the pati ent , other advantages. such as direct
control over the catheter's position and early detection of major complications
may balance such a disadvantage.

C-0609
Spatial temperature distribution in ex vivo liver tissue during monopolar
radiofrequency (RF) thermoablation: Open perfused versus internally
perfused electrodes
J.~, D. Schmidt, J. Triibenbach, P. Pereira , C.D. Claussen. F. Sch ick;
TtJbingeniDE

Purpose: To determine reproducibility of expected spatial temperature distribu
tion under experimental radiofrequency (RF) thermoablation conditions in ex vivo
bovine liver by using open perfused and internally perfused single electrodes.
Materials and Methods: Ablations were performed with internally perfused sin
gle electrodes (tip exposure: 3.0 em) and open perfused single olectrodes (tip
exposure: 1.5 em). The arrangements of active and neutral electrodes should
ideally produce radial symmetric temperature distribution around the active elec
trode . With single point measurements in a fixed distance of the active electrode
and infrared surface observations the radial temperatures during RF ablation were
determined.

476 F G



Results: With both systems the expected radial symmetry of tissue temperature
was not reproducible. Differences up to 30°C in 2 em distance were observed.
RF ablation with both systems produced free fluid in liver tissue. With the open
perfused electrode the fluid volume increased causing a dominated fluid heat
distribution compared to the mainly RF energy ablation process of the internally
cooled electrode. These differences were demonstrated in the spatial tempera
ture distribution scanned with an infrared camera. The open perfused electrode
produced more temperatue homogeneity in the outer regions of the lesion com
pared to the internally cooled electrodes.
Conclusion: With both systems the expected radial temperature distribution was
not reproducible. In case of internally cooled electrodes this is mainly caused by
individual electric properties and in the case of open perfused electrodes it is in
addition caused by individual fluid dynamic properties of the liver sites.

C-0610
Interest of radiofrequency liver tissue ablation with a "bipolar-wet"
electrode
A. Gangi, S. Guth, J. Imbert; Strasbourg/FR

Purpose: To determine the efficacy and feasibility of bipolar-wet radiofrequency
liver ablation.
Materials and Methods: Grounding one of two RF probes placed 3 cm apart
creates bipolar radiofrequency. A ground pad is not necessary with the bipolar
technique. 50 lesions were created in beef livers using the bipolar technique. The
16-gauge electrodes (Berchtold, Inc., Tuttlingen, Germany) contain a coaxiallu
men that allows hypertonic saline (5%) interstitial infusion (50 ml/hours). Three
to ten minutes of RF energy was applied with 50 watt of power. The impedance
and energy were registered during the ablation. Livers were serially sectioned
and lesion diameter and shape assessed.
Results: The bipolar electrodes created round and regular lesions. The maxi
mum diameter of the lesions was reached after 4 minutes and varied from 4.3 +/
0.5 cm. The lesion was limited to between the probes with an average of 5 mm
coagulation outside the probes. The use of hypertonic saline allows a significant
reduction of impedance.
Conclusion: Wet-bipolar RF techniques seems to be promising especially for
renal and difficult liver lesions. Wet-bipolar RF techniques creates lesions limited
to between the probes after only 4 minutes. A limitation of the wet electrode tech
nique is the risk of diffusion of hot saline.

C-0611
Long term results of balloon dilation of benign bile duct strictures
G. QQzzi, L. Suman, R. Meroni, R. Vercelli, E. Civelli; Milan/IT

Purpose: To evaluate the results of percutaneous balloon dilation of post-surgi
cal biliary strictures in a series of patients with a long period follow-up (1-15
years, mean 8 years).
Materials and Methods: The present series includes 20 patients, with cicatricial
stenosis following surgical interventions of the hepato-biliary area in 14 cases
(group A) and orthotopic liver transplantation in six (group B). The procedures
were performed using 6 to 8 mm calibre high pressure balloons (up to 17 atm.).
After dilation a large bore transtenotic drainage catheter was left in place and
replaced after 15 days with a pre-anastomotic catheter to allow cholangiographic
control before definitive removal. The follow-up included monthly laboratory ex
aminations and echo-doppler sonography every two months in the first year. The
intervals between controls were extended in the following years.
Results: The dilation procedure failed in four cases, two for each group of pa
tients and was successful, for at least one year, in the remaining 16 patients. No
early or late complications related to the procedure were observed. Four patients
in group A and one in group B developed a restenosis (range 1-12 years after
treatment): 3 out of the 5 patients underwent successful re-dilation (follow-up 3-7
years).
Conclusions: Percutaneous balloon dilatation is a safe and valid method for treat
ment of benign biliary strictures and it must be considered as an effective alter
native to endoscopic stenting or surgery. In case of late re-stenosis repetition of
the procedure appears to be profitable.

C-0612
The efficacy of percutaneous injection therapy for pelvic and vertebral bone
metastases using calcium phosphate bone paste without a thermogenic
reaction
S. Ueno', K. Honda', Y. Hori', D. Uchida", K. Asai", N. Honqo-, R. Syuto-,
S. Matsumoto", H. Mori2 ; 'OifalJP, 2Hasama-machi/JP

Purpose: To evaiuate the usefulness of the percutaneous injection of calcium
phosphate bone paste without a thermogenic reaction for the treatment of pelvic
and vertebral bone metastases.
Materials and Methods: Calcium phosphate bone paste was injected percuta
neously intol S lesions (10 patients) pelvic and vertebral bone metastases under
CT-fluoroscopy guidance. It was administered in combination with radiotherapy.
We evaluated the total dose of bone paste, the relief from pain by visual analogue
scale (VAS) score, the percentage of paste accumulation within the lesion, the
bone stabilization and any complications that occurred.
Results: The mean amount of filling paste used in each lesion was 8.7 ml (range
3.7-18.4 ml) for pelvic lesions and 4.2 ml (range 2.0-9.8 ml) for vertebral. All of
the patients reported relief from pain within 3 days. There was no correlation
between the degree of paste accumulation within the lesion and the analgesic
response. In one lesion, a compression fracture occurred after the paste injec
tion. We experienced one massive leakage of paste into the thoracic spinal ca
nal, the patient had transient sever back pain, probably due to intercostal nerve
involvement.
Conclusion: Percutaneous injection of calcium phosphate bone paste without a
thermogenic reaction is an effective therapy for pelvic and vertebral bone metas
tases, as it promotes rapid pain relief. This type of bone paste could be useful in
the treatment of bone metastases adjacent to thermolabile organs, such as pe
ripheral nerves.

C-0613
CT-guided chemical sympathicolysis: A report of 236 cases
V.N. Ryzhyk, V.M. Kmetjuk, V.M. Krysa, LV. Reznyk; Ivano-Frankivsk/UA

Purpose: The aim of this study was to evaluate the efficacy of CT-guided chem
ical sympathicolysis (CTCS) in the treatment of upper and lower extremities in
patients with chronic vascular spastic disease.
Materials and Methods: Between 1992 and 2002, 236 patients aged 21 to 65
years with various degress of vascular disturbances were treated. The patient
lies prone on the CT-table.A scout view of the region of interest is performed. The
level of puncture is determined. Two to 3 ml of alcohol are injected into the sym
pathetic trunk after local anesthesia and CT-guided needle position. 201 patients
underwent CTCS on one side in the cervical, thoracic and lumbar levels. Thirty
five procedures were performed on both sides or at the lumbar level.
Results: Early results show that CTCS is an effective method for improving ex
tremity blood supply. A positive effect was obtained in 221 cases (93.6%): a sub
jective improvement in 221 patients (93.6%), rise in skin temperature in 221
(93.6%), reduction of hyperhidrosis in 156 patients (66.1%), improvement state
of disease in 159 cases (67.4%), ulcers healed in 109 limbs (46.2%) and walking
distance increased in 172 patients (72.9%), The advantages of CTCS compared
with surgery are the following: local anesthesia, minimal adverse effects, elderly
patients can be included, high ulcer healing rate and costs.
Conclusion: CTCS may be used in the treatment of Raynaud's syndrome, Ray
naud's disease, obliterative arteritis, diabetic angiopathy and hyperhidrosis.

C-0614
Metal stents in non-vascular interventional radiology:Ten years of
experience
Z. Markovic; BelgradelYU

Purpose: The employment of non-vascular metal stents (NMS) was based on
the experience gained by recanalization of blood vessels at the beginning of 1980s.
In the group of non-vascular recanalizations, they are mostly used in esophageal
strictures (malignant achalasia), ureters (postirradiation fibrosis), male urethras
(posttraumatic and postinflammatory lesions) and bile ducts (malignant infiltra
tions). Pretreatment evaluation comprises precisely defined morphology and grade
of modification, while CT and MR imaging are of conciusive significance. Before
any NMS insertion, so-called preliminary dilatation is performed with a view to
create a space for stent insertion. In relation to other methods of interventional
radiology (balloon-catheter recanalization and different catheter prostheses and
endoprostheses), NMS will be applied as the last method in algorithm.
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Materials and Methods: A total of 370 NMS insertions were performed in our
institution during the last 10 years (oesophagus - 173, ureter - 87, urethra - 53,
bile duct - 45, other locations - 12).
Results: NMS insertion was the therapeutical method of choice in 92% of the
time . During follow-up, lasting from 12 months to 8 years , good therapeutical
results were achieved in more than a half of cases.
Conclusion: Modern interventional radiology is potentially able of recana lizing
tissue-obliterated NMS.The increasing application of NMS in interventional radi
ology, their technological refinement in view of biocompatibility of the metal alloy
used as well as new shapes and designs tailored to specific organs may be ex
pected . Special expectations refer to the usage of radioactive and bioresorptive
NMS whose experimental practice is in progress.

C-0615
Stenting of cervical and/or hypopharyngeal strictures
S. E.roflli, G.B. Meloni , C.F. Feo, D. Mortello, G. Cabiddu, G.C. Canalis;
Sassari/IT

Purpose: To determine the usefulness of self-expandable metal stents in the
recanalization of cervical and/or hypopharyngeal strictures.
Materials and Methods: We report our experience in 10 patients with inoperable
cervical and/or hypopharyngeal str ictures treated by implantation of 11 Ultraflex
uncovered self-expandable metal stents inserted perorally under fluoroscopic
guidance. There were 8 men and 2 women , mean age 70 .2 years . All patients but
two had malignant strictures. One patient developed ben ign stenosis follow ing
laryngectomy, whereas the other one had local recurrence from thyroid cancer.
The stricture involved the hypopharynx and cervical esophagus in 3 patients and
cervical esophagus alone in 7.
Results: Technical success was achieved in 9 cases While clinical improvement
was obtained in 8 cases. One patient had a distal misplacement of the prosthesis
and required a second partially overlapping coaxial stent. Stent position was very
proximal and interfered with swallowing in 2 cases: the first patient underwent
shortening of the prosthesis; in the second case stent removal was necessary. A
mean 9-month follow -up was obtained. None of the successfully treated pat ients
reported either swallowing impairment or aspiration. Four pat ients with malignant
stricture developed tumor ingrowth after 2-5 months. The only patient treated for
a benign stricture developed ingrowth of granUlation tissue after 4 months.
Conclusion: Despite several technical diff iculties and a high rate of late compli 
cations, recanalization of cervical esophageal strictures by self-expandable met
al stents allowed good palliation of symptoms. Stents proved to be an effective
and well tolerated pall iative treatment. They can also be used for hypopharyngeal
stenoses.

C-0616
Metallic stents In malignant tracheobronchial strictures and fistulae
M.S. Hamady, R. Gupta . R. Dourado, T. Ngeo, T. Sabharwal, A. Adam;
London/UK

Purpose: To assess the efficacy and safety of the use of metallic stents in the
palliation of malignant tracheobronchial strictures and fistulae.
Materials and Methods: We retrospectively reviewed all patients referred for
insertion of tracheobronchial stents between 1994 and 2001. Pre-procedural plan
ning with CT was carried out in all cases. All procedures were performed under
general anaesthesia using fluoroscopic guidance. Preliminary rigid and lor fibre
optic bronchoscopy was carried out immediately prior to stent insertion. Uncov
ered (53), covered (8) Wallstent endoprostheses (Boston Scientific, Natick, MA)
and one uncovered Gianturco stent (William Cook Europe , Bjaerverskov, Den
mark) were inserted. Flexible bronchoscopy and chest radiography were used to
assess airway patency and stent position. Patients were followed-up in the out
patient clinic.
Results: 45 patients, (23 men; aged 44 to 82 years . mean : 60.5) were treated.
38 patients with debilitating stridor (MRC Class2-4) (30 lung cancer, 3 metastas
es, 5 miscellaneous) and 7 patients with tracheobronchial fistulae secondary to
oesophageal cancer had 62 stents in total. 6/45 had two stents (3 both bronchi , 3
tracheal and unilateral bronchial) . All stents were successfully deployed. The av
erage survival rate was 18 weeks with 39 patients surviving longer than one
month. 71% of pat ients showed 1-2 stage improvement in the dyspnoea score .
Four patients died within 24 hours (1 cardiac arrest, 1 pulmonary haemorrhage,
1 anoxic brain damage, 1 respiratory paralysis). One case of distal migration of a
covered tracheal stent occured without clinical consequences.
Conclusion: Tracheobronchial stents provide effective and safe palliation of
malignant airway obstruction and tracheo-oesophageal fistulae.

C-0617
Percutaneous treatment of biliary fistulae post-ortothopic liver
transplantation
D. Bishl. M. Ruffino, A. Doriguzzi Breatta, C. Gazzera, S. Barbero, A. Ferraris,
G. Gandini; Turin/IT

Purpose: To evaluate the efficacy of percutaneous transhepatic biliary drainage
(PTBD) in the treatment of biliary fistulae occurring at the choledocho-jejuno
anastomosis (CJA) post-OLT or at site of resection (split liver).
Materials and Methods: Between October 1990 and September 2002 , 11 pa
tients with biliary fistula of CJA post-OLT and 1 with fistula localized at the site of
resection (split liver) were treated in our institute (in 2 cases it was a percutane
ous-biliary fistula , the lesion fed by a subphrenic or a subhepatic collection in 4
cases) . In all patients an internal-external PTBD was inserted into the biliary tree
to stent the bile duct and decrease the leak .The biliary collection (when present)
was percutaneously drained .The PTBD was left for 4-74 days (med ian 22.6 days)
and removed after complete biliary leak recovery. The percutaneous-biliary fistu
las were embolized with Spongostan.
Results: In all cases the insertion of an internal-external PTBD was successful
and complete resolution of the biliary leak was obtained. In 9 patients resolution
was obtained after 4-10 days , in 2 after 29 and 74 days. In spite of biliary fistula
resolution , 1 patient underwent surgical intervention for a multiloculated subhe
patic biliary abscess.
Conclusion: In our experience percutaneous treatment is the first choise for bil
iary fistulae of CJA post-OLT with an high rate of success. The absence of biliary
duct dilatation isn't a contraindication for percutaneous treatment and we think
surgery should be reserved for cases in which percutaneous treatment is unef 
fective .

C-0618
Complications after ablation of hepatic tumors using ethanol injection (EI)
and radiofrequency (RF), alone or in combination
F. Perez Fontan, M. Lago Novoa , S. Mosteiro AMn, A. Diaz Garcia, M. Seoane
Dopico, M. Gomez Gutierrez; La Corufia/ES

Purpose: To analyze the incidence of complications after EI and RF, alone or in
combination , for treatment of hepatic tumors.
Materials and Methods: We performed 223 procedures for 387 hepatic nodules
(166 one shot EI, 24 RF) . In 33 cases both techniques were used together to
potentiate necrosis.The procedure was done intraoperatively in 29 cases. All the
percutaneous procedures were carried out under anesthetic contro l.
Results: Systemic complications: Severe pain (n=23). right pleural effusion and
fever (n=3) . Respiratory complications: Pneumothorax (n=2), tachypnea (n=l)
and respiratory arrest (n=l). Circulatory complications: Hypertension (n=l), brady
cardia (n=5) and arrhythmia [rte l}. Bleeding: Intraperitoneal hemorrhage (n=5)
and wall hematomas (n=2) . Hepatic complications: Hepatic infarcts (n=3) , arter
io-venous fistulas (n=2), haemobilia (n= l ), portal thrombosis (n=2) and abscess
es (n=2) . Two patients showed tumoral seeding in the needle tract. One patient
presented a perihepatic fibrous reaction after RF, simulatinq seeding. A case of
Guillain-Barra syndrome developed after RF treatment of a metastasic melano
ma, resulting in the only procedure related death . Combined EI and RF did not
result in a increased incidence of complications.
Conclusions: No significant differences in the incidence of complications was
observed after EI and RF alone or in combination for ablation of hepatic tumors.

C-0619
Minimally invasive interventions under ultrasound with destructive forms of
acute cholecystitis
M.~;Doneffik/UA

Purpose: To determine the role of ultrasonography in the diagnosis and treat
ment of patients with destructive forms of acute cholecystitis.
Materials and Methods: The results of treatment in 453 patients (age 12-97)
with destructive forms of acute cholecystitis were reviewed. Ultrasonography was
carried out on the device Sonoase- 6000 cmT (Medison). In all patients the re
sults of ultrasonography were identified during operation and morphological re
search. Transcutaneous transhepatic microcholecystostomy (TIMCS) under
ultrasound was carried out using Chiba needles, pig tail catheters and free-hand
technique.
Results: There were established ultrasonographic features, characteristic of de
structive and complicated forms of acute cholecystitis. The accuracy of an estab
lishment before operation under ultrasound f1egmonosis and gangrenosis forms
of acute cholecystitis has made accordingly -96 and 95%. It has permitted to



bring correct ive amendments to tactics of treatment the patients with acute chole
cystitis.216 patients with a high degree of operational risk were executed TIMCS.
Bile leakage past drainage marked at 5 (2,3%) patients - them was executed
laparoscopic cholecystectomy. At 100 patients TIMCS was determined as one
and final method of surgical intervention. The indications and contra-indication
for application TIMCS are developed at acute cholecystitis.
Conclusion: The results of research testify to high effic iency of application ultra
sonography in diagnostics and treatment of the patients with destructive forms of
acute cholecystitis.

C-0620
Radiofrequency ablation under MR control: Influence of magnetic field on
the necrosis volume
C. 8l!M', J. Brieger", D. Schmidt', M. Schenk ' , J. Trubenbach-, F. Schick',
C.D. Claussen', P.L. Pereira2

; 'Angers/FR, 2TUbingen/DE

Purpose: To evaluate the potential influence of the magnetic field on the volume
of coagulation obtained by radiofrequency (RF) ablation monitored by MR im
aging.
Materials and Methods: Using 4 different MR compatible RF electrodes: Inter
nally cooled single and clustered, open perfused and expandable needles, we
have achieved ex vivo RF ablation outside MR field then inside both a 0.2T and a
1.5T MR scanner.The entire ablations were performed in strictly similar conditions.
In a second step, current parameters were recorded in saline solution and in
pieces of liver between neutral and active electrodes orientated parallel then
perpendicular to a 1.5T magnetic field , then outside of this one.
Results: For all the needles volumes of necrosis obtained by RF ablation in the
main magnetic field were always significantly inferior to these obtained outside of
the main magnetic field (p < 0.05) . For needles as a whole, mean volume was
40.50 % 5.49 cm3 outside the magnetic field , 25.68:1:4.07 ern! at 0.2T and 26.72
± 4.34 ern"at 1.5T.There is no significant difference between 0.2T and 1.5T ac
cording to the volume of necrosis. Measurements of electric parameters in saline
solution or liver tissue showed no difference in or outside magnetic field or ac
cording to the orientation to the main magnetic field .
Conclusion: According to these experimental findings RF algorithm should be
adapted to MR monitoring. Further experiments are necessary to explain this
effect of magnetic field on the necrosis volume obtained by RF application in MR
scanners .

C-0621
Radiofrequency ablation (RFA): Development of an ex vivo liver perfusion
model for experimental work
A.~, R. Bitsch, K. Lubienski, M. Duex; Heidelberg/DE

Purpose: To develop a liver perfusion model for the technical optimization of
percutaneous radiofrequency ablation and improve its clinical applications.
Materials and Methods: The perfusion of bovine livers, direct from the slaugh
terhouse , will be simulated in a liver perfusion tank developed for experimental
work .The fluid used will be a Tyrode solution prepared in accordance with phys
iological criteria (as for liver transplants) which will be supplied with oxygen from
an oxygenator and heated to 36 to 37"C by means of a heat pump. Portal vein
and artery fluid flow will be controlled by two pumps . The fluid flow rate will be
adjusted as for the physiology of a human liver converted to bovine liver conditions.
The fluid discharged from the liver will be returned into the perfusion system
through the vena cava.
Results: Swivels mounted on the liver perfusion tank will allow the simultaneous
reproducible generation of several RFA lesions of a standardized depth with a
standardized angle with respect to the liver surface. US control will give control
led access to defined liver areas (close to vessels , subcapsular, etc.). Addit ional
puncture needles standardized with respect to puncture depth and puncture an
gie will allow the independent injection of different liquids . Due to the size of the
liver (normally 6 to 8 kg), it will be possible to produce at least 25 to 40 RFA
lesions .
Conclusion: Extensive , standardized evaluation of technical or procedure relat
ed developments of radiofrequency systems is feasible and reproducible with our
ex vivo liver perfusion model.

C-0622
Access of spinal lesions under low field open MRI: A percutaneous
approach
A.D. Kelekis , J.-B. Martin , J. Garcia , D.A. ROfenacht, F. Terrier ; GenevaiCH

Purpose: Most spinal biopsies , involving the disc, the vertebral body, the nerve
roots or the muscles have been performed percutaneously under X-ray or CT
control until now. All these procedures are irradiating both for the patient and the
doctor performing the procedure . Using open field magnetic resonance (MR) with
navigation , interventional procedures can be performed allowing a multiplanar
approach with good tissue definition .
Materials and Methods: During the last two years with the use of an open MR
system O.23T (Outlook, Philips , Netherlands) coupled with a guiding procedure
(IPATH200, Philips, Netherlands) , twelve patients were treated for spinal lesions,
using a navigational guiding procedure (MRGP). Six patients were SUbjected to
percutaneous biopsies (4/6 for a disc lesion, in 116 a vertebral lesion and 1/6 a
muscle lesion). Four patients underwent corticosteroid infiltration under MRI, one
patient had percutaneous vertebroplasty and one patient posterior facet cryo
therapy.
Results: All lesions were visualized during and after the procedure . All percuta
neous biopsies brought sufficient material for diagnostic purposes . All therapeu
tic treatments brought pain relief. No irradiation was used. Post-procedural imaging
did not detect any damage . No procedural complications were noted.
Conclusion: The use of the MRGP for spinal lesions is leasable and can facili
tate the interventional procedure as it permit s a mult iplanar approach and pre
cise targeting, combined with better visibility of the intstrumentation, the lesion
and of the adjacent structures.

C-0623
Radiofrequency ablation of bone metastases
A.~, S. Guth , J. Imbert , X. Buy; Strasbourg/FR

Purpose: To report our experience in radiofrequency ablation of bone metastas
es.
Materials ans Methods: Between January 1999 and January 2002, 68 patients
with bone metastases were treated in our department.The technique, indications
and contraindications of radiofrequency ablation are described and illustrated. A
wet mono- or bi-polar electrode was used for the ablation (Berchtold incl. Tuttlin
gen, Germany) .The major indication is pall iative treatment of bone metastases
and pain management. However, curative ablation is performed in some special
cases like bone metastases of thyroid cancer . In these cases, the treatment be
gins with radio frequency ablation with destruction of more than 90% of the lesion
followed by 131- iodine therapy to complete the ablation of residual tumor.
Results and Conclusion: Complete necrosis was observed in 85% of cases.
Radio-frequency ablation of bone metastases was promising in pain manage 
ment with 78% of satisfactory results.

C-0624
Combination CT and flouroscopy for percutaneous vertebroplasty
P.C. Y2!mg , N.E. Eidlin, M.R. Robbin ; Cleveland, OH/US

Purpose: By viewing the presentat ion the physician will be able to understand
the technique of CT/fluoroscopic guided percutaneous vertebroplasty. The ad
vantages and disadvantages of combination CT/fluoroscopic techniqu es in com
parison to the standard fluoroscopic approach will be highlighted.
Results and Conclusion: 1. Using CT for transpecdicular needle placement
decreases the likelihood of complications from inappropriate needle position ,
particularly in patients with osteopenia, scoliosis or advanced degenerative chang
es of the spine . 2. Using CT for needle placement increases the likelihood of a
midline needle tip, thus increasing the likelihood of bilateral verteb ral body filling
and decreasing the need for a contralateral injection at that vertebral segment. 3.
Having immediate CT scanning available during fluoros copic guided PMMA in
jection allows the physician to quickly and more accurately assess for complica
tions such as extravasation.4.Access to CTiflouroscopy equipment is the primary
barr ier preventing this technique from gaining wider acceptance.
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C-0625
Combined tracheo-bronchial and esophageal stenting for the palliation of
advanced esophageal cancer
S. Profili , G.B . Meloni , C.F. Feo, G. Pett inato, A. Fancellu , A.M. Scanu ,
G.C. Cana lis; Sassari/IT

Purpose: To assess the usefulness of combined trachea-bronchial and esop ha
geal stent ing for the pallia tion of inoperable esophageal cancer.
Materials and Methods: We report 2 cases of inoperable esophageal cancer
infiltrating the tracheo-bronchial tree , treated by implantation of 4 self-expanda
ble metal stents inserted perorally under fluoroscopic guidance .They were 2 men,
65 and 66 years old respectively. Both pat ients complained of severe dyspnea at
rest and grade 4 dysp hag ia. Because of the intense respiratory distress pr ior ity
was given to the airway stent ing and in both cases a covered trachea-bronchial
Ultraflex stent was inserted under sedation and analgesia with the assistance of
an anesthesiologist. The stent was placed in the distal trachea/right main bron 
chus in the first pat ient , while in the distal trachea/left main bronchus in the sec
ond case . After 6-7 days a covered esophageal Ultraflex prosthesis was inserted
and a few days later systemic chemotherapy was given to both patients.
Results: Techni cal and clinical success was achieved in both patients: 48 hours
after stent inser tion, radiological and endoscopic follow-up studies demonstrated
fUll expansion and corr ect positioning of the prostheses. Rapid improvement of
dyspnea and dysphagia was observed in both cases. No early nor late complica
tions were observed.The two pat ients died from causes unrelated to stent inser
tion after 6 and 8 months, respectively.
Conclusion: Comb ined recanalization of trachea-bronchial and esophagealstric
tures followed by systemic chemotherapy was a safe and effective palliative treat
ment for advanced esophageal canc er.

C-0626
The advantages of vertebroplasty under CT-fluoroscoplc guidance
M. Zauner, R. Valls, A. Carvajal, A. Rovira ; SabadelllES

Purpose: Outpatient vertebroplasty (VP) is increasingly performed for pain relief
and stab ilization of osteoporotic vertebral fractures and osteolytic neoplastic le
sions of the spine .Technological advances enable VP under CT-fluoroscopic guid
ance with real-time control and CT-quality images of needle placement and cement
diffusion. We describ e our technique and relate our exper ience in CT-fluoroscop
ic-guided VP (Toshiba-Asteion).
Materials and Methods: Since acqu ir ing this system, we have treated 12 pa
tients with a total of 17 vertebrae (osteoporosis = 15, vertebral hemangioma = 1
and metastasis =1).
Results: The treatment has been very efficacious in relieving pain. 94% patients
report good/ very good analgesia. We have seen no major complications.
Conclusion: Conventional VP uses biplane fluoroscopy to monitor needle place
ment and injecti on of the cement into the vertebral body. CT-f1uoroscopic-guided
VP allows the same accurate real-time control of needle placement and cement
diffu sion . However, it requires less opac ltying material , reduces the amount 01

radiation to the physician's hands and the total amount of radiation to the pa
tient's body. Although our experience is still too limited to allow stat istical evalua
tion, we believe CT-guided VP, as do other interventional procedures made possible
by technical improvements in CT scanners, holds great promise.

C-0627
Practical tips and tricks to keep the major complication rate of
percutaneous image-guided radiofrequency ablation of liver malignancies
below 1%
L. Solbiati', T. leraca ' , L. Cava', T. Livraghi' , S.N. Goldberg3; ' Buslo Arsizio/l T,
' Milan/IT,3Boslon, MAlUS

RF ablat ion has gained a major role worldwide for the treatment of liver mal i
gnancies, being a high ly effective, low-cost and repea table modality with low
morbidity and mortality rates , that is also feasible in non -surg ical candidates.
Given these attractive features, RF ablation has been adopted also by centers
with limited experience in percutaneous interventional procedures. As a conse
quence, an increasing number of post-treatment complications and side effect s
are currently being reported, which may needlessly put pat ients at risk and raise
unfair cr itic ism against the true utility of RF ablation. This educational exhib it
presents key tips and tricks which should be used in order to keep major comp li
cation rates acceptably low (i.e., to less than 1% of procedures). These include:
an adequate pre-treatment clinical and diagnostic work-up, proper patient selec
tion with accurate assessment of indications and contra indications to the treat
ment , as well as careful choice of imaging technology for guidance, optimal
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percutaneous approaches to the targets and prec ise intraoperative and immedi
ately post-operative monitoring of treatment efficacy.

C-0628
Intermittent hepatic arterial chemotherapy using an implantable reservoir
for liver metastases from breast cancer
Y. .fu!.!:!g, Y. Sagara, H. Hokotate, H. Inoue , M. Nakajo; KagoshimalJP

Purpose: To evaluate the efficacy of hepatic arterial infusion (HAl) chemothera
py using an implantable reservoir for patients with liver metastases from breast
cance r.
Materials and Methods: Fourteen patients were enrolled in this study. The res
ervo ir catheter system was implanted via the femoral artery.The catheter tip was
fixed in the gastroduodenal artery using microcoils and the side hole was placed
in the common hepatic artery. To avoid the occurrence of gastroduodenal tract
muco sal lesions, both the right gastric artery and the gastroduodenal artery were
embolized with microcoils. The HAl regimen were doxorubicin hydrochroride
(40 mg/m2/week) and docetaxel (70 mg/m2/month) as one cycle .The clinical and
radiological efficacy were evaluated at 3 and 6 cycle s. The clini cal side effects
were also recorded.
Results: The technical success of HAl reservoir system was ach ieved in all pa
tients.The clinical and radiolog ical efficacy were PR (6:43 %) and CR (6:43%) at
3 cycles of HAl. The efficacy at 6 cycles were PR (6:43%) and CR (7:50%). Over
all efficacy of HAl were 86% at both 3 and 6 cycles. Nausea occurred in one
patient during HAl cycles. One patient died due to extrahepatic lesions during
treatmen t.
Conclusion: Intermittent HAl via implantable reservoir system was feasable for
patients with liver metastases from breast cancer.

C-0629
Radiofrequency ablation of hepatocellular carcinoma in the cirrhotic liver:
Anatomical basis
A.H.M. fulli!; Cairo/EG

Purpose: To study the contribution of morphology and anatomical relat ions of a
hepatocellular carcinoma (HCC) lesion to the outcome of radiof requency abla
tion therapy (RFA) and the expectancy of ablation extent.
Material and Methods: Twenty -five pat ients with thirty-seven HCC lesions had
undergone RFA therapy. Twenty-nine lesions were treated unde r light anesthe
sia, using an internally cooled electrode, over 1 or 2 sessions. Lesions were an
atom ically classified: A) according to size into three groups; 1) < 2.92 ern, 2)
2.92-5 .1 cm and 3) > 5.1 cm; B) according to margin definition into 1) ill-defined
and 2) well-defined; C) according to difficulty of accessing the les ion through
percutaneous route into 1) difficult and 2) easily accessible; and D) anatomical
relationship into 1) critically, < 1 cm, and non-critically, <:1 cm away from nearby
structures. Follow-up CT imaging in arterial and porto-venous phases was per
formed after 4 weeks to evaluate the extent of ablat ion .
Results: Complete ablation was achieved in 15 patients (51.7 %), <:90% ablation
in 5 pat ients (17.2%). 50-89% ablation in 6 pat ients (20.7%) and < 50% in 3
patients (10 .3%) . Factors that contribute to outcome are lesion diameter and an
atom ical relation to nearby vessels. Margin ill-def inition may lead to misinterpre
tation of tumour diameter and subsequent subopt imal results. Ease of accessibility
of the les ion is SUbjective and has no true contri bution. No major complications
were encountered.
Conclusion: RFA is an effective modality for treating HCC when pat ients are
properly selected. Best outcome is expected, in good hands , with smaller le
sions , away from major vessels and with well-defined margins.

C-0630
Technical problems during percutaneous ethanol InJection
N. Vougjoukli s. P. Pilavas , E. Hartabilas; Thessaloniki/GR

Purpose: Although percutaneous ethan ol injecti on (PEl) is a well established
therapeutic method there is not much data about the difficulties encountered during
these interventions. The purpose of this retrospective study is to evaluate the
technical problems in the treatment of hepatocellular carcinoma (HCe ) with PEl.
Materials and Methods: During the last 5 years 35 nodules of HCC in 32 cirrhot
ic patients underwent PEl (de novo n:26 or after transcatheter chemoemboliza
lion n:6). 135 of the proc edures were done under sonographic and 2 under CT
guidance. Of the tumors 21 were small « or =3 cm) and 11 larger than 3 cm. The
selected entry site was punctured with a short (4 cm) hypodermic needle while
the injection was performed with another 22G needle homoaxially inserted. An



average 3.7 sessions of PEl per tumor were performed. Therapeutic efficacy was
evaluated with dual-phase spiral CT performed at least 4 months after treatment.
Results: Complete necrosis was achieved in 13 of 21 (only) small tumors (62%).
Common bile duct stenosis in one patient was propably the only complication
related with the procedure. The problems encountered in 7 patients (22%) were:
absence of acoustic window to see the needle (3), no visualization of the tumor
(1), difficulty in injecting ethanol due to hardness of the mass (1), escape of the
alcohol around the mass (1) and in 1 case intractable pain in spite of using IV
pethidine.
Conclusion: Treatment of small HCC with percutaneous ethanol injection is an
effective method but its efficacy is often hampered by technical problems.

C-0631
3 cases of aCT-guided interventional procedure for a synovial cyst of the
lumbar spine: 10-18 months follow-up
H.Y. Kang, K.S. Nam, S.H. Lee; Seoul/KR

Purpose: To report preliminary experience of an interventional procedure for treat
ment of asynovial cyst in the lumbar spine.
Materials and Methods: Three patients complaining of typical sciatica and found
to have a synovial cyst arising from a facet joint on MR images were selected. A
controlateral interlaminar approach method to the cyst, under CT guidance was
used. We made several holes in the wall of the synovial cyst with an18-G spinal
needle under CT control and then aspirated the fluid of thecyst. We performed
CT and MRI immediately after and follow-up studies with MRI after 3,10 (2 pa
tients) and 18 months (1 patient).
Results: The nature of cyst fluid was serous fluid in all cases. Marked reduction
of size of cysts was noted instantly, but remnant fluid signal was seen on MRI.
The fluid had resolved on follow-up MRI at 3 months altough a rudimentary cyst
wall was detected.
Conclusion: ACT-guided interventional procedure for a synovial cyst of the lum
bar spine provides a safe and reliable therapeutic option.

C-0632
Balloon dilatation of achalasia: Long term follow-up
D. Saranovic, P. Pesko, Z. Markovic, D. Masulovic, J. Saponjski; BelgradelYU

Purpose: To assess the value of balloon dilatation for treatment of simple and
vigorous achalasia.
Materials and Methods: From 1996to 2001 we treated 36 patients with simple
and 28 with vigorous achalasia. In the first group dysphagia was graded from 1 to
4 according to Atkinson scale, mean 3. In patients with vigorous achalasia (ach
alasia with tertiary contraction) dysphagia was graded from 2 to 4, mean 3. Dila
tation was performed monthly for 3 months in all patients in both groups.
Results: In 27 pts with simple achalasia (75%) dysphagia decreased to 1 after
the procedure but increased to 2 in the next 3 months. In 9 patients (25%) dys
phagia decreased to 2 after the procedure but increased to 3 in the nex13 months.
These patients underwent surgery. In 19 patients with vigorous achalasia (67%)
dysphagia decreased from 4 to 3 after the procedure but returned to 3 in all
patients within 1 month. Dilatation continued monthly for the next 2months, but
dysphagia remained at 2 after the procedure and returned to 3 the month after
that.
Conclusion: Balloon dilatation can be useful in treatment of selected patients
with simple achalasia (without proximal tertiary contraction). Patients with vigor
ous achalasia need surgery.
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C-0633
Arterial embolization: How we do it
K.S. Malagari, E.N. Brountzos, P. Argyriou, E. Alexopoulou, D.A. Kelekis;
Athens/GR

Purpose: An interactive presentation of a case collection, in html format, of pa
tients with arteriovenous malformations and aneurysms who underwent transcath
eter embolization.
Materials and Methods: The embolization agents include cyanacrylate adhe
sives, coils, combination of fibrin and coils and detachable balloons. Prospective
ly selected cases are presented. Images included: pre and post intervention, during
the various steps of the procedure and long-term follow-up. At the end of the
exhibit issues regarding the technical aspects of the embolization and tips to
avoid complications are presented. The user controls the presentation by mouse
click on active button, images or text.
Results: The allendee comprehends and becomes familiar with the technique
and reviews his knowledge in our educationally selected cases.
Conclusion: The use of computer and digital imaging assists learning and com
prehension of transcatheter embolization.
Learning objectives:

1. Comprehend the use of various embolization materials in splachnic and pe
ripheral embolization,

2. Become more adept in the diagnosis of vascular malformations and aneu
rysms and associated clinical features and

3. Become familiar with potential complications and techniques to avoid them.

C-0634
Acute massive pulmonary thromboembolism: A combined approach with
mechanical fragmentation using a modified rotating pigtail catheter, local
fibrinolysis and manual thrombo-aspiration
H. Tajima, T. Kumazaki, S. Murata, K. Nakazawa, Y. Abe, M. Machida,
K. Tanaka,T Takano; Tokyo/JP

Purpose: To evaluate the efficacy and safety of mechanical fragmentation, local
thrombolysis and manual thrombo-aspiration in the treatment of acute massive
pulmonary thromboembolism with hemodynamic impairment.
Materials and Methods: Within 35 months, 27 hemodynamically impaired pa
tients (7 men, 20 women; aged 27-78 years) were treated with thrombus frag
mentation by mechanical action of a modified rotating pigtail catheter. After
embolus fragmentation. all patients recieved intrapulmonary injection of recom
binant human-tissue plasminogen activator (rt PAl, followed by manual thrombo
aspiration using a large lumen PTCA guiding catheter.
Results: All patients survived and their clinical status improved. Angiography in
all patients post treatment demonstrated improvement of the pulmonary perfusion
(mean Miller score; before treatment 21.1, after treatment 13.2, p < 0.01). Mean
pulmonary arterial pressure decreased from 31.5 mmHg to 22.7 mmHg (p < 0.01).
Mean treatment time was 155.1 min.
Conclusion: Mechanical fragmentation by rotating pigtail catheter with local fi
brinolysis and manual thrombo-aspiration provided a rapid and safe improve
ment of the hemodynamic situation in acute massive pulmonary thromboembolism.

C-0635
Mechanical extraction of basilar artery emboli using flow reversal and a
microbasket
T.E. Mayer, G.F. Hamann, H. BrOckmann; Munich/DE

Purpose: The success of local fibrinolysis in vertebrobasilar thromboembolism
depends on the volume and composition of the clot. Since thrombolysis can also
be time-consuming and cause bleeding, we investigated the feasibility of a me
chanical clot retraction device based on a nitinol basket advanced through a rni
crocatheter.
Materials and Methods: Five patients with acute embolism of the basilar artery
who presented with progressive stroke and impaired consciousness were includ
ed in a multicenter study (NEED-Neuronet Evaluation in Embolic Stroke Dis
ease). In three patients flow reversal was induced using silicone balloons or coaxial
catheters. Three patients required additional fibrinolysis.
Results: The device failed to retrieve the clots in our first two patients with distal
basilar artery embolism. They were recanalized by fibrinolysis. In the next three
patients the anterograde flow in the basilar artery was reversed during the short
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retraction period by temporarily blocking the vertebral or subclavian arteries. Two
of these patients were completely recanalized by solely mechanical means, the
remaining third patient needed additional fibrinolysis before also being recanal
ized. All five patients survived: two remained disabled, two were almost back to
normal, and one became asymptomatic the day afterward.
Conclusion: Mechanical thrombus extraction seems to be a feasible method for
rapid and safe recanalization of the basilar artery. We recommend the use of flow
control to support retrieval of the thrombus (which the proximal flow would other 
wise keep in place like a cork) and to protect the distal vessels from embolization
by fragments.

C-0636
Individualized ideal stents: Production with a semi-automatic virtual stent
(SAVS) system and its in vitro results
H. /:hQQ.Qh', Y. Katagiri', H. Akiba', M. Tamakawa' , K. Hyodoh', N. Yarna',
T. Shona i', M. Hareyarna', H. Asano-: 'Sapporo/Jp, 2YokohamalJP

Purpose: To plan stent-grafting for thoracic-aortic-aneurysm with complicated
morphology, we prepared virtual stent-grafting system (Semi Automatic Virtual
Stent (SAVS) system) using 3D-CT data . The usefulness of the SAYS system
was evaluated by measurement of (transformed) anatomical stent and straight
stent.
Method: Curved model (source , MPR and VR) images were created and a hol
low virtual stent was produced by SAYS system . Straight Nitinol stent was trans
formed to the curved configuration to fit the curvature. The accuracy of the
anatom ical stent was evaluated by experimental strain phantom studies to com
pare the straight stent.
Results: The mean separation length was 0 mm in anatomical stent (22 mm 00)
and 5 mm in straight stent (22 mm 00), respect ively. The straight stent strain
voltage was four times as anatomical stent at the stent end.
Conclusion: The anatomical stent is useful to fit the curved structure and reduce
the stra in force compare to the straight stent. SAYS system can help to design
and produce the anatomical stent.

C-0637 <il>
Percutaneous treatment of vascular complications of liver trasplantation
M. Marini, I. Cao, M. Gomez, S.P. Mosteiro, A. Otero ; La CorunaiES

Purpose: To present our experience in percutaneous treatment of the post-oper
ative vascular compl ications of hepatic transplantation.
Materlais and Methods: We retrospectively analized 412 consecutive liver trans
plantations carried out in our hospital from 1994 to 2001 , in order to identify post
operative vascular compromise and their percutaneous treatment.
Results : Arterial complications in 21 patients (5.9%): 15 hepatic arterial throm
boses , 3 of them treated successfully by lytic therapy and 6 stenoses of hepatic
artery all of them treated with PTA. Portal venous complications are found in 10
cases (2.42%) 2 acute portal vein thrombosis treated with mechanical thrombec
tomy device and fibrinolytic therapy, 3 chronic portal vein thrombosis treated with
PTA, stent and embolization of compe titive shunts and 6 anastomotic stenoses,
5 of them treated with PTA alone and one of them with PTA, stent and TIPS .Two
patients developed portal hypertension caused by recurrent liver disease and
were treated by means of a TIPS. Hepatic venous/cava complications in14 pa
tients (3.39%), 10 of them were treated with PTA alone and 3 with PTA and stent
ing
Conclusion: Percutaneous treatm ent of the post-operative vascular complica
tion s of hepatic transplantation is near ly always possible and should be the first
therapeutic strategy because of the low incidence of complications and high de
gree of succe ssful results.

C-0638
Preliminary study of portal vein embolization in fifteen rabbits: Feasibility of
ethanolamine olate (EO), mixture of EO & gelfoam and thrombin
Y. Kim, J. Park, J. Chung , Y. Shin; SeouVKR

Purpose: To investigate the feasibility of EO, mixture of EO & gelfoam and thrombin
for embo lizat ion of the portal vein (PV).
Materials and Methods: 15 rabbits underwent laparotomy for cannuation of the
mesenter ic vein, through which a microcatheter reached the right PV.Three kinds
of embolic agents were injected; EO (2 rnl, group A), mixture of EO & gelfoam
(2 ml, group B) and thrombin (1000u , group C).lopamidol (0.5 mg) was added to
make the emboli radioopaque during embolization. 5 rabbits were used for each
embolic agent. 4 weeks later, all rabbits were euthanized to obtain the liver and
pathologic studies were done to focus on the changes in periportal area and

infarct in the right lobe.Volumet ry by 3-D CT to measure the volume changes of
right and left lobe was done on the embo lization and harvest days.
Results: Volume decrease of the right lobe (Rl ) was as following; 15±3.54 ml in
group A, 19.4±2.97 in group B, 1.6±2.70 in group C. Volume increase of the left
lobe (ll) was as following ; 18.2±17.4 in group A, 7.2±6.42 in group B, 3.6±9 .18
in group C. Rl volume change of group A or B was greater than that of group C
(p=0.004 , Kruskal -Wallis test). Pathologic analyses showed marked periportal
fibros is in group A and B. but rare periportal fibros is with simple thrombosis in
group C.
Conclusion: EO is excellent embolic mater ial and induces more prominent atro
phy of right lobe than thromb in. 3-0 CT volumetry is a useful method in measur
ing the hepatic volume change s after PV embolization.

C-0639 <il>
Preoperative portal embolization In patients with chronic liver disease and
HCC: Success rate and complications
C. lacombe', A. Denys", A. Sibert' , A.-S. Rangheard', V. Vilgrain', Y. Menu ';
' Clichy/FR,2Lausanne/CH

Purpose: To study the results of preoperative right portal vein embolization in
patients with liver cirrhosis or fibros is score of F3, according to METAVIR score .
Methods and Materials: In 34 patients with HCC (24 with cirrrhosis,10 with F3
fibrosis), eligible for surgery, tumors were considered as resectable, but antici
pated remant liver was thought to be too small. They underwent preoperative
right portal vein embolization in order to increase the ant icipated remnant liver.
CT volumetry was performed at baseline, 4 and 6 weeks after embolization.
Results: The procedure was possible in all cases and complete in 31/34 (91%).
In patients with fibros is, the average regeneration rate of left liver was 43% at 4
weeks and 72% at 6 weeks . No patient had severe complications and all under
went right hepatectomy. In patients with cirrhosis, the average regenerat ion rate
of left liver was 27% at 4 weeks and 36% at 6 weeks. Complications occurred in
3/24 cirrhotic patients (12.5%): porta l vein thromb osis (N=2) and ascites (N=1).
4/24 cirrhotic patients (16.7%) did not undergo right hepatectomy, includ ing two
patients with severe complications , because of insufficient (N=1) or less than
15% hypertrophy (N=3).
Conclusion: Preoperative right portal vein embolization has induced a signifi
cant left liver hypertrophy in all cases of fibros is of score F3 and in 83.3% cases
of cirrhosis . Regeneration rate was significantly higher and complication rate lower
in patients With fibros is as compared with pat ients with cirrhosis.

C-0640
Long-term results of balloon-occluded retrograde transvenous obliteration
(B-RTO) treatment of gastric varices
J . Kashiwagi, Y. Okino, H. Kiyosue , S. Matsumoto, Y. Yamada, Y. Hori,
M. Okahara, H. Mori; Otte/Jt?

Purpose: To evaluate long-term results of balloon-occluded retrog rade trans
venous obliteration (B-RTO) treatment of gastric varices (GV).
Materials and Methods: Sixty-two patients with gastric varices underwent B
RTO in our inst itution between December 1994 and March 2002 .Thirty-one pa
tients who were followed -Upfor over 6 months after B-RTO were sele cted for this
study. Ten of 31 patients had a history of gastr ic variceal bleeding . Follow-up
period ranged from 6 to 78 months (mean 24.7 months). Initial occlusion rates of
the GV were assessed by postcontrast CTwithin 2 weeks of B-RTO. Changes of
the GV were evaluated by gastroendoscopy and/or CT dur ing the follow-up peri
od. Aggravation of the esophageal varices (EV) was also evaluated .
Results: Postcontrast CT within 2 weeks after B-RTO showed complete occlu
sion of the GV in 26 (84%) and partia l occlusion in 5 patients (16%). Follow-up
examinations over 6 months after B-RTO showed complete obliteration of GV in
28 patients (90%), stable partial occlus ion in 2 patients and regrow1h in one pa
tient. A recurrent GV was completely obliterated by second B-RTO. No gastric
variceal bleeding was encountered during the follow-up period . Aggravat ion of
EV was observed in 16 patients (51.6%) and 7 of them underwent endoscopic
treatment for EV.
Conclusion: This study shows long-term efficacy of B-RTO for obliteration of GV.
When CT within 2 weeks of B-RTO shows complete occlus ion of GV, recurrence
of GV will not occur. However , careful attention should be paid for high rates of
aggravation of EV after B-RTO.
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C-0641
Endovascular stent-graft repair of thoracic aortic disease: Our experience
in 1Bpat ients
I. Rubi, J. Munoz , A. Urbaneja , J. Martfnez, N. Gonzalez de Vega; MfI/agaiES

Purpose: The purpose of our study was to investigate the clinical experience
and efficiency of endovascular stent-graft insertion for thorac ic aort ic disease.
Method and Materials: Stent-graft reconstruction of the thoracic aorta was per
formed In 18 patients (age 14 - 81 years) for management of aneurysms (n= 5),
rupture (n=l ), penetrating ulcer (n= 4), coarctation (n=3), traumatic dissection
(n=3), pseudoaneurysm {nel ] and dissection (n=l). There were 15 men and 3
women. We used Talent stent-graft (n=12) , overlapp ing stent-graft (n=2), exten
sion (n=l) and Palmaz stent-graft (n=3). Follow-up studies were performed post
operatively.
Results: Stent-graft deployment was successful in all patients. In two patients,
deployment of two sent-grafts in an overlapping way was essential to cover a
secondary entry (Medtronic Talent). In another patient we had to use a proximal
extension because the abdominal aorta was affected . In coarctation we used a
Palmaz stent. We had early complications which were solved. One patient died
because of multisystem failure.
Conclusion: Based on our own experience, we found that 17 out of 18 patients
had good results with stent-graft reconstru ction of the thoracic aorta . Complica
tions can occur, but few have long term significance.We consider stent-graft place
ment a feasible and minimally invasive treatment with a low complication rate for
these patients and propose the use of a stent-graft in the treatment of thoracic
aorta disease , including aneurysms , acute penetrat ing ulcer, rupture, coarctat ion
and traumat ic dissect ion.

C-0642
Clinical use of the Cook "detach" coil system In 68 aneurysms
J.M. f!J.lllilr, J.A. Casnneira , M. Blanco, M. Gelabert, A. Garcia-Allut,
B. Vazquez ; Sanfiago de Compos te/aiES

Purpose: To determine the safety and efficacy of the mechanical detachment
system (Cook) for coils, when used as an endovascular treatment for aneurysms.
Materials and Methods: 55 patients (30 male, 25 female) with 68 aneuryms,
present ing with SAH secondary to aneurysm rupture were treated using Cook
coil system . All procedures were performed in emergency conditions.Transcrani
al oximetry was reformed in all procedures .
Results: A total 516 coils were used. The coils passed easily through the micro
catheter (rapid transit , prowler 14) except for OCS-11-3-4 spiral and OCS-11-2-4
spiral whose insertion into the microcatheter were very difficult. Complete occlu
sion of aneurysm cavity was obtained in 37 aneurysms. In 25, 80-90% occlusion
was achieved. 6 needed surgical treatment. The J-coil suited all sizes of aneu
rysm due to its nature of adjusting its expansion accordingly.Transcranial oxime
try detected vascular spasm in 4 patients .
Conclusion: The Cook "detach" coil system appears safe and fast for the en
dovascular repair of cerebral aneurysms .

C-0643
Endovascular procedures for graft dysfunction after myocardial
revascutarization with arterial grafts
O.Z. fu!giQ, M.P. Peric, P.S. Milojevic, A.S. Neskovic, L.M. Mangovski ,
B.S. Milosavljevic. M.P. Colic, N.M. Tasic; Be/gradelYU

Purpose: Arterial grafts are used for the majority of coronary artery bypass pro
cedures (CABG) nowadays (mostly internal thoracic artery - ITA). In cases where
the flow or the patency of ITA graft is impeded, endovascu lar techniques are
more acceptable, due to the high risk of the redo procedure.
Materials and Methods: From January 1986 through June 2002, there were
5250 procedures where at least one arterial graft was used. In 14 pts (0.27%, 3
females , average age being 58.2 yrs.) with dysfunct ion of the arterial graft we
have employed an endovascular procedure to resolve the problem. There were
an addit ional 5 pts (0.9%) in whom we did a redo CABG procedure.
Results : In 4 pts with left subclav ian artery stenosis we did PTA with stent im
plantation, without complication or residual stenos is. Eight pts had PTCA of dis
tal ITA-LADanasthomosis (6 pts with stent placement). In one pt with gastroepiploic
artery graft to the right coronary artery, we did PTA of the stenosed ostium of the
coeliac trunk . Finally, in one pt we successfully embolized an a-v fistula (ITA to
pulmonary circulation) causing coronary "steal ".
Conclusion: Ifwell planed and meticulously performed, endovascular procedures
may be a highly successful and safe option in resolving the problem of adequate
flow and patency of the malfunctioning arterial grafts used for CABG procedures.

Stents are recommended for supraaortic lesions , as well as the proximal ITA
segments and distal anasthomosis. Embolization is necessary in the presence of
big, untied ITA branches or newly formed fistulas with ITA.

C-0644
Percutaneous treatment in vascular complications of renal trasplantation
M. Marini, I. Cao, S.P. Mosteiro, C. Fernandez; La Corufl aiES

Purpose: To present the vascular compl ications in renal transplantation and their
percutaneous treatment.
Materials and Methods: We retospect ively reviewed 411 angiograph ic studies
performed because of suspicion of vascular abnormalities established by clinical
and/or ultrasound findings in 1547 consecut ive renal transplants performed in
our hospital from 1982 to 2002 .
Results: Vascular stenoses were detected in 175 patients that were preanasto
moue in six. anastomotic in 15 and postanastomotic in 154; the stenoses was
severe in 91 patients, moderate in 58 and multiple in 34 patients. We performed
57 PTA with 50 therapeutic successes, 2 secondary thromboses and in 5 cases
were not technically successful. Other surgical complications found were: arteri
al thromboses (n = 36), infarcts (n = 16), arteriovenous fistulae (n = 5), mycotic
aneurysms (n = 5, one of them treated by covered endoprothesis), thromboses of
il iac vein (n = 4, two of them treated successfully by thrombolytic therapy ) and a
Budd-Ch iari syndrome secondary to hepato-renal polycystic disease resolved
by caval PTA.
Conclusion: Renal artery stenosis is the most frequent vascular complication
and PTA is the best therapeutic techniqueabove all, when stenosis is single, short
and postanastomotic.The possibil ity of using covered endoprothesis widens the
number of lesions that can be currently treated by percutaneous techniques.The
vascular and interventional radiologist plays a key role in the diagnostic evalua
tion of posttransplant complications and is well equipped to promptly manage
them, obviating the need for surgery in many cases.

C-0645
Real-time compound imaging duringTIPSS-procedure: Improvement of
sonographic needle visibility in cirrhotic livers
M.l:&.I::!Mn, A. Saleh, J. Bode, R. Luethen , L.W. Poll, U. Madder ;
Dusseldorf/DE

Purpose: To compare the visibility of a TIPSS-puncture needle using real-t ime
compound imaging (SonoCT) and single-line ultrasound (SLU) in vitro and in
vivo.
Materials and Methods: An uncoated 18 G Ross-puncture needle was placed
into a cadaverous liver in a water bath at four different angulations (0, 30, 45,
60°). Ultrasound was performed with an ATL HOI 5000 sonography device with a
2-5 MHz convex array using SLU and compound imaging. The needle was im
aged longitudinally without changing depth , focus position, or gain settings be
tween measurements. Mean gray scale values of the needle tip (gv_n) and the
background (gv_b) were obtained from histograms and contrast was calculated
(gv_n-gv_b)/gv_n+gv_b). SLU and compound imaging were evaluated during
TIPSS-procedure in 10 patient s. Contrast was calculated as above and visib ility
of the needle tip was SUbjectively rated by consensus of three different readers
(relative units).
Results: At 0°, visibility of the needle is comparably good for SLU (.594) and
compound imaging (.597). At 30° the Visibility of the needle is dimin ished
(SLU=.268) while for SonoCT the contrast was significantly higher (.373; p < .05).
At 45° and 60° the needle tip was not reliably visible with any scanning technique .
The visibility during TIPSS was significantly better for SonoCT (2.67) than for
SLU (3.33) on SUbjectiveassessment (p < .01).
Conclusion: The visibility of the needle is strongly dependent on the relative
anqulat ion to the transducer. Contrast and SUbjectivevisibility is significantly im
proved with real time compound imaging , but is still low for angulations of more
than 30°.

C-0646
Lite-threatening renal hemorrhage:Treatment by urgent hyperselective
catheterization and embolization of a segmental renal artery
P. Pappas, P. Leonardou , I. Loulakas , C. Tsar is, S. Papadoukakis, G. Tzortz is:
Athens/GR

Purpose: In patients with life-threatening renal hemorrhage we evaluated an
emergency treatment by hyperselective catheterization and embolization of a
segmental renal artery.



Materials and Methods: During the last 5 years , 17 patients presenting with
symptoms of massive renal hemorrhage or hematuria underwent angiographic
investigation in our departement. 13 patients had had (hours up to 7 days ago)
renal biopsy of their native (8) or transp lanted (5) kidney and 4 had a ruptured
renal mass: 2 adenocarcinomas, 1 angiomyolipoma and 1 hemorrhagic cyst on a
background of polycystic kidney disease. In 15 cases angiography revealed dif
ferent signs of vascula r pathology - arteriovenous fistulas, extravasat ion, pseu
doaneurysms - and a segmental renal arte ry embol ization was performed. In 2
patients with a preceeding native kidney biopsy, no site of hemorrhage was shown
and we embolized the lower pole segmental artery, as under ultrasonographic
guidance the kidney biopsy was at this site . In a case of transp lanted kidney, we
first had to dilate and stent the stenosed renal artery, whereas in another case of
a transplanted kidney we placed a percutaneous nephrostomy At the end be
cause of obstructive uropathy due to clot format ion.
Results: All patients showed angiographic success with total occlusion of the
feeding segmental artery and clinical success with termination of hemorrhage.
The renal funct ion did not further deteriorate following embolization. None of the
patients had to be undergo emergency surgery.
Conclusion: Urgent angiographic investigation and segmental arterial emboli
zat ion is essent ial in all cases of gross, life-threatening renal hemorrhage.

C-0647
Stenting of symptomatic atherosclerotic les ions in the vertebral or
intracranial arteries (SSYLVIA) with the Guidant NEUROLINK-stent:
Preliminary results
M. Hartmann: Heidelberg/DE

Purpose: The prognosis of patients with intracran ial stenosis varies widely, inde
pendent of medical therapy. Several studies have shown , that treatment of intrac
rania l atherosclerotic stenoses with flexible balloon-expandable coronary stents
may prove to be safe and effective .The purpose of this study is to evaluate in a
non-random ized and prospective manner the feasibility and safety of the NEU
ROLINK-system, a balloon-expandable stent especially developed for the treat
ment of intracranial arteries.
Materials and Methods: Between March 200 1 and November2001 , 12 patients
with symptomat ic atheroscle rotic stenosis (50% or more) underwent elective treat
ment with the NEUROLINK-stent. The lesion locat ions were as follows: 3/12 pre
PICA, 4/12 vertebro-basilar junction, 3/12 mid-bas ilar artery, 2/12 ICA (siphon ).
All patients (11/12) had clinical and Doppler follow-up at30 days, 11/12 patients
had clinic al and doppler follow-up at 3 months. 9112patients had 6 month follow
up ang io. 1/12 patients had 12 month follow-up .
Results: The baseline angiogram showed a stenosis of 71 ± 11%. In all patients
stent delivery was successful. The stenos is was reduced to 3 ± 5% (p < .0001) .
There was one major stroke due to reduced flow in the target vessel from vasos
pasm from the gUiding catheter. Restenosis during the follow-up period (188±96
days) occurred in 4/12 (33%) patients.
Conclusion: The bailon-expandable NEUROLINK-stent may prove to be a safe
and effective means for the treatment of atherosclerotic lesions in the vertebral or
intracran ial arteries. Simil iar to stenting experience in other vascular beds, there
is a potent ial for restenos is. Acknowledgments: This study was supported by
Guidant Corporation.

C-0648
withdrawn by author

C-0649
Anglographic ablation of a supernumerary ectopic mediastinal parathyroid
gland via an Internal mammary artery coronary bypass
J.~' , S. Ernst' , K. Cupisti ", C. Dotzenrath' , G. Furst ' ; 'Hamburg/DE,
2Dusseldorf/DE

Purpose: Angiographic ablat ion of a supernumerary ectop ic mediastinal hyper
plast ic parathyroid gland by alcohol-lipiodol-ablation via an internal mammary
artery (IMA) coronary bypass.
Materials and Methods: A 58-year-old caucas ian male with renal failure suf
fered from severe bone pain and muscle weakness due to secondary hyperpar
athyreo idism resistent to therapy. Eleven years ago he underwent triple coronary
bypass surgery with an IMA-bypass. SestaM ibi suspected a fifth supernumerary
ectopic mediastinal hyperplastic parathyroid gland confirmed by thoracic MRI.
Select ive angiography of the IMA detected the feeding vessel originating from
the IMA bypass . A superselective catheter was placed in the feeding vessel and
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5cc of an emulsion of alcohol and lipiodol was applied. Finally the feeding vessel
was occluded with two endovascu lar coils .
Results: Angiographic follw-up demonstrated complete occlusion of the tumor
vessel and a patent IMA-bypass. Non-contrast CT revealed the persistence of
the emulsion within the mediast inal gland. Clinical symptoms resolved within three
weeks with almost comp lete normalisation of the labo ratory parameters (PTH,
Ca2+).
Conclusion: The ang iograph ic ablation of med iast inal parathyroid adenomas is
known as an effective, safe and minimally- invasive therapeutic alternative to open
thorac ic surgery. We report a transvascular embolisation of an ectop ic mediasti
nal supernumerary parathyroid gland via an internal mammary artery used as a
coronary bypass.

C-0650
TIPS stent reduction using two different techniques
D. flminQ, E Fanelli, EM. Salvatori , F. Altornarl, C. Miglio. P. Rossi.
R. Passariello; Rome/IT

Purpose: To describe two different techn iques to reduce TIPS shunt caliber in
cases of severe encephalopathy not responding to medical therapy.
Materials and Methods: Two patients underwent TIPS procedure with a Viatorr
stent-graft. Patient 1: 54 year-old treated for refractory ascites with a 10 mm x
6 em stent-graft. Three months after the procedure, severe encephalopathy was
Observed. After 2 months a TIPS reduct ion was performed using a Jostent38 mm
in length mounted on a 6-mm balloon and released just in the middle of the cov
ered port ion of the Viatorr. Afterwards, the proximal portion of the Jostent, closer
to the IVe, was dilated up to 10-mm . Patient 2: a TIPS was performed for variceal
bleed ing with a 10 mm x 7 em Viatorr.TIPS reduct ion was done using a Jostent,
38-mm long , mounted on a to-mrn balloon . A resorbable suture line was tied in
the middle of the balloon to allow the two ends of the stentto dilate but avoiding
the dilation of the central portion (hourglass shape ).
Results: In both patients ,TIPS reduct ion was successfully performed increas ing
the PSG. Patient 1: PSG from 6 to 21 mm/Hg , encephalopathy resolved within
the first day. Patient 2: PSG from 9 to 16 mm/Hg , after1 week a complete resolu
tion of the symptoms was observed. After 7 and 6 months of follow-up, respec 
tively, both patients remain in good health .
Conclusion: A "funnel-shaped" or an "hourglass- shaped" stent -graft reduc tion
should be cons idered usefull in case of severe encephalopathy refracto ry to
medical therapy.

C-0651
Acute traumatic rupture of the thoracic aorta treated with endovascular
stent-graft
I.S. Kaskarelis, S.V. Benakis, E.G. Tsata lou, E. Patsi, S. Pitsoulis, D. Farsaris ,
D.N. Exarhos, K. Pournaropoulos; Athens/GR

Purpose: To evaluate the effectiveness and safety of endovascular stent -grafting
for the emergency treatment of acute traumatic rupture of the thoracic aorta .
Materials and Methods: From March 2002 to May 2002 , 2 patients were admit
ted with life-threaten ing injuries.The patients were involved in motor vehicle crash
es and presented with a clinical picture of acute traumatic rupture of the thora cic
aorta .The patients underwent urgent contrast enhanced computed tomography
and diagnostic ang iography, both of which conf irmed the provisional diagnosis.
For both patients open surgery was not considered suitable because of the se
verity of the co-existing injuries, therefore they were treated with endova scular
stent-grafting. After the interven tion , computed tomography scanning and diag
nostic angiography were performed to confirm the accuracy of graft placement.
Results: In both cases a Talent stent graft was used and the procedure was
technically successful. The mean operating time was 78 min. No comp lications
were observed. Immediate follow-up with computed tomography scanning and
diagnostic angiography showed no leakage or graft migration. One patient died
one month later from causes unrelated to the procedure. The other patient re
mains alive and without recurrenc e of the diseas e at six month follow-up.
Conclusion: The emergency treatment of acute traumatic rupture of the thoracic
aorta using endovascular stent graft is performed safely and with at least mid
term effectiveness. It may represent a promising alternative to open chest sur
gery, espec ially for patients with mult iple injuries at high surgical risk .



C-0652
Pre-operative right portal vein embolization in Child A cirrhotic patients:
What are the factors affecting left lobe hypertrophy?
F. Schneider', C. Lacombe", P. Chevallier', V. Vilgrain2

, M. Gillet', P.Schnyder',
A. Denys'; 1Lausanne/CH, 2Clichy/FR

Purpose: To evaluate the anatomical and biological factors influencing left lobe
hypertrophy after right portal embolization (RPVE) in cirrhotic patients.
Materials and Methods: 40 patients (31 men and 9 women) with histologically
proven cirrhosis from alcoholic abuse (n=15), hepatitis B or C (n=20) hemochro
matosis (n=3) and from unknown origin (n=2) had a hepatocellular carcinoma
located in the right hepatic lobe. They underwent right portal vein embolization
using n-butyl-cyanoacrylate mixed with iodized oil. Volumetric measurements of
the total liver volume and right lobe were obtained before and between 4 to 6
weeks after RPVE using multislice enhanced CT. Age, sex, previous history of
diabetes or chemo-embolization, bilirubin level, histological score of fibrosis and
pre-embolization ratio between the left liver to the total liver volume ratio (LUTLV)
were evaluated as factors potentially affecting liver regeneration after RPVE. One
way ANOVA, linear regression and stepwise analysis were used for statistical
evaluation
Results: Left lobe volume increased by 41.71±31 % after RPVE. Left lobe did not
increase for an unknown cause in two patients and two patients developped tran
sient ascites after RPVE. Age, sex, diabetes, bilirubin level or previous chem
oembolization did not influence left lobe hypertrophy. Unl-and multivariate analysis
confirmed the influence of LUTLV ratio over left lobe hypertrophy (p < 0.002). We
observed nearly significant influence of fibrosis score over left lobe hypertrophy
in urn-andmultivariate analysis (p=0.06).
Conclusion: Pre embolization LUTLV ratio influences significantly the left lobe
hypertrophy after RPVE in cirrhotic patients. There is a trend towards an influ
ence of histological fibrosis score.

C-0653
Stent placement in ostial and nonostial atherosclerotic renal arterial
stenosis: An educational computer presentation
E.N. Brountzos, K.S. Malagari, E. Alexopoulou, P. Argyriou, B. Nikolaou,
D.A. Kelekis; Athens/GR

Purpose: A computer presentation, in html mode, of a prospective study of renal
artery stenting.
Materials and Methods: 20 prospectively selected cases with atherosclerotic
renal arterial stenosis/obstruction, who underwent percutaneous transluminal
angioplasty and stent placement. The presentation includes the fundamentals of
renal artery stenting. Included are pre and post intervention images, cases of
restenosis and complications. Clinical follow-up is also presented. The attendee
controls the presentation by mouse click on active button, images or text and
tests his/her knowledqs by a series of multiple choice questions and comparison
of the pre and post intervention images.
Results: The user comprehends and becomes familiar with the technique and
reviews his knowledge in our educationally selected cases.
Conclusion: The use of computer and digital imaging assist the learning and
comprehension of percutaneous renal artery stenting.
Learning objectives: The attendee will understand and become familiar with:

1. Indications,
2. Technique,
3. Complications and
4. Follow-up of the renal artery stenting.

C-0654
Vibrational angioplasty in the treatment of chronic infrainguinal arterial
occlusions: Mid-term results
D.K. Tsetis', L. Michalis2

, M.R. Rees 3
, A. Katsamouns', K. cnamatakts',

M. Matsagas2 , Z. Androulakakis', D. Sideris", N. Gourtsoyiannis'; jlraklion/GR,
"losnnine/Gii, 'Bristol/UK

Purpose: To present the mid-term results of vibrational angioplasty in chronic
femoropopliteal and tibioperoneal arterial occlusions.
Materials and Methods: Thirty-one patients (33 legs) were treated for 37 chron
ic infrainguinal arterial occlusions not amenable to surgical revascularization. The
lesions were located in the superficial femoral (n=6), popliteal (n=9), anterior
tibial (n=10), posterior tibial (n=3) and peroneal (n=1) arteries, tibioperonealtrunk
(n=6), and tibioperoneal trunk and proximal peroneal artery (n=2). The length of
the occlusive lesions ranged from 2-15 cm. The preprocedural presentation
(SVS/ISCVS criteria) was category 3 (4 legs), category 4 (5 legs) and category 5

(24 legs). In all cases vibrational angioplasty was performed utilizing coronary
equipment to enable crossing of the lesion with a guidewire. The procedure was
completed with conventional balloon angioplasty. Follow-up ranged from 2-24
months (mean 10 months).
Results: Recanalization was successful in 34 of the 37 occlusions (92%). No
complications were observed in any of the cases. During follow-up, 2 patients
died, 5 underwent below-knee amputation, 5 remain free from claudication or
rest pain and in 15 legs with ulceration good healing progress was observed. The
amputation-free survival rate was 96% at 1, 89% at 3, 85% at 6 and 75% at 12
months respectively.
Conclusion: Vibrational angioplasty using coronary guidewires is a safe and
effective technique in the management of chronic infrainguinal arterial occlusions
with satisfactory mid-term results.

C-0655
Outpatient therapy of symptomatic internal carotid artery stenoses
R. Andresen; Gustrow/DE

Purpose: Examination of the practicability, restenosis and patency rates of pri
mary stent-PTA in outpatients with symptomatic ICA stenoses.
Materials and Methods: Stent implantation was performed in 63 patients, as an
outpatient procedure, average age 67.4 (57-78) years, with significantlCA sten
osis. Within 120 days before the intervention, the following clinical pictures had
occurred: 32 minor strokes, 40 TIAs and 15 episodes of amaurosis fugax. 51/63
patients had a bulbar and 12/63 a postbulbar ICA stenosis, the mean degree of
stenosis was 87.4 (75-97)%. Stent application and subsequent PTA were per
formed always under protection with an embolism protection filter. All patients
were followed-up by means of colour coded duplex sonography (CCDS) and con
trast-medium enhanced MRI.
Results: The technical success with regard to stenting and PTA was 100%. The
follOWing complications occurred during the intervention: One patient had a stroke
during the vascular imaging, two patients experienced hypotonic dysregulation.
A plaque embolism was excluded clinically and by contrast-medium enhanced
MRI 7 days after the intervention in 61/63 (96.8%) of the patients, while one
patient was found to have only an asymptomatic cortical barrier impairment. After
180 days, no restenosis or stent dislocation was found on CCDS, all ECAs were
patent. After 360 days, there was one asymptomatic occlusion and one stenosis,
which was treated by angioplasty (2/63=3.2% restenosis rate after 1 year).
Conclusion: The treatment of ICA stenosis by primary stent-PTA under protec
tion is a feasable method. If patient selection is adequate, this intervention can be
performed on an outpatient basis.

C-0656
Stent rescue in acute atherothrombotic occlusion of the intracranial internal
carotid artery
K. Karaman. L. Onat, M. Sirvanci, C. Duran, K. Ganiyusufoglu; fstanbuflTR

Purpose: The goal of this report was to describe successful complete recanali
sation of an acute atherothrombotic occlusion of the intracraniallCA with balloon
assisted stent deployment.
Materials and Methods: We report a 75-year-old man presenting with acute
onset of right hemiparesis. MRI revealed a border-zone infarct and MRA showed
a severe stenotic lesion of the cavernous ICA. To correlate the stenosis, diagnos
tic angiography was done. During the fourth left CCA injenction, ICA occlusion
and contrast stagnation were seen. After the occluded ICA was crossed with a
0.014-in guidewire and microcatheter, an AVE S670 coronary stent was placed
over the guidewire across the cavernous ICA and was easily deployed.
Results: After stent deployment, angiography revealed a patent ICA with mini
mal residual stenosis. There was no evidence of distal embolisation on the intrac
ranial angiograms. The patient remained asymptomatic throughout the procedure.
Follow-up angiogram obtained after 3 months demonstrates no signs of resteno
sis.
Conclusion: Recanalisation of thrombotic ICA occlusion is technically feasible
and can be performed in selected patients who have suffered acute stroke. Early
endovascular intervention in acute carotid occlusions may salvage the vessel.

C-0657
Balloon-occluded retrograde transvenous obliteration (B-RTO) of gastric
varices
N. Matsudaira, Y. Hirano, M. Komatsu; AkitalJP

Purpose: To evaluate the efficacy of B-RTO in patients with gastric varices.



Materials and Methods: Between March 2000 and June 2002, B-RTO was per
formed on four patients (five times) with gastric varices at risk of rupture and one
patient had hepatic encephalopathy. The sclerosing agent consisted of a mixture
of 10% ethanolamine oleate and the same dose of a non-ionic contrast medium,
which was injected into the gastric varices during balloon occlusion (6.5-20 cc,
mean 12 cc). After B-RTO, hepatic and renal function tests were performed. Fol
low-up consisted of endoscopy and computed tomography. The observation time
ranged from four to 18 months.
Results: Technical success was achieved in four patients (five times). After B
RTO,gastric varices disappeared completely in all patients. No esophageal varices
were aggravated. Complications of B-RTO were fever (3/5) that resolved in about
four days and microscopic hematuria (1/5) caused by increased renal vein pres
sure, which also resolved in a few days. We observed no significant hepatic and
renal function damage and no hemoglobinuria. Average length of hospitalization
after B-RTO was 18.6 days, which is shorter than that of endoscopic injection
sclerotherapy (EIS) for esophageal varices (28.5 days).
Conclusion: B-RTO not only offers good control of gastric varices, but is also a
more cost-effective approach than EIS.

C-0658
Complications in endoluminal repair of abdominal aortic aneurysms (AAA)
M.J. Deutschmann, HA Deutschmann, P. Schedlbauer, G. Fritz, J. Tauss,
K. Tiesenhausen, K.A. Hausegger; GraziAT

Purpose: To report the technical and systemic complications occurring during
endoluminal repair of abdominal aortic aneurysms (AAA) in a series of 90 pa
tients.
Materials and Methods: According to Ahn et al., we differentiate between oper
ative and systemic complications. Also, we subdivide operative complications
into access site related complications, complications related to the introducer
system, the proximal and distal attachment site and device related complica
tions. Furthermore, complications arise from sizing errors and impairment of re
nal function due to contrast medium overload.
Results: Endoluminal treatment with stent-grafts was performed in 90 patients
with AAA. In 3 patients complications related to the access site occurred. Prob
lems with the introducer system were observed in 3 patients. In 2 patients rupture
or occlusion of the internal iliac artery occurred. There were 9 endoleaks and
impairment of renal function was observed in 8 patients.
Conclusion: The majority of the technical problems can be solved endoluminally.
The 30-day mortality rate should be in the same range as elective open surgical
repair « 3.5%). Major factors influencing the immediate results are the experi
ence of the interventional team and proper patient selection. In experienced hands,
endoluminal repair of AAA is a safe procedure with a high technical success rate
of> 90%.

C-0659
Fate of ectatic iliac arteries after endovascular aneurysm repair (EVAR)
K.S. Malagari, E.N. Brountzos, A. Skoulariki, P.Argyriou, E. Alexopoulou,
R. Mastorakou, D.A. Kelekis; Athens/GR

Purpose: It is not yet clear if ectatic iliac arteries provide a safe distal seal in the
long run in patients being treated with EVAR. As most custom made bifurcated
endografts reach a diameter of 14 mm allowing stenting of up to 12 mm iliac
arteries this issue has received little attention. Our aim is to study the fate of
ectatic common iliac arteries in patients that undergo EVAR.
Materials and Methods: Sixteen patients with 26 ectatic common iliac arteries
treated with EVAR were included in the study. Mean iliac diameter was 17.2 mm
and mean aneurysm diameter 6.6±1.8 cm. Iliac limbs of the bifurcated stents
used ranged from 18-26 mm (Zenith, COOK). Measurements of the iliac diame
ters were made on spiral CT angiography with appropriate reconstructions be
fore and after EVAR at 6,12,18,24 months and then biannually. Mean follow-up
was 2.3 yrs (1-37 months). Diameter changes, and the presence of type I periph
eral endoleak (indicative of poor distal seal) were recorded. Interobserver varia
bility for the iliac measurements was calculated (kappa value).
Results: There was good interobserver agreement at a level of 1 mm (k= 0.80).
No increase in the diameter of the stented common iliac arteries was observed.
None of the patients developed peripheral type I endoleak.
Conclusion: Ectatic common iliac arteries provide a safe distal seal in patients
who have undergone EVAR, saving the patient from sacrificing one or both inter
nal iliac arteries.

C-0660
Percutaneous intra-arterial hepatic chemotherapy with oxaliplatin in hepatic
metastases of colorectal cancer
C. Stroszczynski, A. Kretzschmar, G. Gaffke, R. Felix; Berlin/DE

Purpose: Side effects and clinical results of regional therapy of liver metastases
by 5-FU are well known. New drugs such as oxaliplatin and irinotecan are highly
effective for the treatment of liver metastases but, however, toxicity of systemic
administration is higher than for fluoropyrimidines (5FU). We report on our first
results of percutaneous intra-arterial application of oxaliplatin.
Materials and Methods: From 01-09/2002, 9 patients with isolated hepatic me
tastases refractory to first line and second line chemotherapy were treated. They
had adequate bone marrow function and adequate liver, cardiac and renal func
tion. Every two weeks the patients received an oxaliplatin 100 mg/m2 intraarteri
al 2-hour infusion and 5 FU infusion as decribed by Ducreux 01 days 0, 1, 2.5
patients had percutaneous interventional port systems (PIPS), chemoinfusion
after percutaneous positioning of different catheters was performed in 4 pats.
Results: The median percent of liver involvement was 20% (10% - 60%). After
intraarterial application of oxaliplatin, two patients had severe back pain despite
correct placement of the catheters into the hepatic artery. Systemic toxicity was
frequent but mild. 5/9 patients had stable disease or partial remission after in
traarterial chemotherapy including two patients with progessive disease during
i.v,application of oxaliplatin underlining the potential value of regional application
of this new drug.
Conclusion: First results of the intraarterial treatment with oxaliplatin in patients
with liver metastases suggest that this protocol could be a therapeutic option with
manageable toxicity for patients with liver metastases that can not be treated by
resection or by thermoablation.

C-0661
Angioplasty and stent placement in renal arterial stenosis: Is it benefical for
renal function in chronic renal failure?
R. Rivolta, F. Nizzola, A. De Brabant, D. Del Giovannin, D. Guidetti; Milan/IT

Purpose: To examine the changes of renal function after percutaneous translu
minal angioplasty (PTA)in the patients with renal artery stenosis (RAS) and chronic
renal failure (CRF).
Materials and Methods: 40 patients (mean age 65±14 years old), with a serum
creatinine> 1.8 mg/dL (range 1.8-8.1), underwent renal PTA because of athero
sclerotic RAS, with (37 patients) or without stent placement. Successful proce
dure was estabilished when residual stenosis was less than 30%. Changes in
creatinine after the procedure were evaluated only in patients with primary or
secondary normal patency. Patients had a postprocedure median follow-up of 9
months (range 4-54). Creatinine levels before the PTA procedure were collected
for a median time of 3 months. To estabilish a significant change in the renal
function regression analysis was used for every patient.
Results: 32.5% (95% CI: 18.0-47.0) of the patients showed a significant reduc
tion in time of serum creatinine, 47.5% (CI: 32.5-62.5) no significant change while
20.0% (CI: 7.6-32.4) presented a significant increase of the creatinine. An in
dipendent factor associated with decrease of renal function was the starting ele
vated serum creatinine (p < 0.05).
Conclusion: PTA and renal stenting of RAS can ameliorate or stabilize renal
function in the majority of the patients with CRF. Patients with initial elevated
creatinine have a bad prognosis.

C-0662
Transcatheter therapy of renal artery stenosis: Diagnostic value to detect
restenosis in long-term follow-up
M. Saponjski, M. Ostojic, B. Beleslin, V. Vukcevic, D. Orlic, S. Stojkovic,
D. Saranovic; BelgradelYU

Purpose: To analyze in the three-year follow-up period the value of PTA in the
treatment of renovascular hypertension.
Materials and Methods: In a three-year period (1996-99) selective arteriogra
phy of the renal arteries was performed in 70 patients (female 55, male 15; mean
age 38±5 years) in whom renal arteriography (renovascular etiology of hyperten
sion) was indicated. Significant renal stenosis, defined as diameter stenosis> 50%
was found in 28 (44%) patients (mean diameter stenosis 74±12%).
Results: PTA was done in all 30 patients, producing a successful result in 28
patients. In 2 patients the procedure was completed with stent implantation. Mean
systolic and diastolic blood pressure before intervention was 189±25 mmHg and
119±15 mmHg, respectively. Immediately after the intervention, systolic and di
astolic blood pressures reduced to 136±7 mmHg and 95±5 mmHg, respectively

486 A B I!I D E F G



(p < 0.001). In the follow-up period , control arteriography was performed in all
patients revealing restenosis of the renal artery in 9 patients (33%). All of them
had increased blood pressure (defined as higher then 140/90 mmHg). In 9/30
patients with normal blood pressure in the follow-up period, none had significant
renal restenosis (sensitivity 100%). However, increased blood pressure was found
in 19/30 patients , in 9 patients elevated blood pressure was not accompanied by
renal restenosis (specificity 47%).
Conclusion: Increased blood pressure in the follow-up period after PTA is not
associated with renal restenosis , indirectly supporting the concept of reevalua
tion of the indications for PTAof the renal arteries.

C-0663
Complications after endovascular bifurcated stent-grafts (SG) Zenith
(COOK): Half year follow-up in a group of 47 patients with abdominal aorta
aneurysm (AAA)
M. Osiecki, M. Nowicki, B. Jaron, K. Brzozowski, M. Zagrodzka,
J. Skrzeczkowska, M. Feliga, P.Twarkowski, M. Maruszynski ; Warsaw/PL

Materials and Methods: 47 patients (42M/6F) with AAA were selected for en
dovascular implantation of bifurcated abdominal SG. All procedures were per
formed using SG Zenith fixing graft above renal arteries , 43 patients after epidural
anesthesia and 4 under general anesthesia . Duration of the procedure was a
maximum 270 min. Average hospitalization time was 8 days. In 38 patients we
found co-morbidity as follows: 24 ischaemic heart disease, 3 chronic circulatory
insufficiency, 3 patients after pulmonectomiam, 6 patients after myocardial inf
arction and 2 renal failure. Immediately after implantation we performed conven
tional angiography in all cases. Follow-up examinations included: doppler-US,
CT-angio and abdominal X-ray were performed after the procedure and again
after 1,3 and 6 months .
Results: We had 7 complications which appeared during hospitalization: 4 pa
tients with fever > 39C, 2 patients with common iliac thrombosis, 1 patient died
due to myocardial infarction.The complications after hospitalization in 9 cases
were as follows:1 broken leg of the SG causing total occlusion required embolec
tomy, 1 leakage (I-type) demand ing the implantation of the additional element of
SG, 2 small leakages (I-type) one month after implantation and 1 leakage (11
type) disappearing without additional intervention, 1 concentric mural thrombus
growing in the body of the SG, 1 endotension with aneurysm growing up to > 10%
and 2 patients presented with symptoms of internal iliac artery occlusion.
Conclusion: After 6 months follow-up we find endovascular implantation of bltur
cated SG as a quick and safer method compared to surgery. Patients after SG
implantation require constant follow-up.The number of complicat ions is relatively
small , therefore this method appears very promising especially in patients with
very high co-morbid ity.

C-0664
Demonstration of a stentgraft for aneurysm of hemodialysis fistula
I. Hino, S. Uchinomura. M. Ohkawa; KagawalJP

Purpose: To treat the aneurysm of an hemodialysis fistula . Clinical feasibility of a
dacron covered stentgraft was evaluated.
Methods and Materials: 12 patients (6 women, 6 men: age range 51-57 years)
were treated by using stentgrafts (PASSAGERTM for 12 aneurysms in hemodial·
ysis fistulae (11 native fistulae , 1 artifici al graft). Before treatment , occlus ion tests
were performed , using balloons of the same diameter as that of the vessel meas
ured from DSA, to assess whether flow into the aneurysm was disturbed or not.
The placement was performed via shunt vein in all patients.The diameter of the
stentgraft was chosen 1 mm larger than the size of the balloon used. Patients
were followed-up with DSA first at 3 months and then every 6 months after the
placement.
Results: Placement of stentgraft was technically successful in all the lesions
without clinical complications. Aneurysm was not seen at DSA immediately after
placement and no recurrence was observed during follow-up from 3 to 36 months
(mean ; 22 months) . However, local stenoses occurred in three stentgrafts at 6
months , which were treated by balloon angiop lasty. Bending of vessel was ob·
served in two cases due to compression of the venous wall from stretching of
stentgraft. Of these two, one was treated by additional stent placement, and an
other one was being kept under observation .The cumulat ive secondary patency
rate was 100% dur ing the follow-up per iod.
Conclusion: Dacron covered stentgrafts could be a safe and effective treatment
for aneurysms in hemodialysis fistulae .

C-0665
Leakages after endovascular repair of aortic aneurysms: CT-anglography
versus conventional angiography
M.D. Serrano, S.D. Pico, E. Lonjedo, J. Martlnez- Rodrigo, J. Palmero da Cruz;
Valenc/aiES

Purpose: To determine the usefulness of helical CT-angiography and conven
tional angiography for assess ing configuration and location of leakages. as well
as to establish the efficiency of endoluminal stent-graft treatment of aort ic aneu
rysms.
Materials and Methods: 51 patients aged 55-83 years underwent endovascula r
repair of thoracic (n: 6) or abdominal aortoiliac (n: 45) aneurysms. Initial CT
angiography examination was performed in the first week; follow-up CT-scans
were obtained at the 6 and 12 months .When the initial interpretation of the con
trast-enhanced CT scan depicted evidence of leaks, follow-up with CT-angiogra
phy 3 and 12 months thereafter were performed . Patients with the specif ic finding
of persistent leak were evaluated with conventional superselective angiography.
Results: CT-angiography showed evidence of leak in 19 patients (37%).Type II:
15 cases; type I: 2 cases ; indeterminate: 1 case; mixed type I and 11 :1 case. Spon
taneously 13 resolved. In persistent leaks, conventional superselective angiogra
phy revealed 4 type II endoleaks, and 2 type I. These were treated successfully
(embolization :5; additional stentgrafts: 1)
Conclusion: CT-angiography depicts the presence and type in the majority of
leaks. Long-term follow-up is required for assessment of such a complication . In
persistent leaks with a growing aneurysm sack only, conventional angiography
(diagno stic and therapeutic) is indicated.

C-0666
Uterine fibroids embolisatlon: An axillary approach
R. EM!llil , M. Janczarek, R. Jaskowiak, A. Szymanska, M. Szczerbo
Trojanowska; Lublin/PL

Purpose: To evaluate safety and utility of an alternat ive axillary approach to uter
ine artery embol isation.
Materials and Methods: 75 consecutive cases with symptomat ic uterine fibroids
were treated with uterine artery embolisation. In 60 patients vascular access was
obtained via a left axillary approach and in 15 patients a femoral approach was
used.A 4Fr sheath and than a 4Fr pigtail catheter was introduced with a tip sited
in the distal aorta below renal arteries. Flush aortography defined pelvic arterial
anatomy.The selective catheter tip was positioned in a horizontal port ion of uter
ine artery. PYA (350-500 and 500-710 % m) were deployed until cessat ion of an
tegrade flow occurred .
Results: Uterine artery embolization was technically successful in all cases.
Coaxial catheters were used in 3 women. The local complications of axillary ap
proach were: haematoma in puncture site in 2 cases , prolonged (2 months) neu
rological deficit caused by radial nerve compressi on in 1 patient and temporary
(1-2 weeks) neurological deficit due to brachial plexus injury in 3 patients. There
were no local complications of femoral approach . Mean duration of the procedure
was slightly longer (57 versus 51 min) whilst fluoroscopic time was shorter (8
versus 11 min) using axillary approach. These changes were not significant
(p > 0.05). AXillary approach allowed patients to walk immediately after emboli
sation . Only one of sixty patients stated discomfort with axillary approach , while
11 of 15 patients undergoing femoral approach reported discomfo rt.
Conclusion: Axillary artery approach is better accepted by patients although it
can cause some minor neurolo gical complications.

C-0667
Transhepatlc stenting of portal vein stenoses:Technique and results
S. Vagnarel!j, F.M. Salvator i, M. Bezzi, F. Fanel!j, L. Petrucci , P. Rossi ,
R. Passariello ; Rome/IT

Purpose: To evaluate the efficacy of percutaneous treatment of portal vein sten
osis after ortotopic liver transplant (OLT) using PTFE covered stent.
Materials and Methods: Three patients developed tight stenoses of the extrahe
patic portal vein at the level of the surgical anastomosis, 4 years in 2 patients and
4 months in one patient . after liver transplan t. All patients had portal hyperten
sion and at least one episode of variceal bleeding .A high resolut ion multislice CT
was performed in all patients with 3D image reconstructions. In one patient a
transjugular approach was necessary while in the other 2 patients a percutane 
ous approach was performed to reach an intrahepatic branch of the portal vein.
After balloon dilatation of the stenosis a PTFE covered stent (Jostent-Jomed AG)
was positioned and dilated to 14 mm.



Results: A technical success was achieved in all patients and no complications
occurred dUring the procedure. In all patients a reduction of the portosystemic
gradient was observed. During follow-up, ranging from 3 to 6 months, good portal
flow was detected with MRA and multislice CT.
Conclusion: Percutaneous treatment of portal vein stenosis after OLTusing cov
ered stents represents a safe and valid procedure.

C-0668
Use of the Trellis"" peripheral infusion system for enhancement of rt-PA
thrombolysis in acute lower limb Ischemia
O.K. Tsetis . A. Katsamouris, Z. Androulakakis, K. Chamalakis ,T. Kostas,
E. Karagiannak idis, N. Gourtsoyiannis ; IraklionlGR

Purpose: Trel'is" peripheral infusion system is an over a 0.035 " guidewire com
patible new device, designed to isolate a region of the peripheral vasculature to
allow for lytic drug infusion and dispersion.We present our early experience us
ing this system for the treatment of acute and subacute lower limb ischemia.
Materials and Methods: Four men (age: 54-77) with < 30 days iliac (n=1), fem
oropoliteal (n=2) arterial segment and femoropoliteal by pass graft (n=1) throm
bosis were treated .The length of the occlusion ranged from 8-30 em.The Trellis
catheter was inserted percutaneously through an 8F sheath . The thrombosed
vessel was isolated between inflated proximal and distal occluding balloons .The
thrombus was saturated with 4-6 mg rt-PA boluses injected through the infusion
port of the catheter.The 0.035 " guidewire was exchanged for the dedicated dis
persion wire of the specific oscillation drive unit which was activated for 5-15 min
utes after each rt-PA bolus. Finally, the proximal balloon was deflated and the
lysed clot was aspirated through the sheath .
Results: There was 80-100% clot dissolution in all cases using a total of 9-14 mg
rt-PA. The duration of thrombolysis ranged from 35 - 60 minutes . In two cases
self expandable stents were placed due to underlying stenoses . No complica 
tions were observed .
Conclusion: Treliis™peripheral infusion system effectively isolates the targeted
thrombosed segment in the peripheral arte ries, delivers and rapidly disperses
small amounts of rt-PA into the thrombus while simultaneously minimizing the
risk of distal embolization. In addition , it poten tially eliminates the continuous
thrombolyt ic infusion thus accelerating the procedure.

C-0669
Endovascular management of inflammatory pseudoaneurysms of the
splenic artery
S.K. Venkatesh ', S. Kumar", S.S. Baijal2

, R.V. Phadke2, R.B. GujraF;
'SingaporeISG,2LucknowI IN

Purpose: To describe our experience of endovascular management of splenic
artery pseudoaneurysms.
Materials and Methods: Six patients with inflammatory pseudoaneurysms of
the splenic artery detected on CT and/or angiography underwent endovascular
embolizat ion.The predisposing condit ions were chronic pancreatitis (n=3), acute
pancreat itis (n=2) and post splenectomy collection (n=1). Clinical presentation
was with gastrointestinal bleeding (n=3), abdominal pain (n=2) and bleeding via
drainage catheter (n=l). The aneurysms were located in the main splenic artery
(n=4) or its branches (n=2).The size of the aneurysms varied from 1 to 4.5 em in
diameter. Embolization was carr ied out in the same session as diagnostic angi
ography. Super selective catheterization of the splen ic artery was done in all
cases . Embolization of distal splenic artery (n=5) and proximal splenic artery
(n=1) was performed. Metallic coils (n=1), gelfoam (n=l ), metallic + gelfoam (n=2),
and metall ic coil , gelfoam + acrylic glue (n=2) were used as embolization materi 
al. Patients were followed for a mean period of 12 months (3-22 months ).
Results: Transcathete r embolization was successful in all the 6 patients with no
procedure related complications. One patient underwent surgery for manage 
ment of an associated pseudocyst.
Conclusion: Endovascular treatment is a safe and effective method of manage
ment for splenic artery inflammatory pseudoaneurysms.

C-0670
Treatment of 114 unilateral native renal artery stenoses with Wallstent or
Palmaz stent: Angiographlc follow-up and anatomo-cllnlcal correlations
E. Calt , R. Mofid,T. Chahid, V. Petitcolin, J.-M. Garcier , A. Ravel, L. Boyer;
Clermont FerrandlFR

Purpose:To report immediate results and to research long term anatomo-clinical
correlat ions after renal artery stenting.

Materials and Methods: 116 endoprosthesis (89 Palmaz and 27 Wallstents) were
implanted in 114 patients. Stent ing was chosen in cases of immediate failure or
complication after simple balloon PTRA (86.8%) , or first resteno sis (13%, mean
delay: 20 months ). Angiographic follow-up was available in 60 patients after a
mean delay of 10.2 months (Palmaz) and 7.7 months (Wallstent ).
Results: Technical success was achieved in 99%. 3 surgical complicat ions (2.6%)
occured among 7 complications (Palmaz: 6.8%, Wallsten t: 3.6%); mortality rate
was 0.8%. Primary and secondary patencies were respectively 79 and 97.6%
with Palmaz, 58.3 and 91.6% with Wallstenl. In the angiographically monitored
group, clinical BP success occured in 43.7% with Palmaz (among them: 25%
restenosis), and 41.6% with Wallstent (among them: 16% restenosis).
Conclusion: The choice of the stent depended in this series on angiograph ic
anatomic criteria, so inter-stent compar ison madeno sense. Our restenosis rate
justifies a 6 month follow-up /ang iogram to detect easily redilatable restenosis .

C-0671
Iatrogenic occlusion of peripheral arteries: Treatment by Interventlonal
radiology
J. Saponjski , M. Ostojic, V. Vukcevic, D. Masulovic, D. Saranovic; BelgradelYU

Purpose: Interventional procedures may induce acute occlusion of peripheral
arteries , requiring surgical treatmen t and limb salvage.The aim of our study was
to evaluate the alternative approach in treating peripheral vascular occlusions by
combined use of thrombolysis and angioplasty/stent or atherec tomy.
Materials and Methods: The study group consisted of 24 patients (20 male , 4
female: mean age 50±12 years) in whom complete occlusion or subocclusion
were induced by an interventional coronary procedure (6 pts) , diagnostic cathe 
terizat ion (9 pts) and surgical procedure (7 pts).The affected peripheral arte ries:
iliac (7 pts), superfi cial femoral (12 pts) and popliteal artery (6 pts) , were sched
uled for thrombolysoangioplasty (TLA) for limb salvage, in order to avoid surgical
treatment or amputation .The thrombus was approached with a catheter, strep
tokinase (urokinase) infusion was commenced for 24 hours. Final results were
estab lished by applying conventional balloon angioplasty andlor peripheral
atherectomy (PA) or stent.
Results: In all pts we successfully applied TLA. However, when adequate post
angioplasty result was not achieved , PAwas performed: direct ional atherectomy
(DA) in 4 pts and extractional atherectomy (EA) in one patient. There were no
primary failures in the whole group. In 2/17 pts reocclus ion was observed dur ing
follow-up, requir ing major amputation . In 15 pts successfully treated with TLA or
PA, doppler evaluation showed adequate flow parameters during the 18 months
follow-up period.
Conclusion: Our experience suggests that thrombolysoangioplasty and periph
eral atherectomy may be utilized as effective procedures and as an alternative to
surgery for treatment of peripheral occlusions of recent origin.

C-0672
The diagnostic value of eontrast-enhaneed Doppler ultrasound In follow-up
of patients after visceral artery PTA
A. Drelich-Zbroja,T. Jargiello, A. Szymanska, M. Janczarek, M. Szczerbo
Trojanowska ;LubHnlPL

Purpose: To assess the diagnostic value of contrast-enhanced Doppler ultra 
sound in follow-up after visceral artery PTA.
Material and Method: During a 24-month period (200012002) in 8 symptomatic
patients PTA was performed in visceral artery stenosis (5 PTA of coeliac trunk
and 3 PTAof super ior mesenteric arter y). In all patients 1,6 and 12 months after
PTA ultrasound examinations were performed using color and spectra l Doppler
before and after contrast injection (Levovist 2.5). All patients underwent angiog·
raphy to confirm the results of Doppler examinations.
Results: Control conventional Doppler examina tions performed 1 month after
angioplasty did not allow proper evaluation of visceral arteries, because of weak
Doppler signal in 3 patients and in 5 patients visceral arteries were not visual
ized. After Levovist injection strong enhancement of Doppler signal was observed
and showed good results of PTA in all cases, which was conf irmed by angiogra
phy. After 6 months convent ional ultrasound examinat ions allowed good visuali
zation of only 2 visceral arter ies. Doppler examinations with the use of Levovist
gave good visualization of visceral arter ies and as well as angiography proved
good results of angioplasty. Conventional Doppler examinations performed 12
months after angioplasty showed normal blood flow parameters in 3 patients .
Doppler US after Levovist administration showed normal diameter visceral arter 
ies and blood flow parameters in all cases. Angiography confirmed these results .

488 A B (!I 0 E



Conclusion: The use of Levovist improves the diagnostic efficacy of Doppler
examinations. It can be the method of cho ice in follow-up of the patients after
visceral artery PTA.

C-0673
Intrahepatic aneurysmal porto-hepatic venous shunt: Embolization with a
tissue adhesive solution
G.~, F. Fanelli , M. Bezzi , F.M. Salvatori , S. Vagnarelli , P. Rossi ,
A. Passariello ; Rome/IT

Purpose: To report the endovascular treatment of an intrahepatic portosystemic
venous shunt (IPSVS) using a tissue adhes ive solu tion .
Materials and Methods: A 40-year-old woman sought medical help only be
cause of vague abdominal pains and unclear symptoms related to latent porto
system ic encephalopathy diagnosed only during hospitalization. The patient was
evaluated by ultrasound that showed an anechoic area, 4.5 em in diameter, with 
in the seventh segment of the right lobe in a subcapsular location, in communica
tion with the right portal (afferent flow) and the right hepatic veins (efferent flow) .
The liver parenchyma was normal. A diagnosis of aneurysmal intrahepatic porto
systemic venous shunt (IPSVS) was then suggested. The patient was treated
with a selective percutaneous embolization using a tissue adhesive solution (Tis
seel (Immuno AG-Ba xter AG, Vienna , Austr ia) block ing the venous inflow and
outflow of the lesion . In order to achieve a double occlusion , we used a bilateral
jugular approach: one for the hepatic vein catheterization from the left jugular
vein and the other for the portal vein calheterizat ion from the right side with a
transhepat lc puncture using aTIPS (transjugular intrahepat ic portosystemic shunt )
techn ique .
Results: The result was excellent and the patient recovered completely in a few
days. After 5 months the patient is symptom and event -free.
Conclusion: In this case a large IPSVS was successfully treated using a tissue
adhesive solut ion with a percutaneous technique, avoiding a more invasive pro
cedure .

C-0674
Balloon expandable and self expandable stents in TIPS: Ten year follow-up
in a series of 73 patients
M. Bustamante' , J. Gut ierrez Sanchez", P. Lastra ' , P. Sadaba' , M. Ruiz
Delgad o' , E. Marco de Lucas ' , E. Sanchez Salmon ' , V. Gomez Derrn it",
A. Gonzal ez Tutor' ; I Santander/ES, 2Leon/MX

Purpose: To assess primary and secondary patency in a series of 73 patients
who underwenttransjugular intrahepatic porto-systemic shunt (TIPS) placement
and its relat ionship with technical and clinical factors .
Materials and Methods: Between September 1992-2002, 77 patients were pro
posed forTIPS creation. In 73 cases (53 males) TIPS placement was successful.
Self expandable or balloon expandable stents were used . Routine follow-up in
cluded porto systemic pressure gradient measurement immediately after place
ment and at 1, 3, 6 and 12 months and then every 6 months. TIPS were considered
patent when pres sure grad ient remained below 12 mm Hg. Kaplan-Meier analy
sis was used to determine primary and secondary patency, and log-rank test to
detect diffe rences between groups.
Results: Balloon expandable stents were used in 23 patients and self-expanda
ble stent in SO. For ty TIPS required balloon dilatation for primary dysfunction and
15TIPS had dysfunction that could not be resolved with percutaneous techniques.
During follow-up 27 cases died and 9 cases underwent a liver transplantation.
Cumulative primary patency was 0.61 at6 months and 0.24 at one year. Cumul a
tive seco ndary patency was 0.87 at 6 months and 0.83 at one year . There was
statistical evidence of significant difference for Child class and hepatits C.
Conclusion: Clinical factors appear to be relevant in primary patency of TIPS .
Early and mid-te rm malfun ction is very common and close follow-up with porto
system ic pressure gradient measurement is necessary to maintain patency and
the pressure grad ient below the level of risk of var icea l bleed ing.

Musculoskeletal

Bone

C-0675
Usefulness of diffusion-weighted MRI in distinguishing different
components and in differentiating benign from malignant musculoskeletal
tumors
S.~, H. Nishimura, H. Terasakl. M. Uch ida, N. Hayabuchi; Kurume/JP

Purpose: To evaluate the utility of diffusi on-we ighted magnetic resonance im
aging (MRI) in distingUishing different components and in differentiating between
ben ign from malignant musculoskeletal tumors.
Materials and Methods: Diffus ion-weighted MRI was performed in 60 histologi
cally or clinically proven musculoskeletal tumors using a single shot echo-planar
imaging (EPI) with b value 0 and 1000 seconds/mm". Acquisition time for this
sequence was 13 seconds. Apparent diffusion coefficient (ADC) values were
automatically calculated in 72 components using a workstation. All components
were classified into 8 categories (myxomatous (10) , cystic (7), cartilaginous (6) ,
fibrous (8), falty (4) components, hematomas (6). other benign tumors (20) and
othe r malignant tumors (11)} .
Results: ADC values of myxomatous, cyst ic and cartilaginous components were
significantly higher than that of other components. In myxomatous tumors, ADC
values were not different between benign and malignant tumor s. But in cart ilag i
nous tumors, ADC values were signif icantly different between benign (2.18x 10
3 mmvsecono) and malignant (2.56x10-3).ln other benign and malignant tumors ,
ADC values were also signi ficantly different between benign (2.03x10-3) from
malignant(1.46x1 0-3).
Conclusion: Diffusion-weighted MRI has potential as parameter in distinguish
ing different components and in differentiating between benign and malignant
musculoskeletal tumors in limited cases.

C-0676 <il>
Intraosseous ganglia: Imaging features in 45 patients
H.J. Williams, A.M. Davies, G.M. Allen , D.C. Mangham; Birmingham/UK

Purpose: Large intraosseous ganglia in juxta-articular locations may mimic ag
gressive bone tumours particularly in the absence of significant joint degenera
tion . The purpose of this study was to det ermine the imaging features of
intraosseous ganglia with emphasis on MRI.
Materials and Methods: Retrospective review of imaging and clinical records of
45 patients with a proven diagnosis of intraosseous ganglion.
Results: Intraosseous ganglia are typically SOlitary,well defined, trabeculated,
lytic lesions situated in the epiphysis or epi-metaphysis of a long bone. Most were
occentric or peripherally located, with their greatest diameter in the long axis of
the bone .The largest measured 120 x 80 mm. MR demonstrated the multiloculat
ed nature of the lesions with high signal intensity on T2-W and STIR sequences,
and variable intensity on T1-W sequence s. In 41% of cases there was a thin
hyperintense "rim' of soft tissue form ing a lining to the lesion on T1-W sequenc
es. 38% had an extrao sseou s exte nsion not apparent on plain film s and 66% of
cases had an identifiable cortical defect on MRI. 55% of lesions were associated
with oedema in the adjacent bone marrow, but periosteal reaction was not a fea
ture. Contrast enhancement of these lesions were variable. Although 49% pa
tients had associated degenerative joint disease, all were suspected of having a
neop lasm prior to referral.
Conclusions: Intraosseous ganglion should be considered in the diffe rent ial di
agnosis of a lytic subarticular lesion in an adult patient , particularly when the size
of the lesion is disproportionate to the degre e of degeneration .

C-0677
Correlation of bone marrow response with hematological, biochemical and
visceral responses to enzyme replacement therapy in patients with type 1
Gaucher disease
L.W. E2!!, S. vom Dahl , A. Scherer, A. Saleh , M. Cohnen, D. Haus sinqer,
U. MOdder; DiJsseldorf/DE

Purpose: To correlate the presence or absence of bone marrow response as
sessed by MRI with hematological , biochemical and visceral response parame
ters in type I Gaucher patients during enzyme replacement therapy (ERT) .
Methods and Materials: Thirty adult Gaucher patients were followed for 36 ms
during ERT.T1-Spin-Echo-sequences of the lower extremities were obtained in
coronal plane. Reconversion (responder) or lack of reconversion (non-respond
er) to falty marrow during treatment was analyzed. Bone marrow response was
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correlated to the degree of increase in hemoglobin (Hb) and platelet count (Pit) ,
decrease in concentrations of plasma tartrate-resistant acid phosphatase (TRAP),
serum angiotensin-converting enzyme (ACE), serum ferritin, and decrease in Iiv'
er and spleen size, measured by ultrasonography.
Results: The series achieved significant mean responses in all hematological,
biochemical and visceral parameters . 19 (63%) had a marrow response, 11 (37%)
did not. Six of 7 splenectomized patients attained a marrow response .At a follow
up of 36 months, marrow responders had a significantly greater mean increase in
Pit and mean decrease in serum ferritin concentration and liver size than did
marrow non-responders . Marrow non-responders had a significantly greater mean
diminution in spleen size than did marrow responders , but the marrow non-re
sponders had significantly larger mean spleen size at baseline.
Conclusion: Our results demonstrate the clinical relevance of qualitative MRI of
the bone marrow in monitoring patients receiving ERT for Gaucher disease, show
that marrow non-responders can derive considerable benefit from ERT across a
variety of other response parameters, and suggest an influence of spleen size on
marrow response to ERT.

C-0678
Percutaneous radlofrequency ablation of osteoid osteoma: Clinical and
CT/MR imaging follow-up
R.~, J. Serra, J.A. Narvaez , F. Portabella , M. Rovira; BarcelonaiES

Objective: Our aim is to review the follow-up clinical , CTIRM imaging character
istics of osteo id osteoma (00) treated with percutaneous radiofrequency abla
tion (PRFA).
Material and Methods: 11 patients (6 men, 5 women) with a mean age of 28;(18
41) have been treated by PRFA in the last 22 months. Lesions were located in
long (n=9) and flat bones (n=2). Diagnosis was stablished clinically, by scintigra 
phy and CT/RM imaging in all cases . Pain increased at night with good response
to non-steroidal analgesics was the most common symptom. A conventional bone
biopsy needle is percutaneously introduced into the lesion under CT-guidance. A
sample of tissue is obtained to pathological evaluation , then we start a cycle of
RF for 8 minutes until the temperature reaches 50'C in the central nidus. After
treatment patients are interviewed using the modified test of Barei to check var
iations in pain, analgesic therapy and level of activity. CT (n=10) and MR (n=10)
imaging was performed 6 and 18 months after treatment. Lesion size, perillesion
al sclerosis , signal intensity characteristics , bone marrow edema (BME), and soft
tissue edema were assessed.
Results: There were no complications during PRFA in any patient. After treat 
ment patients reported excellent improvement of pain (n=9) that allowed and
early return to function . In 1 case we reported good-fa ir response caused by a
persistent light-pain during the day and another is waiting for a reintervention.
None of the patients now require analgaesia. CT/RM follow-up showed a de
crease of size of the nidus, which disappeared in 2 cases, decrease of perile
sional sclerosis , BME and soft-tissue edema , reduction of signal intensity on
T2-we ighted and STIR images.
Conclusions: Results of PRFA after 1 year follow-up were excellent (n=9), good
(n=l ) and poor (n=1). Size reduction ofthe nidus was found in all cases (in 2 it
disappeared).

C-0679
The role of thin-section spiral CT in patients with spinal trauma
C.E.~, N. Makr is, A. Balanika, S. Stathopoulou, P.J. Papadak i,
C. Baltas , N. Evlogias, G.M. Zavras ; Kifiss ialGR

Purpose: To assess the accuracy of thin-section spiral CT examination methods
in the setting of acute spinal trauma and to compare axial helical CT, MPR and
3D-CT with conventional radiology.
Methods and Materials: 45 patients (mean age 48,3 yrs) with suspected spine
trauma were examined by our CT unit. In most of the patients plain films of the
spine were performed prior to CT following axial thin-section « 5 mm) helical CT
scans of the interesting region. In selected cases, the original images were refor
matted in mult iple projections and 3D.
Results: 26 out of 28 spinal fractures with or without subluxation were clearly
identified by CT (sensit ivity 93%). Using convent ional radiographs 13 out of 28
missed the diagnosis (sensitivity 46,4%), including two stable fractures not de
tected even by CT.
Conclusions: Thin section spiral CT is a more sensitive method than plain radi
ographs for the initial assessment of bony vertebra l injury and traumatic instabil
ity. In difficult cases with clinical suspicion (especially facet fracture-dislocations)
CT with multiplanar reformats and 3D-CT provides a better analysis. Plain film

imaging is increasingly being replaced by helical single or multislice CT, part icu
larly in "mullit rauma" patients .

C-0680 @>

Sternum fractures: Ultrasound examination or conventional radiographs?
S. Stathopoulou, N. Makris, A. Balanika , C.E. Kokkinis, N. Evlogias ,
P.J. Papadaki , C. Art inopoulos , G.M. Zavras ; Kifissia/GR

Purpose: To estimate the accuracy of ultrasonography (US) in diagnosis of ster
nal fractures comparing 10convent ional radiography.
Methods and Materials: 24 patients (mean age 38.3 years) with thoracic trauma
and clinical suspicion of sternal fracture were included in this study.The etiology
of the trauma included 19 motor vehicle accidents, 2 motorcycle accidents and 3
falls. Postero-anterior and lateral chest X-rays and sternal US were obtained and
their findings were compared . 3 patients with presternal subcutaneous emphyse
ma were excluded from the study. 3 patients also had axial helical CT scanning.
ReSUlts: Totally we had 4 fractured sternums diagnosed by X-rays and 9 frac
tures determined by US with 4 local haematomas. In X-ray plain films sternum
fracture was certain in 4/21 and suspected in 8/21 patients. There was only clin
ical suspicion for the remaining 9/21 patients. Both radiography and US demon
strated sternal fractures in 4 cases . Sternal fractures were detected only by US
while the conventional films were negative in 2 patients with non displaced frac
tures. Sternal US demonstrat ed no fracture signs in 5 subjects with suspicious
radiog raphs and fracture line in 3 cases with uncertain fracture. The sensit ivity
and specific ity of US examination was 100%.The sensitivity of plain radiographs
was 77,7% and the specificity 58,3%. Detection of local haematoma is better via
US. However. X-rays remain the standard method of demons trating the grade of
displacement.
Conclusions: In clinical suspic ion and uncertain radiographic diagnosis of ster
nal fracture , the ultrasound examination is an accurate imaging method com
pared to plain radiographs.

C-0681
Whole body imaging by magnetic resonance in staging multiple myeloma:
Initial clinical experience
J.1. Gallego , L.A. Concepc ion, G. Alabau , S. Lopez , S. Alonso, F.Manzi ;
Alicante/ES

Purpose: To develop a whole body image (WBI) magnetic resonance (MR) tech
nique equivalent to skeletal bone survey (SBS) and to analyze its accuracy in
staging patients with multiple myeloma (MM) .
Methods and Materials: We developed a coronal multiple stack contiguous slice
TSE T1 weighted and STIR acquisition on a Philips 1.5 T Intera System using the
body coil. After testing was completed in 10 volunteers we studied 11 patients
with MM and compared its findings to those of SBS. Both techniques were read
by independent radiologist unaware of other tests.
Results: Attention was paid to the total number of bony elements evaluated ,
lesions detected and its influence on final staging according to Durie y Salmon
classification. Differences were compared by using the Wilcoxon test.
Results: WBIMR studies included more bony elements (p=0.05) than did SBS
extending from head to toes. WBIMR also detected more lesions (p=0.042) than
did SBS which produced a change in staging in one patient (9%).
Conclusion: A WBIMR technique is feasible and in our initial study shows better
sensitivity than does SBS for staging MM patients which could have impact on its
final staging classification.

C-0682
Correlation of MRI and histopathology of bone marrow in patients with
multiple myeloma
K.~' .2. S. Nosas', C. Rehm', T. Moehler'. R. Bartl'. C. Duebe r".
S. Delorme' ; 'Heidelberg/DE, 2MannheimlDE, 3Munich/DE

Purpose: To assess the value of MRI for detection of bone marrow infiltration in
mult iple myeloma.
Material and Methods: In an ongoing study 24 patients with different stages of
multiple myeloma underwent 1.5-Tesla MRI examination of the pelvic bone be
fore iliac crest punch biopsy. A precontrastT1w-SE and STIR and a postcontrast
(GDTPA)T1w-SE-fatsat were acquired. Immediately after the biopsyT1 w-SE was
repeated to locate the biopsy canal. The corresponding region in the examination
before punch biopsy was assessed by two readers in consensus for bone mar
row involvement using a three-point score (0: no infiltration, 1:suspect, 2: defi
nite).



Results: In 16 patients a plasmacellular infiltation of bone marrow was observed
histo log ically. In these patients MRI reveals positive findings (score 1 or 2) in 9
cases (sensitivity 56%). Findings on Tl w -SE were positive in eight cases, on
STIR in six case s, and on postcontrastT1w-SE-fatsat in seven cases. In 11 out of
this 16 patients the infi ltration was histo logically graded as minimal or minor. In
this group positive find ings on MRI were seen only in five cases (three scored I,
two scored 2). In five patients where the infiltration was histologically graded as
medium or high , MRI findings were positive in four cases (all scored 2).
Conclusion: The preliminary results indicate that only advanced bone marrow
infiltration in multiple myeloma can be reliably detected by MRI. None of the used
sequences proved to be significantly superior.

C-0683
Sacral insufficiency fractures: An under-recognised entity
S.P. .6!<IJie' , A.M. Connors'; 'Cork/IE, ' London/UK

We present a pictorial review of sacral insufficiency fractures, addressing key
points and showing examples of the various imaging techniques used and of
other sacral pathologies for comparison .
Fractures of the sacrum are not uncommon and regularly occur in osteoporotic
bone with minimal, or unremembered trauma - sacral insufficiency fractures.
Because of the relationship to osteoporosis, the majority occur in elderly females
and are frequently bilateral, often prese nting as low back pain , with no significant
history of trauma. Plain radiographs are generally normal and both clinician and
radiologist need to consider the possibility of sacral insufficiency fracture to allow
an efficient diagnosis. Th is is as much to prevent excess investigation, as to op
timise treatment!
MR imag ing is frequently among the first investigations, because of the non
specific low back pain, but the MR appearances can be dramatic, mimicking tu
mour, or osteomyelitis and the radiologist needs to be conscious of this to avoid
mis-interpretation.
After MR imaging, further investigations are often needed to confirm the fracture
and exclude tumour or osteomyelitis. The demonstration of the "H" sign on iso
tope bone scan is pathognomic when the fracture is bilateral. We find CT partic
ularly useful to confirm fracture and exclude tumour/ infection , even if only unilateral.
Learning objectives :

- To help raise awareness of sacral insufficiency fractures
To illustrate expected findings on plain film , MR , isotope bone scan and CT.
To raise awareness of the possibility of some potential pitfalls during inter
pretation of MR imaging

C-0684
Various manifestations of metastasis of osteosarcoma
S. Kim, H. Kang, J.-A. Choi; Seoul/KR

Objective: To review the diverse pattern of metastasis from osteosarcoma and to
remind and help clinicians and radiologists to apply these cases to practice.
Materials and Methods: This study was retrospectively conducted in 133 pa
tients (male : 82, female: 51) adm itted for treatment of pathologically comfirmed
osteosarcoma between January 1997 and November 2001 . We reviewed radio
log ical and pathological reports for evaluation of metastasis of osteosarcoma.
Results: Out of the 133 cases, thiry-nine patients (29 .3%) had pulmonary me
tastasis. Five patients (3.8%) had metastatic lesions in another bone other than
the pr imary site and four patients (3%) had lymph node metastasis. Other meta
static sites include pleura (n=2) , live r (n=2), pancreas {rte l ) , peritoneum (n=I),
mus cle (n=l) and subcutaneous fat layer (n=I). One patient of the two who had
metastatic med iastinal lymph nodes had tumor growth within the pulmonary ar
tery and jejunum, also.
Conclusion: The most common site for metas tases of osteosarcoma was the
lung . Less frequently metastases develop in the skeleton or lymph nodes. Rarely ,
metastases in soft tissue or in the abdom inal organs and intraluminal tumor growth
in pulmonary arteries are found. Osteosarcoma metastasizes to various loca
tions in the body with variable findings.

C-0685
CT-guided percutaneous radlofrequency thermoablation of osteoid
osteoma: Our experience with 21 patients
J. M.g(Nl' , A. Bueno' , E.J. Ortiz', C. Gallego' ; 'Alcorc6n/ES, 'Madrid/ES

Objective:To review the technique CT-guided percutaneous radiofrecuency ther
moablation of osteoid osteoma and to evaluate clinical outcome.
Method and Materials: Twenty-five patients with clinically and radiologically sus
pected osteoid osteoma were seen over a 18 month period (male: 18 female: 7; 5

to 43 years; mean age : 17.3). Twenty-one patients were treated by means of CT
gUided percutaneous radiofrecuency ablation.
The procedure was performed under regional or general anaesthesia. After lo
calisation of the nidus a 13G bone biopsy needle is introduced into the nidus.
Sampling is performed using a 17G bone biopsy needle using a coaxial tech
nique . The radiofrecuency needle with a 10 mm active tip (Cool-tip) is inserted
through the biopsy needle canula and is connected to the RF generator for 8 min
utes .
Results: Primary success was obta ined in all patients and they are now pain
free . No mayor complications were observed. Patients could resume normal ac
tivity without restrictions within 24 hours.
Conclusions: This technique is a minimally invasive, safe and effective method
for treatment of osteoid osteoma and we believe that this technique is the main
therapy indicated for this tumor.

C-0686
CT-guided percutaneous resection of osteoid osteoma: Medium-term
outcome
V.~, A. Rivas, M. Perez, J. Minguell , C. Torrents, L. Casas; Barcelona /ES

Purpose: To evaluate the results of osteoid osteoma resection under CT guid·
ance at short and medium term.
Materials and Methods: 28 pat ients (23 men and 5 women) with clin ical and
radio logic features suggestive of osteoid osteoma underwent treatment between
October 1994 to August 2001. The lesions were located in the femoral neck (n=11) ,
femoral diaphysis (n=6) , scapula (n=1), tibial diaphysis (n=10). A trephine was
used to remove the tumour. We review the follow-up clinical and radiologic data
(1-7 years) .
Results: Complete pain relief were obtained 2-3 days after the surgery in all
pat ients . Postoperative CT scan showed complete removal of the osteoid osteo
ma . No serious complications were recorded. Postoperative low feve r were ob
served in 7 patients. Hospitalisation lasted a mean of 2.6 days with full weight
bearing in every case . The results were excellent in 27 of the 28 patients treated
after a follow -up of 1 to 7 years . Cure was evidenced by disappearance of pain
and by radiologic follow-up. Only a single patient presented with recurrence of
pain . No late complications were reported.
Conclusion: Percutaneous resection of osteoid osteoma under CT guidance is
a effective and safe treatment. The technique allows complete removal of the
nidus with low morbidity, early weight bearing and the duration of the hospitalisa
tion is short.

C-0687
Comparison of whole body marrow MRI and bone scintigraphy in patients
with suspected bone metastasis
F. BJ.!§§Q', L. Martincich'. F. Montemurro' , S. Debernardi', P. Hosseinollahit,
D. Regge'; 'Candiolo/IT, 'Turin/IT

Purpose: To evaluate the diagnostic potential of whole body MRI (wbMR) in the
detection of bone metastasis.
Materials and Methods: 31 patients with proven or suspected bone metastasis
underwent both wbMR and bone scintigraphy. MR examinations were performed
on a 1.5T (Signa-GEl with SPGR Tl-weighted and fast-STIR (FSEIR) sequenc
es acquired on coronal planes with a slice thickness of 10 mm using a body coil
and field of view of 48 em. The study was performed from head to knees with a
total scan time of 30 minutes. Bone metastasis were confirmed by follow-up MR
examinations , bone scintigraphy and computed tomography.
Results: wbMR detected 262 lesions and bone scintigraphy 122 lesions. Follow
up exam inations confirmed 266 lesions. Four lesions detected by scintigraphy
and localized in the ribs , sternum and skull were not revealed with wbMR. One
vertebral lesion was erroneously interpreted as degenerative changes with wbMR.
Eight lesions positive for metastatic disease at bone scan were demonstrated to
be degenerative changes at wbMR and in one case a vertebral hemangioma.
Two patients negative at bone scintigraphy had diffuse medullary metastatic dis'
ease at MR. MRI and bone scintigraphy correctly detected 261 and 114 metasta
sis with a diagnostic accuracy of 98.1% and 42 .8% respectively.
Conclusions: In our prelim inary exper ience wbMR represents a reliable alterna
tive to conventional techniques in screening for bone metastatic disease.
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C-0688
Variable MR findings of chondroblastoma with emphasis on enhancement
pattern
K. Qh , J. Kim, J.-A. Choi , G. Lee, J. Ann, S. Kim, H. Kang; Seoul/KR

Purpose: Chondrobl astoma is difficult to differentiate from malignant tumors or
osteomye litis due to MR signal change and enhancement by peritumoral inflam
matory reaction.The purpose of this study was to analyze variable MR findings of
chondroblastoma focusing on the enhancement pattern .
Method: Enhanced MR images of 23 patients with patholog ically proven chond
roblastoma were retrospectively reviewed by three radiolog ists. Enhancement
pattern was classified into three types - homogeneous, heterogeneous, and pe
ripheral rim enhancement. Peritumoral bone marrow enhancement was classi
fied into four grades: (none, mild, moderate, strong) . Correlation between
enhancement pattern and signal intensity on T2Wl of tumor was analyzed by
Fisher's exact test.
Results: Ten cases had homogeneous, 7 heterogeneous, and 6 had peripheral
rim enhancement pattern. Eleven cases had peritumoral bone marrow enhance
ment (mild: 1, moderate: 6, strong: 4). Of the 10 cases with homogeneous en
hancement pattern , 6 had homogeneous iso or low signal intensity, 2
homoge neous high , and 2 had heterogeneous signal intensity on T2WI. Of the 6
cases with peripheral rim enhancement, 3 had homogeneous high signal intensi 
ty, 3 fluid· fluid level, and 1 had homogeneous iso or low signal intensity on
T2WI.
Conclusion: Chondroblastoma has variable signal intensity and enhancement
pattern on MR images. Homogeneous enhancement of tumor correlated with
homogeneous iso or low signal intensity on T2WI, whereas peripheral rim en
hancement corre lated with homogeneous high signal intensity or fluid-fluid level
onT2WI.

C-0689
Diagnostic value of MPR and 3D CT surface reconstruction in the healing
process of fractures of the upper cervical spine: Correlation with clinical
findings
I. IsQIa, C. Kalogeropoulou, P.Zouboul is, A. Papadopoulos, P. Zabakis,
T. Petsas, I. Dimopoulos; PatraslGR

Purpose: To evaluate the diagnost ic value of multiplanar reformatted images
(MPR) and three-d imensional (3D) CT surface reconstruction in the healing proc
ess of patients with fractures of the upper cerv ical spine and correlate with clini
cal symptoms .
Materials and Methods: A total of 24 patients with CT proven fractures of the
upper cervical spine, were evaluated for the healing of their injury, after the re
moval of the external immobilization device (halo-vest or Minerva orthosis). Mean
immobilization time was 3.8 months (range 2-6). All patients underwent a spiral
CT [Somatom Plus 4 scanner (Siemens)] of the upper cervical spine (CO-C2).
Slice thickness and table feed were 2 mm. Sagittal coronal and paraxial refor
matted images, as well as 3D reconstuctions were carried out in all cases .
Results: Reformatted and 3-D images were superior to axial scans in the evalu
ation of osseo-ligamentous injury and revealed greater anatomical and morpho
logical detail. They provided adequat e information for the orientation of bony
fragments , fracture union, transverse ligament functional integrity and atlantoax
ial joint congru ity. A fracture line was evident in 5 patients , while atlantoaxial joint
incongru ity was obvious in 2 patients . One patient had an anomalous callus un
ion projecting from the posterior surface of the vertebral body. Three patients
compla ined of pain stiffness and presented reduced range of motion.
Conclusions: Correlation between CT findings and residual symptoms is justi
fied, especially in the case of atlantoaxial joint incongruity. Radiological union is
not always present, without this having clinical relevance.

C-0690
Spiral computed tomography in the diagnosis of some forms of an
osteomyelitis
M.P. Onishchenko ; Moscow/RU

Purpose: To investigate the diagnostic ability of spiral CT in patients with osteo
myelitis .
Materials and Methods: Total 121 patients with clinically suspected osteomyeli 
tis were reviewed. All patients had conventional radiography and computed tom
ography (CT) , 26 cases - X-ray fistulography, 8 - linear tomography, 10 
CT-fistulography, 6 - scintigraphy and 15 - ultrasonic investigation were conduct
ed. All examinations were performed on spiral CT "SOMATOM PLUS 4A" (Sie
mens, Germany) and PO 2000 (Picker, USA).

ReSUlts: Acute hematogenous osteomyelitis (AHa) was established In 10,6%
(13/121) of cases, chronic hematogenous osteomyelitis (CHO) - 26,4% (32/121) ,
atypical (sclerosing osteomyelitis Garre and Brody's abscess) - in 10,1% (12/121)
of cases . Posttraumatic osteomyelitis found in nearly in half examined cases
(49/121) has been. There were 15 true-negative results in this group. Spiral CT
showed early signs of AHa such as: destruction, inflammation of soft tissues,
periosteal elevation , initial attributes of format ion of sequestrum. Computed tom
ography can determine the phase of chronic osteomyelitis. The sensitivity, specl
fity and accuracy of CTwere 99,1%, 80,0% and 96,7%, respectively.The sensitivity,
specifity and accuracy of X-ray were 84,9%, 60% and 81,8%, respectively.
Conclusions: Spiral CT is essent ial in early diagnosis and evaluat ing response
to treatment of osteomyelitis. CT is the method of choice for the detect ion of the
phase of chronic osteomyelitis.

C-0691
Reactivation in post-traumatic chronic osteomyelitis: Ultrasound findings
S.K, Yenkatesh', B. Reidere!", R.K. Chhem' , E. Cardinal", S.C. Wang' ;
' Singapore/Sa , "Montreet, PQ/CA

Purpose: To describe the ultrasound features of reactivation in posttraumatic
chronic osteomyelitis in adults .
Materials and Methods: Twelve patients with clinical suspicion of reactivation of
chron ic osteomyelitis, secondary to trauma and/or surgery and who were inves
tigated with ultrasound (US) were selected for the study. The following US fea
tures were assessed: periosseous fluid collect ion, bone changes (per iosteal
reactions, cort ical irregularity, callus , sequestrum and cloaca ) and soft tissue
change s (cellulitis and sinus tracts ). Correlation of US findings with plain X-rays
(n=11) , CT (n=3) and MRI (n=2) was performed. The presence of reactivat ion
was confirmed at surgery in all the patients .
Results: US detected fluid collections in all patients (12 periosseous and 3 in
soft tissues ), bone changes in 10 and sinus tracts and cellulitis in 5 patients
each. Bone changes detected were cort ical irregUlarity (n=10), discontinuity of
cortex (n=7), periosteal reaction (n=l ), sequestrum (n=2), callus (n=2) and cloaca
in one patient.
Conclusion: Ultrasound is a reliable , noninvasive imaging modality for the diag
nosis of reactivation of posttraumatic chronic osteomyelitis in adults .

C-0692
Multi detector computed tomography post-processing in the evaluation of
bones in patients with metastatic breast cancer
A. Morra, L. Balestreri, S. Morassut ; Aviano/IT

Purpose: The purpose of this work Is to report the advantages of multi detector
computed tomography (MDCT) in the evaluation of bone lesions in patients with
metastatic breast cancer undergo ing body computed tomography.
Materials and Methods: MDCT was performed by means of a four detector
multislice scanner (slice thickness 5 mm, 120 Kv, 250-300 mAs, rotation time
0,7 sec, full body coverage in about 25-29 seconds). Breast cancer patients were
scanned for evaluation of metastatic disease to thorax and abdomen . Lungs,
mediastinum, thoracic wall and abdominal organs as well as retroperitoneal spaces
were studied routinely . In addition to this, raw data were retrospectively recon
structed with slice thickness of 2.5 mm for bone evaluation and to obta in sag ittal
and coronal multiplanar images.
Results: Bone lesions were well visual ized on MDCT especially on panoramic
views using multiplanar reconstr uct ions, both for the bony as well as the soft
tissue componenets of the lesions.
Conclusions: The possibility to obtain from the volumetric raw data of MDCT
additional thinner slices for the multiplanar evaluation of bones is very useful in
the overall assessment of the extent of the disease in patients with metastatic
breast cancer and the response to therapy. The image quality is very high and
well liked by other physicians such as the oncologists or the radiotherapists . Such
additional post-processing will avoid, in patient s with metastatic breast cancer,
conventional X-ray examinations of the spine, pelvis and ribs.

C-0693
Tumors of the pelvis bones: A radio-pathological revision
A. Valladares Otero, A. Vilaplana Lopez , M. Fernandez de Bobadilla, P. Marmol
Vazquez, F. Medina Molina ; Sevil/e/ES

Aim: To report the imaging findings of 53 primary pelvic tumors diagnosed and
followed up at our institution.
Material and Methods: 53 primary pelvic bone tumors (22 Ewings sarcomas , 11
chondrosarcomas, 10 chordomas, 3 osteosarcomas, 3 neurosarcomas, 1 malig-



nant fibrous histiocitoma) have been reviewed .There were 35 males and 18 fe
males, age range 6 - 74 years old. Conventional radiographs, CT scans, MRI,
radionuclide bone scintighaphy and histology were evaluated.
Results: The most common presentat ion for Ewings sarcomas was a permea
tive, motheaten pattern of bone destruction with periostic reaction onion-skin like,
sometimes multicentric. Osteosarcoma presented as an osteoblastic lesion, poorly
defined, with new amorphous spiculated bone formation and periostal reaction .
These two entities are often not easy to differentiate. Chondrosarcoma appears
as a hypodense , poorly defined lesion with typical calcifications. Neurosarcoma
was better delineated than other tumors. Malignan t fibrous histiocitoma was a
hypodense lesion, with cortical erosion , and a perforant well delineated margin.
Conclusion: Conventional radiographs are basic in diagnosing pelvic bone tu
mors, although signs encountered are not pathognomonic. CT and MR are useful
in further localising the lesion and in detect ing metastases.

C-0694
Imaging of chondrosarcomas
N. Sans, T. Lalande , M. Despeyroux, H. Chiavassa, D. Galy, J.-J. Railhac;
Toulouse/FR

The purpose of this exhibit is to describe the radiological aspect of the chondro
sarcomas .
We report our experience concerning the various cases of chondrosarcomas
diagnosed or treated in our institut ion for 10 years.
The chondrosarcoma is the most frequent malignant primitive osseous tumour in
adult. It can be related to a preexistent benign tumour (chondroma, osteochon
droma) and its treatment is exclusively surgical. Strongly suggested by medical
imaging, the diagnosis requires biopsy.The limits of a correct resection are given
by CT examination and MR imaging .
In conclusion we propose to define the various histological types of chondrosar
comas and to learn their radiological features.
Learning objectives:

To review the disease entity 01 chondrosarcomas. To provide a broad over
view of imaging findings of chondrosarcomas. To describe the different stag
es of evolution of chondrosarcomas and provide radiolog ic correlation.

C-0695
Significance of MR In treatment planning and monitoring of spine lesions In
patients with multlple myeloma
V. Sokolska , E. Czapiga, M. Sasiadek, M. Kuliszkiewicz -Janus, J. Malczewska,
K. Moron; Wroclaw/PL

Purpose: To evaluate role 01MR imaging 01spine in staging , treatment planning
and therapy monitoring in patients with multiple myeloma.
Material and Methods: The authors analyzed results of 90 MR examinations of
thoracic and lumbar spine in 55 patients aged 30-74 years. In 25 cases we per
formed follow-up examinations during therapy. For MR studies we used EDGE
ECLIPSE 1,5 T with FSE sequences , T-1 and T-2 weighted images, before and
after paramagnetic contrast agent injection .
Results: In 44 patients we lound pathological lesions in vertebral bodies . Alter
treatment in 15 individuals we observed remission 01 infiltrative changes in fol
low-up MR studies .
Conclusion: MR is a very sensitive examination and plays an important role in

establishing staging and treatment planning in patients with multiple myeloma .
Therefore it has influence for treatment in these patients .

C-0696
MR imaging of primary malignant bone tumors (PMBT) of the spine
M. Qng, J.-A. Narvaez, A. Sanchez, Y. Roca, E. De Lama; Barcelona/ES

Purpose: Review the MR imaging features of spinal primary malignant bone tu
mors (PMBT).
Material and Methods: We retrospectively reviewed the medical charts and Im
aging studies of 15 cases 01pathologically proven spinal PMBT seen at our insti
tution between 1992- 2002. MR evaluat ion included vertebral segment involved,
location within the vertebra , signal intensity, enhancement pattern, growth pat
tern 01 the solt tissue component , involvement of the spinal canal, and cord com
pression .
Results : Patients included 12 males and 3 females ; age ranged from 15 to 76
years old (mean: 55). The most frequent symptom was local bone pain . Three
patients presented with cord compression (20%). Diagnosis was made in a peri
od of time between 1-58 months. Chordoma was the most frequent (53%); fol
lowed by chondrosarcoma (20%), osteosarcoma (13%), Ewing's sarcoma (7%),

and hemangiopericytoma (7%). Cervical spine was mostly involved (33%).Chor
domas were isointense (37%) or hyperintense (62%) on T2-WI; in two cases
small hyperintense foci on T1·WI were seen. The non-chordoma group was hy
pointense (57%), isointense (14%), and hyperintense (28%) on T2-WI. All cases
presented soft tissue extension, whereas involvement of the spinal canal was
seen in 8 cases (53%). Only one case presented with a pathological Iracture
(7%).
Conclusions: Delayed diagnosis of PMBT is common because of non- specific
symptoms and the difficulty to detect early bone destruction, even when present
ed as cord compression . Although the MR appearance of spinal PMBT is non
specific , mid-line located lesions showing hyperintensity on T2-WI are suggestive
of chordoma . MR offered precise information about tumor location and involment
of adjacent structures.

C-0697
Standard radiography versus DEXA in detecting osteoporosis
D.~; BelgradelYU

Osteoporosis is a metabolic skeletal disease which is characterized by progres
sive loss 01 the bone mass, microarchitectural deterioration 01 bone tissue which
leads to bone fragility. Osteoporosis is so widespread that it is treated as an
epidemic . High risk of fractures in osteoporosis makes it one of the biggest prob
lems in adult female population.
Purpose: We tried to determine the importance of standard radiological proce
dures in the early detection of osteoporosis.
Material and Methods: In twenty (20) postmenopausal women, mean age 58,7
+/- 7,2 years, we compared Singh index and DEXA findings . Radiography was
performed on digital machines (Shimatzu) which have capacity of magnifying
and other postprocesing procedures. Determination of Singh index is semiquan
tative radilogical method in evaluation of osteoporosis. It is based on the gradual
loss of trabecules which are divided into compressive and tension ones in the
region of the femur neck. DEXA is "the golden standard" in the evaluation of the
bone loss and detection of osteoporosis and we measured BMD on femoral neck
on Lunar DPX.
Results: By the comparative analysis of the results (Spier man' test 01 correla
tion) high degree of corelation is found between these two methods (p > 0,05) .
Even osteopenic changes were detected by Singh index.
Conclusion: Singh index is reliable radiological method in detection of osteoporo
sis. Owing to widespread use of radiological digital machines this method can be
used for screening. Structural analysis of the bone can be made as well, which
can help us in determing the fracture risk.
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C-0698 @>

MR imaging of the lesser metatarsophalangeal joints, with standard MR, MR
arthrography, and MR bursography: Initial results in 48 cadaveric joints
N.H. Theumann ' , A. Mohana-Borqes", C. Pflrrrnann", D. Aesnick2;

' Lausanne/CH, 2San Diego, CAiUS

Purpose: To describe the standard magnetic resonance (MA) anatomy of the
lesser metatarsophalangeal joints (MTP) in a cadaveric model and to compare
the findings of MA arthrography and bursography with those of standard MA
imaging.
Materials and Methods: MA imaging of 48 lesser MTP joints of 12 feet was
performed. Standard MA images were analyzed to determ ine the normal appear
ance of the joints with emphasis on the analysis of the 1) fibrous capsule , 2)
plantar plate , and 3) collateral ligament complexes (CLC). The findings of con
trast-enhanced images were compared with those of standard MA images.
Results: The coronal plane was the best for the simultaneous display of the three
structures and for assessment of the relationship between the CLC and the plantar
plate.The sagittal plane was the best for analysis of the bone attachments of the
plantar plate and the transverse plane, for the evaluation of the CLC attachmen ts
in the phalanges. MA arthrography allowed the identifica tion of the bare areas
and recesses of the joints, and provided better definition of the plantar plate art ic
ular surface and evaluation of the integrity of the soft tissue components of the
joints. MA bursography did not improve these evaluations when compared with
the other techniques .
Conclusion: MR imaging is an excellent method for displaying the anatomy of
the lesser MTP joints.With regard to MR arthrography and bursography, only the
former method improves visualization of the joint capsule , plantar plate, and CLC
of the lesser MTP joints when compared with standard MA imaging.

C-0699
MRI versus arthroscopy in the evaluation of tibia-talar joint impingement
syndrome
M. Sabatini , L. Zugaro, G. Bonanni , V. Calvisi , A. Barile, C. Masciocchi ;
L'Aquila/IT

Purpose: To assess MRI diagnost ic accuracy in detecting pathological conditions
which lead to tibio-talar joint (TIJ) impingement having arthroscopy as gold-stand
ard.
Method and Materials: 21 patients (aging 19-35 years) clinically complaining of
ankle unsteadiness and swelling entered this study; 20 out of 21 patients gave a
history of ankle sprain. MRI examinat ion was performed with both a 1.5 T whole
body (TSE T2-w and SE Tl-w sequences) and a 0.2 T dedicated systems (SE Tl
and T2-w sequences) . In 12 cases i.v contrast material was admin istered fol
lowed by SE Tl -w sequences with fat saturat ion pulse. All the patients underwent
arthroscopy.
Results: MRI examination revealed the presence ofTTJ synovial impingement in
9 patients and in only 4 of them the presence of contrast enhancement revealed
acute inflammat ion; artrhoscopy always detected a thickened synovial lining. In 3
patients MRI examination showed the presence of tibia-perone al tendon injury
associated with synovial hypertrophy ("meniscoid syndrome"); in 1 of these cases
contrast enhancement was evident. In 6 patients MRI examination documented
the presence of a bony impingement due to talus and tibial osteophyte; in these
cases arthroscopy confirmed the MAl diagnosis. Three patients had a complete 
ly negative MRI examination, one of them showing a meniscoid syndrome on
arthroscopy.
Conclusion: Because of a good correspondence with arthroscopic findings we
may consider MRI very accurate in the diagnosis of different pathological
cond itions causing TTJ impingement. MAl is also able to detect extra-capsular
causes of impingement.

C-0700
Value of high field MRI in osteochondral lesions of the talar dome
N. Schibany, S. Marlovits, A. Ba-Ssalamah ,V. Mlynarik , I.M. N6bauer ,
M. Shodjai, G. Heinze, S. Trattnig ; Vienna/AT

Purpose: To evaluate high field MRI for imaging osteochondral defects (OCD) .
Materials and Methods: Nine OCD with complete separation were induced in 3
cadaveric talus specimens. All specimens were examined on a 1.0T MA unit with
23mT/m gradient strength using a 18 em diameter quadrature knee coil and on a

3.0T MA unit delivering 46mT gradient strength using a 12.5 cm linearly polar
ized volume coil. A T2-weighted TSE sequence was used on both scanners in
sagittal and coronal orientation with a field of view (FOV)=12 cm and 4 averages.
Imaging time was limited to a maximum of 15 minutes for each sequence and
orientation. On the 1.0T unit Protocol 1: a sequence with ST=3 mm, 256x256
matrix size and Protocol 2: a sequence with ST=2 mm, 256x256 matrix size were
chosen , imaging time=7 min for each sequence. On the 3.0T unit Protocol 3: a
sequence with ST=2 rnrn, 256x256 matrix size, imaging time=6 min.40 sec. and
Protocol 4: a sequence with ST=2 mm , 512x512matrix size, imaging
time=13 min.20 sec. were applied .The visibility of the osteochondral separat ion
was scored on all images by three readers independently.
ReSUlts: The protocol with the highest spatial resolution on the 3.0T unit (Proto
col 4) achieved the highest percentage of the maximum score for visualization of
the osteochondral separat ion, the difference to the 1.0T unit was statistically sig
nificant (p < 0.05).The moan absolute difference between two readers was < 10%.
Conclusion: For better assessment of OCD high spatial resolution is indispensi
ble. Highfield units may improve staging of OCD.

C-0701
Role of Gd-enhanced MR imaging in assessing healing of vascularized
radial grafts in scaphoid non-union
A.H. Karantanas , V. Zachos , Z. Dailiana , S. Varitimidis , K.N. Malizos;
Larissa/GR

Purpose: To evaluate the role of Gd-enhanced MAl in assessing healing in
scapho id nonunions after surgery with vascular ized radial grafts .
Methods and Materials: Eleven patients were stud ied. Seven patients were op
erated on with a dorsal and four a with palmar approach . All MR examinations
were performed 3-8 months postoperatively, in coronal plane , on a 1T scanner. A
dynamic fast 30-Tl-w TFE sequence was applied for assessm ent of perfusion in
the graft and distal pole and a signal intensity (SI) curve was calculated. A de
layed fat-suppressed Tl-w Spin Echo sequence (acquisition matrix 512, slice
thickness 3 mm, FOV 13 em) evaluated the bone marrow in the wrist.The follow
ing were evaluated: a) SI in the graft, b) SI in the distal pole, c) SI in the distal and
proximal pole and graft in the delayed images. The clinical examination and the
X-ray film were used to assess the viability of the graft.
Results: All patients had viable bone marrow on MAl. In all but one patient , the
perfus ion SI values of the graft, showed stat istically significant difference with
the SI values of the distal pole (p < 0.005) . No diffe rence was found in values
obtained from the delayed images. In only one pat ient with satisfactory clin ical
result, the graft showed insufficient perfusion . Delayed images showed abnormal
enhancement throughout the scaphoid and other carpal bones, presumably due
to previous operation and/o r algodystrophy.
Conclusion: Contrast enhanced MAl with perfusion imaging may be of benefit in
predict ing the healing potential of vascularized radial grafts in patients present
ing with scaphoid non-un ion.

C-0702
Virtual CT arthroscopy of knee and shoulder: Preliminary results
E.~, M. Falchi, F. Livrone , P. Spagnolo, E. De Cicco, G. Rollandi ;
Genoa/IT

Purpose: To demonstra te the virtua l arthroscopic anatomy of knee and shoulder
and to evaluate its diagnostic value compared to artro-CT.
Materials and Method: We performed 21 knee artro-CT and 16 shoulder artro
CT after intraarticular injection of iodinated cont rast media (n=18) or air (n=19) in
patients suspected for meniscal tears, patellar and femur articular cartilage inju
ry of the knee and labrum tears of the shoulder. Virtual CT-arthroscopy was ob
tained using the "Smooth Navigator" software reconstruction and the resulting
images were then compared to standard CT axial planes and MPR.
Results: Virtual arthroscopy proved to be a good tool to detect knee art icular
cartilage damage and gleno id labrum lesions. Due to software issues and poor
anatom ical access, virtual arthroscopy didn't provide a good assesment of the
menisci and of the gleno-hum eral cartilage. Real arthroscopy, performed in 15
cases , confirmed a good agreement.
Conclusions: Virtual CT-arthroscopy supplies a reasonable anatomy of some
compartments of knee and shoulder, enabling good detection of some patholo 
gies such as those involving patellar and femur articular cartilage and gleno id
labrum. Orthopaedic surgeons founded virtual CT arthroscopy images easier to
understand and more intuit ive compared to axial and MPA CT images . Some
techn ical aspects that still can reduce virtual CT arthroscopy diagnostic value
are likely to be optimized in the near future .



C-0703
MR-imaging of the lateral ligaments of the ankle joint:Three-dimensional
orientation
M.E. Mayerhoefer" ' , M. Brettenseher' " : ' Vienna/AT,2Krems/AT

Purpose: It was the goal of this study to determine the three-dimensional orien
tation of the lateral ankle ligaments based on magnetic resonance imaging .
Methods and Materials: 20 healthy volunteers (9 males. 11 females) without
previous lesions of the ankle joint were included in the study. The right ankle
joints of the volunteers were brought into normal anatomic position using a splint.
Then coronal T2 ' gradient-echo sequence s (GRE) were obtained. Using mark
ers. paths following the course of the ligaments were oonstructed and tangents
corresponding to these paths were drawn .The angles between Ihe langents and
the three main imaging planes were measured , and their arithmetic means and
standard deviations calculated.
Results: Using the calculated angles for MR-imaging, full-length visualization of
the lateral ligaments of the ankle joint was achieved. The angles deviating from
the standard axial imaging plane were 18 degrees (standard deviation +-3.4) for
the anterior talof ibular ligament, 52.3 degrees (SD +-3.1) for the calcaneofibular
ligament and 28.2 degrees (SD +- 7.3) for the posterior talof ibular ligament.
Conclusion: Magnetic resonance imaging allows us to precisely determine the
3D-or ientation of lateral ankle ligaments. as the low standard deviations indicate.
Chang ing the MR imaging planes according to the results of this study allows
full-length visualization of the ligaments and guarantees reproducable .
Results: This new method is therefore recommended for routine MR examina
tions of lateral ankle ligaments and replaces previous . less accurate method s
based on a standard axial plane and a plane angled 45 degrees.

C-0704
The dynamics of gadolinium-DTPA In MR arthrography of the shoulder joint
E. SQQjg, K. Beravs, I. Sersa , G. Gomiscek , V. Jevtic; Ljubljana/SI

Purpose: To determine an optimal imaging time for MR arthrography (MRA) of
the shoulder joint by evaluating the perfus ion dynamics of Gd-DTPA after intra
art icular injection.
Methods and Materials: 22 patients referred for MRA with suspected rotator
cuff tears or labra l injury were studied using a GE (gradient echo) sequence
(FISP, TR 40 rns, TE 10 rns, flip angle 40°). Imaging was performed 5 minutes, 2
hours , 6 hours and 24 hours after injection of Gd-DTPA. Using special software
programs, signal intensity values were measured. Also, all shoulder joints were
qualitatively evaluated for pathology using SE (spin echo) and GE images . Pa
tient tolerance to the administration of the paramagnetic contrast medium was
surveyed.
Results: Maximal signal intensity was measured immediately after injection, 80%
signal intensity at 1 hour and 50% signal intensity at 2 hours after injection. Ac
cording to our qualitative findings , pathology of the shoulder joints was more
accurately diagnosed immediately after contrast medium injection than after 2
hours. due 10high contrast and better spat ial resolution after jo int distension. 10
patients were found to have rotator cuff tears (7 partial , 3 full -thickness) , 4 pa
tients labrat tears (all anterior), 1 shoulder joint MRA was nor mal.The remaining
7 patients presented with degenerative changes . No complications occurred from
the intra-articular injection of the contrast material.
Conclusion: MRA using Gd-DTPA is an effective and safe imag ing modality for
the evaluation of shoulder joint pathology.Optimal imaging is yielded immediate
ly and up to 1 hour after contrast medium injection .

C-0705
Menlscal tears: Accuracy of conventional and new clinical tests versus MR
Imaging and arthroscopy
A.H. Karantanas , A.H. Zibis , V. Zachos , M. Hantes .1. Karachalios; Larissa/GR

Purpose: To evaluate the accuracy of MRI in diagnosing meniscal tears and to
compare this imaging technique to clinical tests, including the newly developed
Thessaly test , and knee arthroscopy.
Methods and Materials: In 60 consecutive patients with arhroscopically proved
meniscal tears , MRI scans and the results of four clinical tests (Mc Murray test,
Apply test, Th. O· test and Th. 20· test) were reviewed . False negative and posi
tive findings were recorded. Two specialists in Sport Injuries performed arthro 
scop ic surgery. MRI scans were performed by using various MR scanners but in
every case sagittal and coronal images were available for diagnosing meniscal
pathology.
Results: The Mc Murray test produced 19 false negative recordings, the Apply
test 36, Th. O· test with 16 and Th. 20· test with only 2.The sensitivity of the above

methods was found 67.8% (NPV: 0.1). 39% (NPV:0.05) , 72% (NPV:0.11) and
96% (NPV:0.95%) respectively.There were two cases in which arthroscopy was
negative and the MRI scans showed grade II meniscal lesions. There was one
case with normal MRI scans in which arthroscopy identified meniscal tear,
Conclusions: The Thessaly 20· test can be safely used for the diagnosis of me
niscal tears in the setting of Primary Health Services. The McMur ray test, the
most commonly used test worldwide , proved to be an unsafe diagnostic tool. The
MRI scan remains the most accurate method of diagnosing meniscal tears in the
setting of Secondary Health Services. Grade II meniscal pathology, can be pain
ful but the arthroscopy is usually normal.

C-0706
X-ray features of high energy ankle injuries
a.v~; Sofia/BG

Purpose: To introduce the term "high energy ankle injuries" (HEAl) and to de
scribe the differences between conventional features of "typical" ankle injuries,
and high energy ones.
Methods and Materials: Seven patients with HEAl were surgically treated. In 5
of the cases the injury was caused by a motorcycle accident, and 2 were car
overrun pedestrians. X-ray examinations in rout ine and special projections were
obtained .
Results: X-ray features of HEAl :

Antero-posterior or lateral dislocation of the ankle in all patients.
Comminution at the tip of the lateral malleolus, distal from the syndesmosis.
unlike the Lauge-Hansen PA type, where it is at or above the level of the
syndesmosis (3 patients - 42.9%).
Comm inution at the tip of the medial malleolus, unlike PER and PA type
(Lauge-Hansen). which are bifragmental and horizontal (4 patients - 57%).
Total destruction of the tibio -fibular ligamentous complex with all of the pa
tients , including avulsions from the tibia above the level of the Volkmann's
triangle.
Total capsule disintegration (3 patients - 42.9%).

Conclusion: HEAl do not obey the logic of ankle injury due to leg rotat ion with a
fixed foot. Therefore, each attempt to classify these traumas following routine
principles is wrong and results in treatment failures .Two are the major factors to
define an ankle injury as a high energy one - the trauma history and the above
described X-ray features. These are the two prerequisites for the correct planning
of the surgical procedure and successful outcome of the treatment.

C-0707
Marginal zone in femoral head avascular necrosis: Scintigraphic
characteristics and clinical prognostic value
I. Sedonja' , M. Milcinski2 , D. Dolinar', V. Jevtic ' ; 'Murska Sobota/SI,
2Ljubljana/SI

Purpose: Marginal zone (MZ), seen on magnetic resonance imaging (MRI) in
femoral head (FH) avascular necrosis (AN) , consists of granulation tissue and
sclerosis between necrotic and normal bone .The prognostic value of MZ is not
clear.
Methods and Materials: SET1Wand STIR MRI was performed in 37 hips of 26
patients (17 males, 9 females, 20-64 y, mean 42,9y) with Ficat 0-11 AN. In 26 hips
of 17 patients planar and pinhole scintigraphy with 99mTc-DPD was performed
to assess osteoblastic activity (OA).
Results: On nw MRI, MZ divided necrotic and normal bone in 26/37 (70,3%)
hips. It was wide (> than 5% of FH diameter) in 12/26 and thin (5% or < of FH
diamoter) in 14/26. In 11 /37 (29,7%) hips MZ was not seen. Scintigraphy detect
ed normal OA in 7 hips; increased OA was evident in all 10 (100%) hips with wide
MZ and only in 1/9 (11,1%) hips with thin MZ. Patients were followed 1 to 5 years
(mean 2,2 y). In hips without MZ no collapse of FH was seen, in 2/11 (18 ,2%)
MRI and clinical regress ion was observed .Ten/12 lesions with wide MZ (83.3%)
collapsed 0.25 to 2,5 (mean 1) years after onset of pain. Two/12 lesions with wide
MZ (16,7%) did not collapse . Four/14 (28,6%) lesions with thin MZ collapsed 0,7
to 3 (mean 1,9) years after onset of pain and 10/14 (71,4%) did not collapse until
now.
Conclusion: Increased osteoblastic activity in a wide marginal zone in hip avas
cular necrosis is bad prognostic sign for femoral head collapse.
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C-070B
Correlation between power-Doppler sonography, digital X-ray films and
orthopedic examination in haemophilic arthropathy
N. Magarelli', M.A. Savastano', V. Toro', A. DraganF, R. Malizia2 , G. GuglielmI',
L. Bonomo'; 'ChietillT, 2Pescara/lT, 3SanGiovanni RotondollT

Purpose: To compare the results obtained using power Doppler sonography
(PDS), digital X-ray films, and orthopedic evaluation in the study of mild, moder
ate and severe haemophilia.
Materials and Methods: Nineteen men suffering from haemophilia A or B were
enrolled. The subjects were classified in three clinical categories (mild, moderate
and severe) based on VIII or IX factors deficiency. The degree of joint disease
was evaluted radiographically using PDS and digital film (Pettersson's score: the
degree of cartilaginous changes, effusions, osteoporosis, sub-chondral cysts,
abnormal bone growth, chronic arthropathy, synovial hypertrophy and haemar
throsis). The degree of articular movement and the deviation of articular axis
were measured during an orthopedic examination. The latter three evaluations
were compared for each of the three clinical categories.
Results: PDS belter visualized the abnormalities in mild and moderate haemo
philia, while digital radiography in severe haemophilia.
Conclusion: The radiological method that should be used can be based on the
degree of severity of haemophilia: PDS in mild and moderate cases, while digital
radiography in severe cases.

C-0709
High-resolution ultrasound of the ankle
L.E. Bacigalupo', F. Pugliese', C. Gauglio', S. Blanchl", L.E. Derchi',
C. Martinoli'; 'Genoa/IT, 2Geneva/CH

Purpose: High-frequency ultrasound (US) is an efficient alternative to MR im
aging for evaluation of soft-tissues of the ankle. A review of the main US findings
and the primary indications of this technique in the evaluation of disorders of the
ankle is the objective of this poster.
Materials and Methods: Paradigmatic 12-5MHz and 15-8MHz US images from
a series of patients with ankle disorders are presented. US findings are correlat
ed with anatomic specimens, schematic drawings and the results from other im
aging modalities and open surgery.
Results: High-resolution US is able to diagnose several abnormalities affecting
tendons, ligaments, nerves, and bursae around the ankle joint. Dynamic US exam
ination is ideal to depict the instability of tendons at the retromalleolar regions. In
paraarticular swelling, US is able to assess the presence of capsular and synovi
al processes and to differentiate them from soft-tissue tumors. In tarsal tunnel
syndrome, US identifies nerve shape changes and extrinsic lesions that may
cause tibial nerve compression.
Conclusion: High-resolution US identifies and characterizes a variety of dis
eases in the soft-tissues in and around the ankle joint. Key advantages of this
technique include cost-effectiveness, availability and ability to perform a dynamic
examination.

C-071 0
The role of MRI in the evaluation of medial meniscal degenerative tears and
related cysts before surgical treatment
M. Mastantuono, E. Bassetti, L. Di Giorgio, G. Teori, R. Passariello; RomellT

C-0711
Contrast enhanced MRI for monitoring vascularized fibular grafts in femoral
head osteonecrosis
A.H. Karantanas, A.H. Zibis, Z. Dailiana, K.N. Malizos; Larissa/GR

Purpose: To analyze the prognostic value of various parameters associated with
the fibular graft, implanted into the femoral head to treat osteonecrosis (AVN).
Methods and Materials: Eight patients (10 grafts) with femoral head AVN were
examined with 4 consecutive MRI examinations at 2w, 6w, 3m, and 6m postoper
atively using a 1T scanner. A dynamic 3D-T1-w TFE sequence (9 sections every
8s) was applied for estimating the perfusion in the graft (SI curve). An oblique
plane, parallel to the graft was used for a delayed fat-suppressed T1-w Spin Echo
sequence (acquisition matrix 512, slice thickness 3 mm). The following parame
ters were evaluated: a) more or less than 50% increased SI in the graft, b) max
imum Sl close to the graft, c) maximum width of the medullary enhancement
close to the graft, d) width of osteonecrotic area. The final MRI examination to
gether with plain X-ray films and clinical examination were used to assess the
stage as being either stable or progressive.
Results: The decrease of % enhancement area in the graft medulla, the gradual
decrease of the enhancement in and around the graft, correlated well with the
clinical status. The dynamic study and the parameter c, showed no correlation
with the clinical status. In 2 cases, enhancement close to the upper end of the
graft and in the necrotic zone, suggested partial inversion of the process.
Conclusion: High resolotuion enhanced MRI, may offer an additional means of
estimating the healing process of vascularized peroneal grafts in patients with
femoral head AVN.

C-0712
Thinning of knee cartilage in patients with spinal cord injury: First results
H. Hawighorst', B. Vanwanseele", M. Berger'; 'NottwiIICH, 2Zurichi CH

Objective: Alterations of cartilage morphology occur after unloading and immo
bilization in animals. However, findings have been inconsistent, and it is unclear
whether such changes also take place in humans. We tested the hypothesis that
progressive thinning of knee joint cartilage is observed in patients with spinal
cord injury.
Methods: We evaluated knee cartilage of patients with complete, traumatic spi
nal cord injury at 6 (n = 9), 12 (n = 11), and 24 months (n = 6) after injury. Morpho
logic parameters for the knee cartilage (mean and maximum thickness, surface
area) were computed from magnetic resonance imaging data, and results were
compared with those of young healthy volunteers.
Results: After 6 months of injury, the mean articular cartilage was significantly
less in the patella and medial tibia (-10 and -16%, respectively, p < 0.05), but not
in the lateral tibia (-10%) compared with healthy volunteers. After 12 and 24
months, the differences amounted to -21%/-23% for the patella, -24%/-25% for
the medial tibia, and -16%/-19% for the lateral tibia. The changes were significant
in all three surfaces (p < 0.05 to 0.01).
Conclusion: Our preliminary data show that progressive thinning (atrophy) of
human cartilage occurs in the absence of normal joint loading and movement.
This may have important implications for patient management and long term space
travel.

C-0713
MRI of the elbow: A pictorial review
M. Chandramohan, R.W. Whitehouse, J.P.R. Jenkins; ManchesterlUK

Magnetic resonance imaging is less frequently utilised as the primary imaging
modality for investigating soft tissue disorders of the elbow, compared with other
joints. lt can be used as a supplement to radiography for the diagnosis of bone
and joint abnormality. We present a comprehensive review of various lesions
seen in and around elbow on MR.
One hundred and fifteen MR examinations of the elbow performed over 7-year
period were reviewed retrospectively. There were 65 abnormal scans. The pre
dominant joint abnormality was osteochondral defect of the capitellum with or
without loose body.The other joint and bone abnormalities were those of degen
erative arthropathy, infective, inflammatory, or haemophiliac arthropathy, synovi
al cysts, synovial chondromatosis, intra articular fractures, bone bruise, simple
and aneurysmal bone cysts. The soft tissue lesions varied from epicondylitis to



tendinopathy, tendon tear, infection, lipoma ,sarcoma, haemangioma and schwano
mao

C-0714
Rheumatoid arthritis- imaging features at the cranlocervical junction
V.~; Ljubljana/SI

Purpose: To demonstrate complex abnormalities at the synovial articulations of
the craniocervical junction (CCJ) in chronic rheumatoid arthritis (RA) using dif
ferent imaging modalities with special regard to their clinical relevance.
Methods and Materials: In 37 rheumatoid patients (mean age 49 years, mean
disease duration 14,7 years) in whom conventional radiography, conventional
tomography, computed tomography (CT) and magnetic resonance images (MRI)
of the cervical spine were available , abnormalities at the CCJ have been ana
lysed using some simple anatomic landmarks and measurements. Imaging find
ings were correlated with clinical neurological manifestations.
Results: Anterior atlantoaxial subluxation was demonstrated in 12 cases. In 5 of
these neurological signs of cord compression were present. In 9 patients, all with
neurological sympthoms, cranial subluxation of the axis was shown. Rotational
and lateral atlantoaxial subluxations were revealed in 3 and 2 patients respec
tively. Posterior atlantoaxial subluxation was present only in one patient without
significant clinical signs.
Conclusion: Imaging of the CCJ junction in RA is crucial for the diagnosis of
clinically significant abnormalities. Flexion dynamic lateral view may reveal ante
rior atlanotaxial subluxation without erosive bone changes. CT is useful for dem
onstration of complex subluxations, espe cially rotational . MRI is the only imaging
modality which shows directly compression of the medula oblongata and the spi
nal cord by inflammatory tissue andlor displaced skeletal elements.
Learning objectives:

To understand radiographic, computed tomographic (CT) and magnetic res
onance imaging (MRI) features and their clinical consequences.To stress the
importance of simple anatomic landmarks and measurements for clinically
relevant diagnosis.

C-0715
Reviewing arthro-CT and arthro-MR of the shoulder In correlation with
arthroscopy
A. 8Iiw:an.di, A. lozzelli. A. Fausto, F.Sardanel1i; Milan/IT

Arthro-CT and arthro-MR changed the clinical approach and the imaging diag
nostic accuracy of shoulder diseases through a better anatomic resolution if com
pared to plain examinations. A series of clinical cases in which both different
imaging modalities were performed will be presented with correlation to arthros
copy findings : Chronic lesion and impingement syndrome, tendinopathy and tend
inosis of the rotator cuff, adhesive capsulitis, post-traumatic lesion of the rotator
cuff , post-traumatic glenohumeral joint instability, post-traumatic capsulolabral
les ion with glenohumeral joint instability. Moreover, the additional value of arthro
MR if compared to plain MR will be demonstrated, defining the practical situa
tions in which the plain examination is not enough for clinical needs. The particular
role of arthro-CT in demonstrating the glenoid labrum, the cortical bone and the
per iosteum les ions will be shown, as well as the superior ability of arthro-MR in
demonstrating trabecular and osteochondral bone lesions, multidirectional insta
bility , intraarticular erosions of the supraspinatus tendon and coracoacromiallig
amentlesions.

C-0716
Radiological analysis of proximal femur fractures
Z.~, K. Potocki , R. Stern Padovan , M. Lusic, M. Batinica, A. Crkvenac;
ZagreblHR

Purpose: To evaluate possibihties of radiological imaging in fractures of proximal
femur. In most cases the patient is primarily investigated by conventional radio 
graphic techniques. Ultrasound, MRI, CT or multislice CT (MSCT) imaging are
further modalities of choice.
Materials and Methods: 545 patients (129 males, 416 females) suffering from
proximal femur trauma were examined in our Institute in 5-year-period. Standard
radiological investigation included conventional radiography and, if necessary,
CT or MSCT exams to confirm initial radio logical findings. MSCT evaluation was
performed on LightSpeed Ultra 8 slices, GE.
Results: The majority of fractures in female patients between 80 and 90 years of
age were pertrochanteric, followed by femoral neck and subtrochanteric frac
tures. Femoral neck and pertrochanteric fractures were more frequent in females
than males of the same age. Osteoporosis is a significant factor in the occurance

of these frac tures. At younger age, the number of fractures in female and male
patients is decreased, with less developed osteoporosis. MSCT evaluation was
recommended if additional surgical procedure was necessary.
Conclusion: Though conventional radiography gives sufficient information, MSCT
is valuable in additional evaluation of proximal femur trauma. Volume rendered
images provide nearly isotropic resolution giving all the necessary information in
a single radiological study, allowing increased diagnostic information for surgical
planning.

C-0717
Vacuum phenomenon: Unusuallocatlons
A.H. Karantanas', D. Passomenos' ; 'Larissa/GR,2AthenslGR

Purpose: The vacuum phenomenon is a radiolucent area usually found in syno
vial joints, intervertebral disks, and vertebrae. This phenomenon is explained by
gas accumulation, mostly nitrogen, produced by the surrounding soft tissues.
The aim of this pictorial review is to describe the vacuum phenomenon as a CT
sign that can be found in unusual locations, exhibiting in some cases important
clinical information.
Methods and MaterialslResults: Thirteen patients were retrospectively studied
during a 5-year period. The disorders recorded as a final diagnosis were :delayed
or nonunited fracture (n=2) , osteochondroma (n=1) , hip geode (n=3) associated
with rapidly destructive osteoarthritis, congenital dysplasia and avascular necro
sis. diffuse idiopathic skeletal hyperostosis (n=2) , degenerative sacroiliitis (n=l) ,
fracture-dislocation of the hip (n=2), synovial cyst of an apophyseal joint (n=1) ,
and metastatic breast carcinoma in a vertebral body (n=l).
Conclusion: In synovial joints, the vacuum is related to the distraction of the
articular surfaces. In the vertebral body, the vacuum phenomenon apart from
osteonecrosis could be the result of neoplasia. The vacuum phenomenon detect
ed in a fracture site is a sign of nonunion of this fracture. In bones other than
vertebrae, although intra osseous gas has only been reported in osteomyelitis, it
seems that it can also be a result of degeneration. Finally the presence of gas in
the hip joint could be a proof of a recent dislocation.

C-0718
Correlation of CT, MRI and scintigraphic bone scan in a case of lung
carcinoma hypertrophic osteoarthropathy
E.M . Qm1!illi ,T. Donnianni, P. Sullo, L. Manfredonia, G. Mazzarella, G. Belfiore:
Caserta/IT

Purpose: Pulmonary hypertrophic osteoarthropathy is a syndrome of unknown
etiology frequently associated with lung cancer or other chronic pleural disease,
presenting with osteitis of the long bones, arthritis and clubbing of digits. In liter
ature data 3% of cases of lung cancer were reported to be associated with pul
monary hypertrophic osteoarthropathy in Europe. The study reports a case of 65
year old male who presented with clubbing of the digits and swellings of the legs .
Methods: A total-body scan was performed 3 hours after i.v. bolus of 99mTc
diphosphonate using a double-head gamma-camera. Chest CT with contrast
media was performed for the lungs study after a Ctof the femurs without contrast
media following traditional chest X-ray. MRI (1 ,5T) was performed of the femurs
with TSE T1 and T2 weighted images in coronal and axial planes.
Results: The bone scintigraphy showed abnormal intense symmetrical uptake in
the legs.Traditional chest X-ray showed a lung tumor confirmed by CT study. CT
images of the femurs showed a low periosteal proliferation and MRI was negative
in all sequences unless for a inhomogeneous signal.
Conclusions: - Bone scintigraphy is useful to detecting hypertrophic osteoar
thropathy and reveals the presence and extent of subperiosteal activity with greater
clarity than CT or MRI. - The hypertrophic osteoarthropathy scintigram pattern
may be the presenting manifestation of occult malignancy and should cause an
intensive search of cancer with an extensive diagnostic evaluation with chest X
ray as a first step .

C-0719
Sonography of the shoulder: A "how to" approach
A. Paoatheodorou, F.Takis, I. Maris, N. Satakis; AthenslGR

High resolution real time ultrasound has been shown to be a successful imaging
method of rotator cuff pathology. It is fast, inexpensive, provides dynamic images
and gives the examiner the opportunity to understand what and where the prob
lem is.
The rotator cuff's complex anatomy and the examination technique are present
ed as well as the method's limitations, tips for image optimization, and potential
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pitfalls and artefacts .The sonographic findings and criteria of various abnormal
ities of the rotator cuff are discussed .
Learning objectives:

Upon review of this poster the participant will be able to
1. Describe the rotator cuff normal sonographic anatomy.
2 . Understand the technique of examination and learn about potential pitfalls

and artifacts.
3. Identify the sonographic appearance of several shoulder abnormalities.

C-0720
PVNS of the knee: Unusual MR imaging presentation
A.H. Karantanas' , G. Mitsionis 2

, A.S. Skopelitou ": ' Larissa/GR, 2loannina/GR

Purpose: Pigmented villonodular synovitis (PVNS) is a rare benign disorder char
acterized by a villous proliferation of the synovium .The MR imaging characteris
tics of PVNS are considered not pathognomonic but strongly suggestive of the
diagnosis, since the presence of hemosiderin, which is paramagnetic, causes
signal loss. Very rarely. small amount of hemosiderin or predominant areas with
fat signal may be present. Two cases, with histological proof of abundant fatty
tissue and small amount of hemosiderin respectively, are presented and the MR
imaging findings that could lead to misdiagnosis are discussed.
Methods and Materials/Results: Case 1.A 35-year-old female, presented with
a 1O-year history of mild pain and swelling in the right knee.The clinical examina
tion revealed swelling along with a moderate degree of limitation of flexion. The
plain X-ray showed only soft tissue swelling .The MRI, showed intraarticular fluid
and frond-like project ions simulating lipoma arborescens. A gradient-echo se
quence suggested possible focal areas of hemosiderin .
Case 2. A 30-year-old man presented with a 2-year history of right knee pain with
no swelling .There was no history of trauma. The clinical examination suggested
meniscal tear. The MRI, showed intraarticular cystic lesions in the infrapatellar
space and posterior to PCL. A gradient-echo sequence suggested possible pres
ence of spots of hemosiderin.
Conclusion : The cases presented herein , illustrate the limitation of MR imaging
to characterize PVNS which can simulate lipoma arborescens or intraarticular
ganglion cysts because of abundant fatty tissue and/or lack of hemosiderin.The
application of gradient echo sequences is important for demonstrating the small
amount of hemosiderin.

C-0721
MRI findings in meniscal disease of the knee
A.T.~,JAC. Colville , T. Geoghehan , W.C. Torreggiani; Dublin/IE

Purpose: Successful treatment of knee injuries is facilitated by early, accurate
diagnosis. In the last several years, the accuracy of MRI in the evaluation of me
niscal , ligamentous and bony injuries has been well documented. MRI is the non
invasive technique of choice for supplementing the physical examination in the
diagnosis of internal derangements of the knee. In this poster presentation we
propose to demonstrate the wide spectrum of pathology that can affect the me
nisci.
Methods and Materials: Over 300 patients had MRI of the knee at our institution
over the past year with a Siemens Symphony 1.5 Tesla scanner. Acquisition of
images in 3 planes is helpful in defining and characterising abnormalities and the
usual sequences are coronal fast spin echo with fat suppression, sagittal spin
echo and axial fast spin echo. Short TE spin echo provides the best contrast for
anatomical examination .The films of these patients were then examined for evi
dence of meniscal injury and the results documented.
Results: Although tears in an otherwise normal meniscus can occur, most occur
in a region of meniscal degeneration caused by chronic trauma. Tears demon
strated included horizontal cleavage, bucket handle (vertical longitudinal), flap,
peripheral and parrot beak . In addition , parameniscal cysts, discoid menisci and
meniscal calcification were shown. Examples of all the aforementioned patholo
gy are described in this presentation.

Musculoskeletal

Miscellaneous

C-0722
High resolusion image ofTFCC injury with microscopy coil
T. l1eno, H. Yoshioka.Y. Kujiraoka , T. Tanaka, H. Mishima,Y. Itai; Tsukuba/JP

Purpose: To evaluate the triangular fiborcartiladge complex (TFCC) injuries us
ing magnetic resonance imaging (MRI) with a microscopy coil at clinical 1.5 T.
Methods and Materials: MRI was performed in 20 patients (10 males and 10
females with a range of 14-64 year old) with ulnar side wrist pain at 1.5T. Axial
and/or coronal T2*-gradient recalled echo (TRITE/FA=368-661 /9.2-13/30-40),
sagittal and/or coronal proton-density weighted image (TRITE=1076-2335/15) ,
and coronal STIR image (TRITEITI=4245-4390/90-95/150-170) were obtained
using a microscopy coil (47 mm in diameter) with an 1- to 2- mm section thick
ness, a 50 mm field of view, an image matrix of 155-256 x 512. All MRI images
were evaluated by 2 radiologists .The injury was diagnosed on at least 2 imaging
planes.
Results: MR images with a microscopy coil allowed identification of all 7 TFCC
structures: articular disc, meniscus homologue , band like structures insert to ul
nar fovea and styloid , volar and dorsal radioulnar ligament, sheath of the exten
sor carpi ulnar is tendon and ulnocarpal ligaments. 17 patients were affected by
trauma and another 3 by degeneration. In 17 patients , 28 injured sites were dem
onstrated. 9 injuries were recognized of the dorsal radioulnar ligament , which
was the most frequent injured site. 3 injur ies in the articular disc, 7 in band like
structures, 5 in the ulnocarpal ligament , and 2 in the meniscus homologue . Other
structures had one injUry each.
Conclusion: High resolution MRI with a microscopy coil at 1.5 T can be used to
visualize each TFCC structure and is a promising method to evaluate TFCC injU
ries.

C-0723 <il>
High-resolution US of nerve entrapment syndromes in the upper limb
F.~', L.E. Bacigalupo ' , C. Gauglio ' , S. Bianchi ", L.E. Derchi ' ,
C. Martinoli'; 'Genoa/IT,2Geneva/CH

Purpose: To illustrate the anatomic basis, the clinical characteristics, as well as
the US appearances for a variety of nerve entrapments which affect the upper
limb.
Materials and Methods: Paradigmatic 12·5MHz and 15-8MHz US images from
a series of patients with nerve entrapment syndromes in the upper limb are pre
sented. US findings are correlated with anatomic specimens, schematic draw
ings and the results from other imaging modalities and open surgery.
Results: High-resolution US is able to diagnose a variety of nerve entrapment
syndromes in the upper limb affecting: the suprascapular nerve at the suprasp
inous and spinoglenoid notch area; the axillary nerve at the quadrilateral space ;
the radial nerve along the spiral groove Of the humerus; the posterior interos
seous nerve in the supinator area at the elbow; the ulnar nerve at the cubital
tunnel , through the forearm and within the Guyon tunnel ; the median nerve at the
bicipital groove of the humerus , at the pronator area and within the carpal tunnel ;
the anterior interosseous nerve at the forearm.
US allows direct imaging of the involved nerves as well as documenting changes
in nerve shape and echotextu re which occur in compressive syndromes. A spec
trum of extrinsic causes of entrapment, such as tenosynovitis, ganglia , soft-tis
sue tumors, bone and joint abnormalities, anomalous muscles, and so forth , can
also be diagnosed with US.
Conclusion: High-resolution US should be used as a first line examiriation in the
evaluat ion of nerve entrapment syndromes of the upper limb.

C-0724 <il>
Forefoot pain: Differential diagnosis
E. Santos , S. Merino, E. Aguilar, J.A. Mendez, A. Martin-Peinador; Madrid/ES

Purpose: To illustrate the gamut of forefoot pain on imaging (convent ional radi
ography, CT and MR)
Methods and Materials: We reviewed current clinical cases and teaching files in
patients with forefoot lesions and selected those in which pain was the main
symptom.
Results: We wili presenting a multitude of forefoot pain causative lesions and
their imaging characteristics as well as the imaging modality needed to confirm
its presence and to define its exact extent and best posible treatment. The caus
es of forefoot pain are extensive and include : bone lesions (stress lesions , frac-
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tures and contus ions, tumors , asept ic necrosis , infection) , plantar fascia affec
tions (tear, fibromatosis, fasciitis) , soft tissue masses (hemangioma, Morton 's
neuroma, giant coli tumor, foreign body granuloma), soft tissue infections, ar
thropathies (rheumatoid disease, gout, osteoarthritis, pigmented villonodular syn
ovitis) , bursitis and synovitis, osseous deformities and plantar callus (bunionette ,
claw toe, mallet toe, hammer toe, hallux rigidus) .
Conclusions: Forefoot lesions are well depicted by imaging techniques and many
times MR, CT and conventional X-ray provide specific findings and reliable dis
tinguishing features among lesions . In most cases . MRI was found to be more
sensitive for the characterization of pathology. This poster is directed towards
radiologists in training and will give a detailed outline of lesions and their appear
ances on different imaging techniqu es.

C-0725
The value of high resolution ultrasonography in the diagnosis of cubital
tunnel syndrome
E.S. Andipa , K. Liberopoulos, G. Panagopoulos, Z. Nikolakopoulou,
I. loannidis, M. Tsouroulas, G. Zois, K. Karageorgiou; AthenslGR

Purpose: To estimate the diagnostic accuracy of high resolution ultrasonography
in the diagnosis of cubital tunnel syndrome.
Methods and Materials: 18 elbows in 15 patients , 19-65 years old, with clin ical
and eleclromyographic evidence of cubital tunnel syndrome and symptoms rang
ing from 2 months to 1 year, underwent US and MRI examination. 12 healthy
volunteers were examined with US and MRI. US and MRI findings were com
pared to each other and corre lated with surgical finding s in 10 cases. In each
case evidence of ulnar neuropathy, the site and the cause of obstruction were
evaluated.
Results: Increased dimensions of the ulnar nerve with hypoechoic appearance
on US and high signal intensity in T2W sequences on MRI were depicted in all
cases with cubita l tunnel syndrome .The above findings of ulnar neuropathy were
isolated in all cases at the cubital tunnel .The ulnar nerve showed normal appear
ance proximally and distally to the site of obstruction. The cause of obstruction
(fibrous band, anconeus epitrochlearis muscle, dislocation of the ulnar nerve )
was demonstrated in 7/10 cases in US and 9/10 cases in MRI.
Conclusion: According to our results US proved to be an extreme ly accurate
method in depicting and confirming the clinical diagnosis of cubital tunnel syn
drome , while it can also offer additional information about the cause of the syn
drome.

C-0726
withdrawn byauthor

C-0727
Accuracy of the skeletal age assessment in children from birth to age of six
years with a newly developed ultrasonographic version of Greulich and
Pyle atlas
M.K. Bifgili, S. Bulbul, SA Kara, G. Sanli , H. Erdal , D. Alt inok; AnkarafTR

Purpose: For the evaluation of the skeletal age, the methods of Greulich -Pyle
and Tanner-Whitehouse are generally used in clinically practice. Our investiga
tion was addressed to answer if the US version of Greulich-Pyle atlas is capable
for assessment of skeletal age, if so, we aimed to desc ribe the standards for the
US version of GreUlich-Pyle atlas for each year dur ing the first six years of life.
Materials and Methods: One hundred and sixty subjects underwent left hand
and wrist radiography and US examination for bone age assessment during a 1
and half year study. Estimated bone ages derived from the plain radiography and
"hand and wrist US charts" interpreted by using Greulich-Pyle atlas were com
pared statistically.
Results: Estimated bone ages of the plain radiography and "hand and wrist US
charts " interpreted by using Greulich-Pyle atlas showed statistically significant
correlation by using Pearson test.
Conclusion: US of the hand and wrist is highly correlated to the bone age esti
mated by Greul ich-Pyle atlas . And US version of Greulich-Pyle atlas is a valid
alternative to plain radiography for the assessment of skeletal age from birth to
age six and free of radiat ion .

C-0728
Ewings sarcoma located in the pelvis: Unforgettable signs
A.~, A. Valladares Otero, M. Fernandez de Bobadilla; Sevifle/ES

Purpose: To evaluate imaging and histopathologic findings and clinical course of
22 patients with Ewings sarcoma of the pelvis .
Material and Methods: We evaluated conventional radiographs. CT scans, MRI
and radionucl ide bone scint igraphy of 22 patients. f 7 males and 5 females ,aged
from 6 to 46 (mean age 15) with Ewings sarcoma of the pelvis.
Results: 17 lesions were located in the iliac wing , 2 in the pubis, 2 in the ischion ,
4 being multicentric. 18 cases presented with a soft tissue mass of great size
except for 3 cases, with calcium In 7. Periostial reaction was present in 10 cases.
A mixed sclerotic-lytic pattern was the most common presentation. 4 patients
developed metastasis.
Conclusion: Ewings sarcoma is the most common malignant pelvic tumour in
childhood. Lesions may be lytic , sclerotic or mixed. Diagnosis can be established
on plain radiography. CT and MR are useful in further delineating the extent of the
diseas e. Scintigraphy and gadolinium-enhanced MRI are best for following re
sponse to therapy. Ewing 's sarcoma must be distinguished from other round cell
tumours including lymphoma , neuroblastoma, and primitive neuroectodermal tu
mor of bone as well as from osteosarcoma.

C-0729
Role of CT measurement of femoral anteversion angle as a predictor of
slipped upper femoral epiphysis (SUFE)
R.K.P.~, G.J.C. Myers ; Birmingham/UK

Purpose: This study was carr ied out to assess whether the degree of femoral
neck ante-version predicts risk of slipped upper femoral epiphys is.
Materials and Methods: Relative femoral retroversion has been suggested as a
risk factor for SUFE.
We carried out a retrospective review of the notes and radiographs of all patients
treated at this unit for SUFE. The femoral ante-version was measured on either
CT scan or MRI using the techn ique described by Gilberman. We identified 50
patients treated for SUFE at Birmingham Children's Hosp ital; femoral antever
sion was measured in 60 femurs of 30 patients.
Results: The results demonstrate that average antevers ion in femurs with a slip
was 6.10

, and 12.30 in those without a slip . In slipped hips 69% had anteversion
< 9 degrees, compared with 33% in non-slipped hips.
Conclusions: The result s suggest that increased relative femoral retroversion is
a risk factor for contra -lateral slip but that it cannot be used in isolat ion as a guide
prophylactic fixation of the "unaffected" side .

C-0730
Disability and MR imaging findings on lumbar spine studies
E. Arana, L. Marti-Bonmati, E. Molla , S. Costa , M. Vega; Valencia/ES

Purpose: To correlate the MR imaging findings of the lumbar spine with an out
come measures questionnaire.
Material and Methods: We studied 278 consecutive patients (aged 44 ± 13.8
years, 132 men and 146 women) submitted with low back pain. Of them, 109
were stud ied in the National Health Service (NHS) and 169 in private practice.
Patients with previous surgery, neoplasm or a traumatic episode were excluded .
Every patient completed the same day a disab ility questionnaire with six core
items following a panel of experts published (Spine 1998;23:2003-2013 ). These
items gave an index of discapacity from zero to 21 points. MR protocol (1.5 T)
included sagittal Tl Wand T2W, axial PD, and MR myelography images . MR im
aging findings were recorded regarding the two most diseased levels and other
pathologi c findings offering an MR index of affectation, from zero to 23 points.
Results: The MR index only correlated with how bothersome the back pain was
in the last week. (Kruskal-Wallis, p = 0.04) . No other assoc iations were found
with the six clinical variables . Patients from the NHS showed greater disability
than private ones (14.3±3.7 vs. 13.3±3.2, t-Student, p = 0.01 ) and a higher MR
imaging index (average range : 148.69 vs. 127.98, U Mann-Whitney, p = 0.03).
The disability index was not statist ically associated with any particular disc level.
Conclusion: MR imaging correlates poorly with physical disability as perceived
by patients . Differences are found between private and public patients, the latter
having higher phys ically and MR imaging affectation.
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C-0731
Injuries of the cervical spine: A practical guide for the evaluation and
characterization of the injuries
N. Vougiouklis, E. Gimnopoulou, E. Vafiadou, D. Naka, D. Marinopoulos,
C. Tsonidis; Thessaloniki/GR

Purpose: (1) To review the anatomy of the cervical spine (CS). (2) To demon
strate the mechanism of the injuries. (3) To display the radiological findings (4) To
discuss the strategies of the diagnostic approach.
Materials and Methods: The cases presented are from the files of 20 patients
with signifficant CS trauma admitted in 2 general hospitals. All patients were ex
amined with conventional radiography (CR) and CT, 4 also had MRI.
Results: The presentation comprises representative cases of fractures and dis
location of the CS including the cervicocranium. Drawings of the anatomy of the
CS are demonstrated.The disruption of the anatomical parties in relation to the
different applied forces are shown and explained in conjunction with comments
about the methodology for the analysis of the images. Comments about the ad
vantages and disadvantages of the different modalities are made and their role in
the diagnostic process is reported. Standard protocols for evaluation with CT and
MR are presented.
Conclusion: Knowledge of the mechanism for the cervical injuries is essential
for their recognition in CR. Because of the complex anatomy of the area CR is not
sensitive and the use of the appropriate modality and technique (spiral CT with
reformating) is needed for the depiction of subtle but crucial for the assessment
of the stability of the spine anatomic elements. MR is the only modality to demos
trate the disruption of the ligaments and to reveal the hyperextension dislocation.

C-0732
Clinical pattern and imaging findings in brucellosis
M.A. Pourbagher', L. Savas', A. Pourbaqher', R. Totonchi", E.A. Niron';
'AdanaITR. 2lzmir/TR. 3AnkaraITR

Purpose: To study the clinical features and imaging findings of brucellosis in
Turkey.
Materials and Methods: During a three years period 147 patients (109 female
and 38 male) ranging in age from 6 to 74 years (mean age 46 years) diagnosed
to have brucellosis on serological and clinical basis were entered into the study.
Ultrasound examinations were performed in all patients and magnetic resonance
imaging (MRI) examinations were performed in 51 patients with osteoarthicular
manifestations.
Results: The source of infection was unpasteurized milk products in 92% of cases.
Ten percent had direct contact with animals. The disease was acute in 75 (51%),
subacute in 33 (22%) and chronic in 39 (27%) patients. The main presenting
symptoms were fever, sweating, fatigue, low-back pain, joint pain and weight loss.
Ultrasonographic examination depicted hepatomegaly (n=9), splenomegaly
(n=14), periportal enlarged lymph nodes (n=12) and multiple 2 to 5 mm hypoe
chogenic lesions in the spleen (n=2). Clinically 96 (65%) patients had osteoarthic
ular symptoms. At MRI 9 patients had spondylodiscitis (locations were lumbar
[n=4] and dorsal [n=5]), 17 patients had sacroiliitis and 7 had bursitis. Chest com
puted tomography depicted pleural effusion in 7 patients, pleural thickening in 3
patients, pulmonary consolidation and nodules in 2 patients.
Conclusion: Brucellosis is still an endemic disease in Turkey and should be con
sidered particularly in patients presenting with prolonged fever, back pain, oste
oarthicular manifestations, hepatosplenomegaly and periportal enlarged lymph
nodes.

C-0733
MR-osteodensitometry of the heel bones by means of MRI- an alternative to
aCT?
J. Machann, G. Steidle, C.D. Claussen, F. Schick; TDbingen/DE

Purpose: Application of different MRI-methods for determination of trabecular
density and distribution in spongy bone and correlation with aCT. Gradient echo
(GE) imaging enables assessment of trabecular distribution by determination of
the microscopic magnetic field distribution. Fast spin echo (FSE) imaging allows
an estimation of trabecular density by determination of percentage signal intensi
ty in spongy bone in comparison to pure fat.
Material and Methods: Thirty patients underwent MR and aCT examinations of
the heel bones. Measurement parameters: TSE: TE=12 rns, TR=650 ms, in-plane
resolution 0.6 mm, 3 echoes per excitation. 3D-GE: TE1=9.3 ms, TE2=27.9 ms,
TR=100 ms, flip angle 45°, isotropic pixel size 0.6 mm. Postprocessing: circular
ROI's in dorsal [d] and ventral [v] part of each heel bone. TSE: signal intensity
(Sl) in relation to pure fat, GE: signal ratio a = SI(TE2)/SI(TE1).

Results: The best correlation was between FSE imaging and aCT (r = -0.91 in
[d], r = -0.86 in [v]). Correlation coefficients between GE imaging and aCT were
slightly lower in [d] (r = -0.86) and clearly lower in [v] (r = -0.68). Comparison of
FSE and GE images resulted in correlation coefficients r = 0.72 [d] and only 0.62
in [v].
Conclusions: The results demonstrate that FSE imaging might offer a promising
alternative to aCT-osteodensitometry without radiation exposure to the patients.
The technique is principally applicable in all skeletal sites. Combination of FSE
and GE imaging could be a suitable diagnostic instrument for non-invasive deter
mination of pathologic osteoporotic changes and fracture risk by MRI.

C-0734
CT investigation of 2000 year old skeletal remains from Angkor Vat
R.K. Chhem, S.K. Venkatesh, S.C. Wang, K.M. Wong, E.P.Y. Siew, K. Latinis;
Singapore/SG

Purpose: To evaluate the role of CT in the investigation of ancient skeletal re
mains
Materials and Methods: Two 2000-year old skeletons, one adult and one child
were recovered from an archaeological site in Angkor region. Both skeletons were
partially cleaned from their soil matrix and cut in blocks to facilitate the shipping.
Each block was scanned with a multidetector spiral CT before and after cleaning.
The axial images and multiplanar reconstructions were evaluated for 1) skeletal
abnormality, 2) differentiation of bone from soil matrix and 3) nature and position
of burial goods.
Results: The bone was easily differentiated from soil matrix in both pre and post
cleaning CT scans. In the joints, the subchondral bone was not clearly separable
from the soil matrix in both pre and post cleaning. There was fragmentation of the
bones after the cleaning process. CT showed a bowinq deformity of the right
distal femur, scoliosis of the spine and several types of burial goods in the soil
matrix.
Conclusion: Pre-cleaning CT study of the ancient skeletons allows differentia
tion of bone from soil matrix and evaluation of bone lesions. It also allows preser
vation of data on part of the skeleton, which may be lost after complete removal
of soil or harvesting for other investigations such as DNA extraction or micro
scopic study. Pre-cleaning CT helps in locating precisely burial goods with re
spect to the skeleton. The precleaning images may also help in bUilding up of an
image database for a virtual osteoarchealogical study,

C-0735
Virtual 3D planning of corrective osteotomy and computer aided
manUfacturing of positioning devices
M. Rieger', M. Gabl', H. Spiegf2, M.C. Freund', R.J. Bale', B. Czerrnak",
w.R. Jaschke'; 'Innsbruck/AT, 2Mils/AT,3Z0rich/CH

Purpose: To evaluate feasibility of preoperative, virtual planning of corrective
osteotomy and computer-aided manufacturing of positioning devices following
malunited forearm-fracture.
Methods: Since 06/2001 a corrective osteotomy of the forearm due to posttrau
matic malunion was performed in 12 patients. All patients showed severe abnor
mality of radial inclination, dorsal tilt and rotation. Assessment of malrotation was
emphasized as it causes the most relevant clinical finding of limited forearm
rotation. Using a CT data-set segmentation and 3D-surface reconstruction of the
bones of the distal forearm was performed using Mimics software. The resulting
polygon mash was imported into FreeForm™ modelinq-systern. FreeForm allows
natural, haptic interaction with the 3D-model. This ability to touch the model pro
vides exact virtual planning. Within FreeForm, the model was repositioned in 30
space. Virtual osteotomy was performed and the distal articular fragment was
aligned according to the contralateral joint situation considering reconstruction of
the distal radio-ulnar joint as essential. The resulting gap at the osteotomy site
was computed to form a real template of biomaterial which was implanted during
surgery to define the right correction. Follow-up included clinical assessment of
range of motion and CT-scan.
Results: All patients showed substantial clinical improvement. The median im
provement of rotation was 80° and 85° for pronation/supination. Compared to the
preoperative state this means a median improvement of 55%. Sagittal and frontal
wrist motion improved 25%/5%. Radial inclination and dorsal tilt were reconstructed
to norm of range.

Conclusion: Preoperative virtual planing of multiplanar corrective osteotomy
proved beneficial in both planning and performing the surgery.
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C-0736
MRI evaluation of bone marrow reconversion in obese women
K. Bahar, N.~, Y. Sermez; DenizlilTR

Purpose: To study the hematopoetic bone marrow reconversion (HBMR) of the
distal femoral metaphysis at the knee by MR imaging in obese women.
Materials and Methods: 53 obese women aged (41,88 ± 10,19 years) and 100
non obese women aged (41,66 ± 11,31 years) , who refered to MRI unit for rou 
tine knee imaging for internal derangements, were studied. Height, weight, body
mass index (BMI), hemoglobin (Hb) level were taken . Sagittal Tl W SE (TR : 400
480/TE: 20-25), GET2 W (TR: 12001TE: 28/ FA: 300) sequences were obtaind.
Thickness of subcutaneous (S), preperitoneal(P) , and visceral (V) fat were meas
ured ult rasonographically. Five patterns of hematopoetic bone marrow changes
were identified. No evidence of osteonecrosis or disease involving bone marrow,
no history of steroid treatment, and no other risk factors of osteonecrosis.
Results: (HBMR) was found in 35 .8% (19 Of 53) and anemia in 17% (9 Of 53)
obese women. Only 16% had (HBMR) and 19% had anemia in the non obese
group. There were a significant difference in the presence of (HBMR) between
obese and non obese population (P= 0.005) . Moreover (HBMR) was significantly
higher in anemic population (P= 0.02). However, log istic regression analysis
showed that (HBMR) was related more significantly with obesity (r=3.2, P=0.005)
than with anemia (r=3 .0, P= 0.02) . Also (HBMR) correlated sign ificantly with (P)
abdominal fat layer (r= 0.265, P < 0.001).
Conclusion: Marrow reconversion at the knee is most prevalent in obese wom
en. In these , patients marrow reconversion can be a normal finding on MR im
aging.

C-0737
Radiographic Imaging of bone transportation by distraction osteogenesis
G. Papanikolaou , H. Hatzokos, C. Petridis, L. Karamoutas, F.Terzidou,
V. Kalpakidis, I. Purnaras; ThessalonikilGR

Purpose: To demonstrate the radiographic imaging dur ing the evolution of bone
transportation and the imaging of their complications.
Materials and Methods: We retrospectively collected data from October 1993 to
August 2002 regarding 22 patients (16 male and 6 female) of median age 39
years (range 16-66) who underwent bone transportation by distraction osteogen
esis. Plain radiographs were the main imag ing modality of surveillance.
Results: Mean bone defect obtained was 11.8 ern (range 5.5 - 22) and total treat
ment time was 16months (range 8 - 43). Complications included pin track infec
tion (n=9) , delayed union (n=5), stiffness of adjacent joints (n=4), loss of the
direction of navigation (n=4) , pin loosening (n=2), fractures (n=3) and angulation
(n=2) . No complications related to the procedure observed in 4 patients.
Conclusion: Plain radiographic imaging contributed significantly to the follow-up
while the decision to remove the external fixator relied on radiographic criteria of
bone remodeling.

C-0738
High resolution ultrasonography of the hand and wrist: Radio-pathologic
correlation
R. Landeras Alvaro, C. Gonzalez Vela , M. Fernandez Echevarria, E. Marco de
Lucas, P. Sad aba , P. Lastra, M. Ruiz Delgado, P. Ruiz Hernandez,
F.J. Gonzalez Sanchez; Santander/ES

Purpose: To demonstrate that high resolu tion Ultrasonography is a very useful
and profitable modality in the evaluation of the pathology of the wrist and hand .
Material and Methods: We reviewed 58 patients with 62 lesions showed with
high resolution ultrasound equipment (11 MHz). We focus on the grey scale and
power Doppler signs and their pathologic correlation (all lesions were biopsied or
removed surgi cally).
Results: We demonstrated 3 giant cell tumors (and 1 nodular tenosynovitis) , 3
tendinous sheath fibroma, 1 neurofibroma, 1 osteochondroma, 3 lipoma, 6 for
eign bodies, 15 synovial cysts, 5 De Quervain's tenosynovitis , 7 infectious teno 
synovitis, 2 cubital nerve entrapments in Guyon's tunnel and numerous carpal
tunnel syndromes (includinq 3 cases with doubled nerves).
Discussion: High resolution ultrasonography allows a very good evaluation of
the deflerent pathologies of the soft tissue, tendons, muscles, joints and nerves.
It is non invasive, dynamic, fast, economic and widely available technique. Power
Doppler is very useful detecting the inflammatory activity in these different
processes and helps to make their differential diagnosis.
Conclusions: Ultrasonography is a very useful techn ique in wrist and hand pa
thology with a very good pathologic correlation .

C-0739
Retrospective evaluation of 50 cases of apex syndrome: MRI diagnostic
value
G.~, A. Catalucci, R. Manella, V. Calv isi , A. Barile, C. Masciocchi;
L'Aquila/IT

Purpose: To retrospectively evaluate with MRI 50 patients affected by anterior
knee pain without clin ical symptoms of meniscal or ligamentous injuries.
Materials and Methods: 50 patients clinically complaining of anterior knee pain
entered this study. MR examination was performed using 0,2 T dedicated and
1,5T whole body MR units . In 5 cases a dedicated MR unit was used to have
kinematics evaluation of the knee at three different degrees of flexion. In 15 cases
i.v. injection of contrast media was performed. All the patients underwent arthros
copy.
Results: In all cases MRI revealed a region of altered signal intensity in the
superior aspect of the Hoffa's body. Arthoscopy revealed the presence of synovi
al thickening in 30 cases and enlargement of the patello-femoral synovial recess
in 20 cases. In 15 cases of synovial thicken ing enhanced MRI showed contrast
enhancement in 9 cases meaning acute inflammation and in 6 cases no enhance 
ment was found due to the presence of synovial fibrous tissue. In 12 cases of
histologically proved pigmented villonodular synovitis SE T2W sequences showed
a region of inhomogeneous high signal intensity because of the presence of spots
of low signal intensity. In all the 5 patients showing synovial thickening of the
Hoffa 's body apex kinematics MR revealed impingement with the femoro-patellar
join t.
Conclusion: Our expe rience demonstrates that MRI, eventually completed by
kinematic study and/or infusion of contrast media, may be considered the meth
od of choice in the evaluation of synovial impingement of the knee.

C-0740
Rapid whole-body MRI and bone scintigraphy in patients with malignant
tumors
A.S. Fazekas, A. Kurtaran, C. Toma , M. Dominkus,T. Helbich , H. Imhof,
M. Breitenseher; Vienna/AT

Purpose: To evaluate the diagnostic value of Whole-body MRI in comparison to
bone scintigraphy in the detection of bone lesions in patients with malignant tu
mors.
Materials and Methods: Rapid WB-MRI was performed in 21 patients with histo
logically known malignant tumors and clinical suspicion of bon e lesions. The au
tomatically moving table (MobiTrak, Philips) was used for rapid and continous
T1-SE and STIR sequ ences, covering nearly the whole skeleton. We compared
WB-MRI and bone scintigraphy findings.
ReSUlts: A total number of 48 patients had bone marrow involvement on WB
MRI , 46 on bone scintigraphy. Nine malignant lesions demonstrated by bone scin
tigraphy, showed a clear degenerative pattern with WB-MRI, all of them were
located in the spine. In addition to WB-MRI , bone scintigraphy could detect 5
lesions in the ribs. In addition to bone scintigraphy, WB-MRI could detect 12 le
sions in different locations.These differences were mainly obtained in the evalu
ation of renal cell carcinomas (n=5).ln four cases of renal cell carcinomas WB-MRI
obtained a significant higher number of bone lesions, compared to bone scintig
raphy.
Conclusions: WB-MRI is an effective method for evaluating the entire skeleton
in patients with suspected bone metastatic disease. Bone scintigraphy shows
generally a higher sensitivity in lesions of the ribs, a similar senistivity in other
locations and a lower specificity in lesions of the spine . WB-MRI is of significant
higher sensilivity in the detection of metastases from renal cell carcinomas.These
results suggest that WB-MRI should be an useful alternative in the exact evalua
tion of renal cell carcinoma metastases.

C-0741
An objective spinal imaging assessment (05MIA) of the integrity of lumbar
spine stabilisation grafts
A. Breen', J . Muggleton2 , F. Mellor', A. Morris3, S. Eisensteirr', L. Thomas';
'BournemouthlUK, 2Southampton/UK, 3Salisbury/UK, 'Oswestry/Ur;

Purpose: The outcome of lumbar spinal fusion is commonly assessed using plain
radiographs. However the accuracy of pla in film assessment is only 68% and it is
poss ible that a pseudoarthrosis may exist without obvious radiographic abnor
mal ity. Currently the only true method of detecting pseudoarthrosis is further in
vestigative surgery. OSMIA is an imaging tool that uses low dose fluoroscopy to
measure the fine movements between lumbar vertebrae in passive motion: (side
bending, flexion and extension). Digitisation of the images and automated analy-

BD



sis then indicates whether pseudoarthrosis is present, thus avoiding the need for
further surgery.
Materials and Methods: Patients lie on a passive motion table that fits existing
X-ray tables. The table has a range of +40/-40 degrees . Screening occurs with
the patient in the supine and lateral recumbent positions .Throughout the motion,
images are acquired at a rate of 25 frames/second. The images are then regis
tered using computer software and automatically tracked throughout the sequence.
Results: Results are displayed graphically as intervertebral angles showing the
range of movement between vertebrae during passive motion at the levels of
interest and across the entire range. Normal motion is typically characterised by
a sine wave pattern . A straight line demonstrates no movement and indicates a
solid fusion. Significant deviation from this in fusion patients demonstrates a pseu
darthrosis.
Conclusion: An advanced prototype version of this device is now approaching
readiness for service as a routine procedure for use by radiographers. Its limita 
tions are currently determined by the quality of the intensifier images.

C-0742
Musculoskeletal infections of the extremities: Ultrasound features
Z.~, B. Prgova, N. Kirijas, V. Tolevska, D. Gjurchinov; SkopjelMK

Purpose: To show the value of US in diagnosis of musculoskeletal infections at
their earliest stages , when conventional radiographs are usually normal or show
only a nonspecific soft tissue swelling .
Methods and Materials: We have made a prospect ive study of a series of 48
patients with musculoskeletal infections in the period of time between April 2000
- November 2001 , which were treated at the Clinic for Orthopedic surgery and
investigated at the Institute of Radiology in Skopje. All patients underwent radio
graphic and US evaluation . Surgery was performed with histological and micro
biolog ical investigations.
Results: The histological and radiological classification includes several types of
musculoskeletal infections: Osteomyelitis 18 (37.5%), Celulitis 7 (14.6%), Soft
tissue abscess 6 (12.5%), Pyogenic infection of the joint 4 (8.3%), Infected total
hip replacement 4 (8.3%), Tendinitis 5 (10.4%), Bursitis 4 (8.3%).45 patients
(93.8%) had US changes. 31 patients (64.6%) had a normal plain radiography,
17 patients (35.4%) had a nonspecific soft tissue swelling.
Conclusion: We identified different musculoskeletal infections of the extremities
by US at their earliest stages, when conventional radiographs are usually normal
or show only a nonspecific soft tissue swelling . Ultrasonography has been prov
en to be an accurate modality for the assessment of soft tissues of the extremi
ties.

C-0743
Sonography of hand and wrist
Z.~, I. Buday, B. Balint, A. Tarkovacs; BudapestiHU

Purpose: To evaluate the diagnostic capatibility of ultrasound examination of the
hand and wrist.
Materials and Methods: During last two years we have examined 128 patients
suffering from swelling and pain in the hand and wrist. High resolution ultrasonog
raphy with 10-12 MHz linear transducer can distinguish cyst ic from solid soft
tissue masses, can evaluate the shape, size, margin and extent of lesions. Color
and Power Doppler examinations are useful for detect ing hyperemic changes
and tumor vascularity.We have performed dynamic study, control and follow-up.
ReSUlts: 12 of the 128 patients had effusions, 18 had synovitis, 22 had tenosyn
ovitis , 8 had rheumatod nodules , 13 had erosions , 14 had ganglion cysts , 8 had
malformations, 8 had foreign body, 6 had avulsion fractures , 4 had greenstick
fractures , 4 had scaphoid fractures , 2 had metacarpal fractures, 5 had tendon
ruptures , 4 had muscle ruptures, 8 had hematomas, 3 had crystal depositions, 9
had carpal tunnel syndromes and 2 had Malucci-syndromes.
Conclusion: The high resolution ultrasound examination is an ideal method in
diagnos ing pathologic conditions of the hand and wrist. US is a valuable modal ity
in inflammatory and traumatological cases . Advantages of US include its low
cost , lack of ioniZing radiation and speed .

C-0744
POEMS syndrome: Imaging of skeletal manifestations. A study of14 cases
J.L.~,C. Reynier ; Clermont FerrandlFR

Purpose: To describe the imaging features 01POEMS,
Materials and Methods: This retrospective study included 14 patients (9 men, 5
women) with POEMS. Plain radiographs (14 patients), CT (7 patients), MR (2
patients) were performed.

Results: Topographic localizations of POEMS were pelvis (11 cases) , spine (6
cases ), humerus (2 case) , rib (2 cas) , lemur (1 case) . Focal bone lesions , multi
ple (6 cases) or solitary (8 cases) , were sclerotic in 6 cases , mixed Iyfic-sclerotic
(Iyfic center and sclerotic rim) in 7 cases and a patient had an osteolytic lesion
with sclerotic margins associated with many osteosclerotic lesions . Profilerative
osseous changes were seen in 4 cases (pelvis, spine , tibia). MR imaging was
performed in 2 patients : in one patient MR imaging revealed areas of low signal
intensity on Tl- and T2-weighted spin-echo in vertebral bodies , the other showed'
a lesion of low signal intens ity on n-weighted and high signal intensity on T2
weihted images in the ilium and adjacent soft tissue.
Conclusion: The imaging features commonly observed in POEMS syndrome
are sclerot ic and mixed lytic-sclerotic lesions, particularly in the pelvis. MRlmag
ing correlates with ostesclerotic or mixed lytic-s clerotic appearance.

C-0745
MR Imaging in sports injuries of the foot and ankle
E.M. pieguez-Costa. I. Cogollos , M. Ramos. P.Borrego; MadridlES

Purpose: Magnetic resonance imaging (MRI) is now recognized as the most
effective technique for the diagnos is of sports related musculoskeletal injuries ,
Such injuries of the foot and ankle are important because they are frequent le
sions of non professional recreat ional athletes. The purpose of this poster Is to
present the MRI features of the spectrum of sports related injur ies of the foot and
ankle and the efficacy of the MR study for the diagnosis and the initiat ion of
therapy.
Materials and Methods: 466 prospect ive MRI studies over a two year period
were analyzed .
Results: The following diagnosis were established by MRI:

Fractures (132): Occult fractures (35), Bone bruises (32), Stress fractures
(27), Osteochondral lesions (38)
Sprains (135): Lateral collateral ligament (96), Deltoid ligament (39)
Tendon injuries (162): Achilles tendon injuries (40). Posterior tibial tendon
dysfunct ion (27). Peroneal tendon injuries (50), Flexor hallucis longus and
flexor digitorum longus injur ies (30), Extensor tendon abnormalities (15)
Heel pain (37): Fat pad inflammation (12), Plantar fascitis (25)

Conclusion: MRI can disclose most if not all soft tissue and bony injuries of the
foot and ankle associated with sports.The MRI results are sufficiently definitive
for treatment.

C-0746
Ultrasonography in the evaluation of muscular trauma
S. Petcu, L. Florescu; Cluj-NapocaiRO

Purpose: To evaluate the role of Ultrasound (US) in the diagnosis of muscular
ruptures and the follow-up of the healing process and its complications,
Methods and Materials: In the past two years we examined in the Rehabilitation
Clinical Hospital 52 patients , 40 males and 12 females , mean age 23 years. US
examination was carried out by using a linear 7 ,5 MHz transducer.The patients
were examined weekly until their recovery (3-6 weeks) , 15 patients were exam
ined 6 months after the traumatic episode. In 6 patients where US examinat ion
detected no changes, but physical examination was positive, MRI was performed .
Results: The muscle contusion was confirmed in 14 patients, 12 patient s had
part ial muscle rupture and 18 patients had muscular ruptures with hematoma, no
changes were detected in 8 patients .
We found indirect signs of muscular rupture such as edema and irregular skin
margins in 7 patients , subcutaneous edema in 9 patients, muscle fascia thicken
ing in 5 patients. In 2 patients we found muscle ruptures with large hematomas,
which had US changes 3 months after injury. US examination performed 6 months
after the injury revealed no changes in 20 patients, organized hematomas in 2
patients , cystic hematomas in 3 patients , muscle architecture changes due to
fibrosis in 3 patients , myositis ossificans in 2 patients .
Conclusions: Ultrasound is a very useful method in grading of traumatic muscle
injuries. The US follow-up is performed at least six months after traumatic injury
in order to highlight possible sequelae.

C-0747
Plantar fasciitis: Calcaneal spurring and other findings in MR imaging of the
ankle
AH , Karantanas, T. Karachalios , K.N. Malizos; LarissalGR

Purpose: We sought to describe the significance of calcaneal spurring and the
associated findings on MR images of the ankle in patients with plantar fasciitis
(PF).
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Methods and Materials: At 1 T, 65 MR examinations of the ankle (40 patients
with pain suggesting PF and 25 asymptomatic age-matched controls) were per
formed using T1-w SE, T2-w fat-suppressed TSE and contrast-enhanced T1-w
fat-suppressed SE pulse sequences . Images were retrospectively reviewed by
one musculoskeletal radiologists for presence of calcaneal spur, focal thickening
of the plantar fascia, subcortical bone marrow edema, as well as other findings in
the ankle area. PF was verified with clinical follow- up and response to treatment.
Results: Ten patients did not show findings suggesting PF.Thirty patients had
focal thickening of the proximal plantar fascia compatible with PF.Twenty-five
patients with PF, had surrounding soft tissue edema. Calcaneal spur was found
in 5 controls (20 "10) and 15 patients (50 "10 of PF patients). Subcortical bone mar
row edema was present in 12 out of 15 patients with spur, in 5 out of 15 patients
without spur, and never in controls . Associated findings included Achilles tendin
itis in 4, partial tear of the Achilles tendon in 2, posterior tibialis tendinopathy in 3
and Morton's neuroma in 3.
Conclusion: On MR images of the ankle, associated findings found in cases of
PF are as common as calcaneal spurs. The underlying disorders could interfere
with pathogenesis of PF because of altered orthotics. Calcaneal spurring was
more common in patients than controls.

C-0748
Intraarticular ganglia of the knee: Prevalence. presentation, and MR imaging
AH. Karantanas' , A. Georqoulis ", A.S. Skopelitou', K.N. Malizos' ; 'Larissa/GR,
2/oannina/GR

Purpose: To present a review of intraarticular ganglia of the knee.
Methods and Materials: Cases of intraarticular ganglia of the knee were isolat
ed from a group of 1405 consecutive patients referred for MR imaging examina
tions of the knee. Diagnoses were confirmed by means of a histological study
after arthroscopic or surgical excision.
Results: Fourteen patients (10 men and four women) had intraarticular ganglia
of the knee. Three ganglia were found in Hoffa's fat pad, 5 were associated with
the anterior cruciate ligament , 5 were associated with the posterior cruciate liga
ment, and one was associated with the ligament of Humphrey. Pain was the most
common complaint. Symptoms grew worse with activity in 9 patients. There was
associated limited knee extension in 4 cases and limited knee flexion in 3 cases.
One of the three patients with ganglia in Hoffa's fat pad had a palpable mass on
physical examination. The cysts were fluid-filled, with low Tl-w and high T2-w
signal intensity .Ten cases demonstrated peripheral thin rim enhancement on fat
suppressed contrast-enhanced Tl-w SE images. Gradient echo sequences were
useful in excluding areas of hemosiderin.
Conclusion: Intraarticular ganglia of the knee have been found to occur com
monly, with a prevalence of 1.0"10 in the present series. The clinical presentation
of intra-articular ganglion cyst is varied according to its intra-articular location .
Radiologists should be aware of this entity and its differential diagnoses. The
contrast-enhanced sequences allow intraarticular ganglia to be distinguished from
PVNS, synovial hemangioma and synovial sarcoma .

C-0749
Comparison of peripheral and axial bone mineraI density by quantitative
computed tomography and dual-energy X-ray apsorptiometry in patients
with endocrinopathy
I.S. Vlasova; Moscow/RU

Purpose: To determine aCT and DEXA bone mineral density (BMD) measure
ment data correlation in patients with endocrinopathy.
Materials and Methods: 100 patients (25 - with chronic adrenal deficiency (CAD),
37 - with hyperthyroidism (HT) and 37 - with hyperprolactinemic hypogonad ism
(HH)) were assessed by both techniques. Vertebral BMD study was performed,
using an Xvision, Toshiba, for aCT and forearm BMD - a DTX-200 densitometer,
forDEXA.
Results: The highest significant positive correlation in endocrinopathic patients
was observed between vertebral trabecular and ultra distal forearm (UDF) BMD.
But the degree of correlation varied. It was weak in HT and HH patients (r=0.427
and r=0.438 , respectively; p < 0.01 and p < 0.05) and moderate in patients with
CAD (r=0.542, p < 0.01) . Statistically significant relation (p < 0.05) between ver
tebral trabecular and distal forearm (DF) BMD, as compared to UDF BMD, was
weaker : r=0.388 and r=0.461 in HT and CAD patients .There was no occurence
of signif icant correlation between vertebral and DF BMD in HH patients. Besides,
while high significant BMD values correlation coefficients of various forearm sites
(r=0.828 and r=0.903, p < 0.001) were found in CAD and HT patients, they were
more moderate between UDF and DF BMD values (r=0.524, p < 0.001) in pa
tients with HH.

Conclusion: Our findings show that it is not possible to assess the status of
other skeletal sites by measuring one site. Depending on the disease causing
trabecular and/or cortical bone calcium loss, it is required to measure BMD val
ues of the sites exposed to highest demineralization utilizing adequate skeletal
evaluation techniques.

C-0750
The use of CT spatial reconstructions in imaging the backbone after
surgical treatment of spondylolisthesis with postero-Iateral spondyfodesls
with bone grafts
W.~, P.Majcher, M. Fatyga, J. Zlomaniec; Lublin/PL

Purpose: The assessment of the value of spatial CT reconstructions (3D CT) in
imaging the spine after surgical treatment of spondylolisthesis with postero-Iater
al spondylodesis with bone grafts .
Material and Method: The material comprises 8 patients surgically treated for I
degree spondylolisthesis without neurological symptoms by means of postero
lateral spondylodesis with bone grafts connecting transverse processes of L5
vertebra with sacral bone. All patients reported overstrain backaches and had CT
of the lower lumbar spine 6 months-2 years post surgery.
Results: The position of upper poles of bone grafts on both sides was normal in
7 patients. In 1 patient the upper end of one graft was situated abnormally on an
extended Sl transverse process instead of on L5. Axial sections showed normal
symphysis of the transplant with anatomical elements of L5 vertebra and sacral
bone. Spatial reconstructions, however, revealed the presence of osteophilary
stratifications surrounded by adhesions in all the cases.3D reconstructions showed
normal width of vertebral canal and intervertebral foramens and lack of slip pro
gresslon. In all cases the presence of spondylolysis fissure was found.
Conclusions: CT with the use of a spatial option is of high value in the assess 
ment of efficacy of surgical treatment of I degree spondylolisthesis by means of
postero-Iateral spondylodesis with bone grafts , especially in showing the posi
tion of bone grafts and complete evaluation of the vertebral canal and interverte
bral foramina.

C-0751
Unnecessary radiographs In trauma patients
K.~, P. Papadopoulou , M. Karava, R. Goulimari, C. Chatzipourgani ,
D. Nikou, A. Kopanoudis ; Kava/a/GR

In Greece there are no guidelines concerning radiological examination of trauma
patients.Therefore emergency department clinicians often request radiographs
for legal rather than medical reasons .
The purpose of the study is to evaluate every day practice and to discuss wheth
er there could be a decrease in the number of X-rays performed or not.
870 "multiple trauma" patients who were examined in the radiology department
from March to August 2002 were reviewed retrospectively. We concentrated on
plain radiographs and not in more advanced imaging modalities. There was an
average of 9 radiographs per patient .
In 346 patients (40%) results were normal. In the remaining 524 patients only
170 (32 ,4"10) had multiple findings while the rest 354 (40,6%) had one or two
fractures .
Result analysis concludes that oftenly trauma patients undergo unnecessary
X-rays. This fact contradicts radioprote ction rules and raises health care costs.
Radiologists who are holding responsibility for radioprotection should take steps
to decrease this number of unnecessary radiographs .

C-0752
MRI spectrum of extraspinal neuropathic leg pain
R. Dominguez Oronoz, E. Castelli! Fierro, X. Merino Casabiel, A. Alonso
Lopez, C. Torrens Odin; Barcelona/ES

Purpose: To describe the etiologic spectrum of extraspinal causes of neuropath
ic leg pain (sciatica) and provide a practical system of classification.
Material and Methods: We reviewed MR images of the pelvis , sacral plexus,
and sciatic trunk of all patients referred for clinical symptoms of sciatica over the
last 10 years and whose lumbosacral MR studies were negative or inconclusive,
in order to identify the causes of their pain.All patients had previous lumbosacral
MR or EMG studies.
Results: The following causes were found:
Intrinsic:

Inflammatory (postirradiation neuritis, toxicity due to chemotherapy)
Traumatic
Tumoral (neurinomas, neurof ibroma , PNET)



- Neuropathic hypertrophy and neuromas in amputations
- Sciatic idiopathic hypertrophy or inflammatory pseudotumor

Extrinsic:
Gynecological (uterus retroversion, endometriosis)
Varicose pelv ic venous plexi
Pyram idal syndrome
Osseous (metastasis, primary tumors, fractures and posttraumatic ossifica
tions, trans ient migratory bone edema)
Infectious-inflammatory (pyogen ic sacroiliitis, tuberculous ischiatic bursitis,
intrapelvic and gluteal abscesses)

Conclusion: Sciatica is a frequent clinical entity, generally caused by discal pathol
ogies or spondylarthropathy at the intraspinal level. However , there is a frequent
wide spectrum of extraforaminal processes affecting the proximal sacral plexus
and sciatic trunk that explain a neuropathic-type pain in the lower limbs and whose
MRI findings must be recognize by the radiologist.

C-0753
Vertebral pneumatocysts: Retrospective study of an unusual benign lesion
G. Gavridakis, M. Michalakou, A. Spyridaki. E. Psarak is, N. Segkos ,
K. Psillakis, M. Kokkinaki, L. Triantafyllou; Iraklion/GR

Purpose: To review the prevalence and location of vertebral pneumatocysts, in
the general population.
Materials and Methods: Intravertebral pneumatocysts are described as small ,
ovoid, cyst-like radiolucent lesions with sclerotic rim and air density. A total of 595
consecutive spine CT examinations were retrospectively evaluated for the pres
ence of pneumatocysts. The examinations were performed by axial sections of
2 mm thickness. Since intraosseous gas collections are often assoc iated with
pathological processes, patients with history of recent trauma, surgical proce
dures on the spine or malignancy were excluded from the study.
Results: In 23 patients (3.8%), 15 males and 8 females ranging from 43-74 years,
35 pneumatocysts were detected. In cervical spine, in a total of 128 examina
tions 20 lesions were recognized , none in 18 examinations of thoracic spine, and
14 lesions out of 449 examinations of lumbar spine. as well as 1 in sacral spine.
with the most frequently involved vertebrae being C5 and L5.
As for the location, 62% of pneumatocysts were detected on the vertebral body,
most commonly on the posterior vertebral surface , equally subperiosteal and
intraosseous.The size varied from 1-8 mm and the dens ity was that of air (mean
value -462 ,5).
Conclusion: Vertebral pneumatocyst is an uncommon benign lesion , which Is
more and more recogn ized as a separa te entity. Although its actual pathogenesis
is not well understood, its value in the differential diagnosis from other gas accu
mulative processes is immense.

C-0754
Subacromial Impingement syndrome: Comparison of MRI and X-ray in the
pre-operative evaluation of the acromion
M.E. Mayerhoefer. A. Roposch , C. Wurn ig, M. Breiten seher ; Vienna/AT

Purpose: It was the goal of this study to determine the value of MRI for visualiz
ing pathological change s of the acrom ion leading to subacromial impingement
syndrome. MRI and X-ray findings were compared to intra-operative findings.
Methods and Materials: 72 patients with isolated subacrom ial impingement syn
drome were included in the study. The average age of the patients was 52.7
years (range : 24-79 years) . All patients had undergone conservative treatment
for at least 6 months. without success. X-ray images were acquired in the three
standard planes (outlet-view, a.p., axial). Paracoronal and parasagittal Tl- and
T2-weighted MR-images were obta ined using a standard protocol. The consen
sus review of the MR-images focused on the type of the acromion (Bigliani I-III) ,
subacromial osteophytes and the rotator cuff.
Results: On MRI , 68 acromions were class ified as type I or II, and 4 acrom ions
as type III. X-ray showed 64 type 1/11 and 8 type III acrom ions.Two of the four type
III acromions found on X-ray, but not on MRI, were class ified as type 1/1 intra
operatively. MRI depicted subac romial osteophytes in 16 patients , all of them
were confirmed through arthroscopy. X-ray failed to visualize 2 of these osteo
phytes .
Conclusion: MRI has a higher specifity but a lower sens itivity than X-ray in iden
tifying type 1/1 acromions. MRI is superior to X-ray in visualizing Ihe number of
subacromial osteophytes, their size and position relative to the rotator cuff. There 
fore, MRI is recommended for pre-operative diagnosis of the subacromial im
plngement syndrome and individual planning of an acromiotomy.

C-0755
MRI characteristics of typical golf-related injuries
J. B.lli!Q!Qh', T. Fischer', B. Harnrn', J. Maeurer- : ' Berlin/DE, "Mun ich/DE

Purpose: Golf is a sport which became widely popular in recent years .Thus , the
frequency of typical golf-related disorders is increasing. The aim of this work is to
present some specific MRI teatures of golf injur ies .
Methods and Materials: After short review of the current literature we present
and discuss 10 typical cases of golf-related injuries, the performed images are
demonstrated .All pat ients were referred to MRI with musculo-skeletal disorders.
Results: In agreement with the literature most injuries involved the upper ex
tremity : tendovaginitis of hand extensor muscles typi cally shows up in the (meta 
) carpal region as a sign of over-use. In this conte xt, humeral epicondylitis is a
further well-known disorder. Additionally, 2 female patients presented with fa
tigue fractures of the ulna. A fracture of the proximal phalanx of the left thumb
occurred during the golf swing. 2 patients showed incomplete and even complete
ruptures of the rotator cuff - in elderly golfers mostly based on pre-existing de
generative changes. In a male patient a lower back distorsion caused a lumbar
disk hern iation . Another typical injury was an acute tear of the med ial meniscus.
caused by internal rotation of the knee during the golf swing. One patient showed
chron ical supra -patellar bursitis after year-long golf playing.
Conclusion: The increas ing frequency of musculo- skeletal disorders in golf-play
ers leads to a notable number of patient s referred to MRI. Potential specifi c inju 
ries are described in sports medicine literature· the radiologist should be aware
of the MRI morphology.

C-0756
Importance of CT in postoperative evaluation of mute posterior lumbar
interbody fusions (PLlF) in conventional radiodiagnosis
W. Wawrzynek',2, S. Kasprowska', Z, Brodzinski" A. Krol', A. Siemlanowicz!",
J. Donlec', R. Majer'; 'PiekarySlaskie/PL, 2Katowice/PL

Purpose: The goal of our scientific work was to prove the importance and prac
ticality of CT in patients operated on for any disease of the interverbal disc (disco
pathy) along with graft ing with radiodiagnosis titan ic after mute posterior lumbar
interbody fusions implant (PLlF) .
Methods and Materials: Forty (40) patients operated on in Self-Financing Pub
lic Distric Hospital of Trauma Surgery at Piekary Slaskie, have been subjected to
postoperative diagnostics to evaluate graft ing of mute PLiF implants. All exami 
nation were performed on GE Medical System CT Hi equipment with an axial
technique in thickness of 3 mm or in cases of more excess ively angled sacral
bone , using spiral technique along with the reconstruction of 3 mm osteal layers
and later analysed during the digital data processing in such a manner that the
plane under study shall run parallel to the anterior layers of the vertebral bodies.
Results: During the performed medical examination, titanic PLiF implants were
very clearly visible and could be precisely assessed as far as their position and
interconnect ions with adjoining anatomical structures, such as: vertebral bodies,
inferior/sup erior articular processes, dural sac and spinal nerve roots .
Conclusion: Examination performed by CT is an effective and precise method
for evaluat ing the spatial positioning of PLiF implants in relation to adjoining an
atomical structures of the spine, even when transpedicular metal has been im
planted .

C-0757
Manifestations of renal osteodystrophy on the plain radiograph
C. !::iiJl, S.K. Morcos; Sheffield/UK

Purpose: To highlight the important radiological manifestations of renal osteod
ystrophy on the plain radiograph.
Materials and Methods: A pictorial review.
Results: The wide range of manifestations of renal osteodystrophy on the plain
radiograph, including the chest X-ray, is presented. Emphasis is placed on the
importance of detecting bone resorption (subperiosteal. subligamentous and
subchondral) in the diagnosis of hyperparathyroidism, the predominant compli
cation in patients with chronic renal failure . The importance of the hand radio 
graph is highlighted.
Conclusions: Chron ic renal failure may lead to abnormalities of the musculoskel
etal system, referred to as renal osteodystrophy. Secondary hyperparathyroidism,
osteomalacia, osteosclerosis and soft tissue calcificat ion are the main compo 
nents of this condition. Other associated abnormalities include amyloid deposi
tion, osteonecrosis, arthropathy and a destructive spondyloarthropathy. Despite
increasing use of biochemical markers. plain radiographs are still widely used in
the invest igation of renal osteodystophy. Recogn ition of the plain radiographic
find ings in this condition is essential.



C-0762
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Purpose: The purpose of this study was to evaluate the capability of MRI to
diffe rent iate between ben ign and malignant soft tissue tumors, to perform corre
lation between MR appearance and histologic findings.
Methods and Materials: 9B patients (65 males and 33 females, 1B-65 years old)
with soft tissue tumors confirmed at biopsy or needle cylology were examined .
All patien ts underwent MRI , color Dopp ler (CD) . MR imaging sequences includ
ed spin-echo (T1- ,T2-). fat-suppressed images. T1-weighted axial images were
obta ined before and after the int ravenous injection of Gd-DTPA.
Results: Lipoma was diagnosed in 11 cases, Iiposarcoma-1 B, superficial he
mangioma-B, muscle hemangioma-3, hemangiopericytoma-2, neurofibroma-3,
schwannoma-9, periarticular cysts-14, fibroma-t t , fibrosarcoma-9, synovial sar
coma-3, neurofibrosarcoma-5. For the diagnosis of malignant disease the sens i
tivity, specificity, pos itive predictive value and negative predictive value of MRI
were 94%, 90%, 87% and 94% respectively.The CDU findings used for the diag
nos is of malignancy were the presence of three or more vascular hila and of
tortuous and irregular internal vessels inside masses.
Conclusion: The combined use of CDU and MRI can help to differentiate be
tween benign and malignant les ions . Many benign soft tissue masses can be
confidently diagnosed with MRI. In th is group included are lipomas, hemangi
omas, neural tumors, periarticular cysts. However, in all suspected cases biops y
should be advised in order to have hystological confirmation of the tumor type .

MUltl-componentT2 relaxation time analysis of the calf muscles: Effect of
exercise
N. pap anikolaou ', C.U. Herborn-, K. Uffmann2 , S.G. Huehrn ", J.F. Debatln-,
N. Gourtsoyiannis' ; ' Iraklion/GR, 2Essen/DE

Purpose: To assess the effect of exercise in the T2 relaxation time of the calf
muscles.
Methods and Materials: Multi-component T2 relaxation time analysis was per 
formed by using a novel CPMG sequence on ten healthy volunteers before and
after exercise. 32 equidistant echoes were acqu ired starting from 7 ms and a
non-neg ative least squares algorithm was applied to extract the T2 component s
of the soleus, gastrocnemius and tibial is anterior muscles. The CPMG sequence
was acquired before and after ankle flexion for two minutes with the subject placed
in supine position within the magnet.
Results: Two differentT2 components were extracted in 30/30 regions.The mean
values 01the short and long T2 components in the soleus (36+ /- 2.2 rns, 163+/
7.2 ms) and gastrocnemius muscles (3B+/- 3.3 ms, 165+/- 11.2 ms) before and
after exercise (37+/-1.2 ms, 157+/-6 .B ms and 39+/-3.2 rns, 163+/-9.3 ms, respec
tively) were not significantly different. On the contrary, the mean value of the post
exercise long T2 component of the tibial is anterior muscle was significantly high 
er (162+/ -18.2 msand 236 +/- 23.3 rns, p < 0.01) compared to the basel ine value
while the mean value of the short T2 component did not show sign if icant chang
es (37+/- 1.2 ms and 3B+/- 2.9 ms, p=0 .43) .
Conclusion: Two T2 components which can be assigned to intracellular and ex
tracellular water protons (short and long T2, respectively) can be extracted from
the calf muscles. Post exercise changes in T2 relaxation time are related to pro
longation of the long T2 component In the activated muscle.

Magnetic resonance imaging of soft tissues tumors: Correlation with
histologic findings
F. Todua, S. Kakhadze, K. Lashkhi ; Tbilisi/GE

C-0761

Results: None of the 50 healthy volunteers exhibited symptoms of tendonitis or
sonographic alterations. Clinical evaluation evidenced involvement of Ach illes
tendon in 1B (30.5%) of the 59 patients and was negative in the other 41 (69.5%).
By contrast , pathological changes at US were dete cted in 35 (59 .3%) patien ts. In
these patients the most frequent sonographic alteration was degenerative tendo
nitis (6B.6% of patients).Twenty patients (57.2%) had retrocalcaneal bursiti s, and
seven (20%) had peritendonitis. There were no cases of acute tendonitis, pre
achillean bursitis or tendon rupture.
Conclusions: Data analysis showed that the most common disorder was tendo
nitis. part icularly degenerative lesions with or without microcalcifications .The high
rate of retrocalcaneal burs itis was an unexpected finding and was more common
among asymptomatic pati ent s.The tendonitis was probably the reason for the
pain experienced by the majority of these patients. Achilles tendon insertion en
thesitis is frequent in psoriatic patients; however, absence of clinical symptoms
cannot exclude tendon abnormalities.

C-0760

C-0759

Achilles tendon insertion enthesitis in psoriasis: Sonographic findings and
clinical correlations
F. Di Gregorio, M. Costant ini , C. De Simone, C. Guerriero, P. Amerio; Rome/IT

Purpose: To seek evidence of Achilles tendon insertion enthesitis by sonogra
phy in pso riat ic pat ients and to correlate sonograph ic findings with clinical symp 
toms .
Methods: 59 patients with plaque-type psorias is with or without clinical symp 
toms of Achilles tendonitis and 50 healthy adult volunteers underwent clinical
and sonographic evaluation of Achilles tendons. The patients were considered
symptomatic when there was tendon swelling, pa in or when they exhibited func
tional impairment. Sonographic abnormalities were classified as acute tendoni
tis , degenerative tendonitis. peritendonitis, burs it is or rupture . A correlation was
sought betwe en sonographic data and the presence or absence of clinical.

Musculoskeletal

Purpose: To evaluate the pat ients with clinical symptoms of piriformis muscle
syndro me by magnetic resonance.
Material and Methods: In six eldery pat ients , 4 female and 2 male , with long
history of clinical simptoms of the piriform is muscle syndrome MRI was performed
as the last preoperative diagnostic tool. All pat ient were imaged using 2T MR
syst em . Ax ial and coronal SE, FSE and fat supressed FSE weighted images
were made through the pelvic region to show the whole piriformis muscle and
course of the sciatic nerve or its branches out of pelvis through foramen infrapir
irorme.
Results : In four cases we have found a pathological reason for piriformis muscle
syndrome. In two female patients MRI demonstrated bigastri c appearance of right
piriformis muscle with tendineous portion between the muscle heads and course
of the common peroneal nerve throug h the muscle between the tendinous por 
tion of the muscle. In one male and one female patient MRI showed hypertrophy
of piriform is muscle displacing the sc iatic nerve anteriorly. All MRllindings were
confirmed surgically.
Conclusion: MRI helps to understand the complex anat omy and demonstrates
nerves. It Is reliable for detecting cause of the nerve compression In piriformis
muscl e synd rome as well in othe r tunnel syndromes.

Correlation between static versus dynamic X-ray views of the wrist and MR
arthrography for detection of extrinsic and intrinsic carpal ligamentous
injuries
G. Etecham i, B. Duvois in, N. Favarger, N.H. Theumann; Lausanne/CH

Purpose: To correlate static versu s dynamic x-rays of the wrist with MR arth rog
raphy (MRA) lor detection of extrinsic and intrinsic carpal ligamentous injuries .
Materials and Methods: 91 consecutive patients were investigated for ca rpal
instabilities. Dynam ic and stat ic radiographs followed by direct MRA of the wrist
were perfo rmed. In 2B of 91 patien ts arthroscopy was performed and used as
gold standa rd, whereas in the 63 rema ining cases investigative findings were not
conclusive for surgical intervention and only clinical follow-up was obtained. Ret
rospective ana lysis of the x-rays and MRA without knowledge of surgical results
was performed . Alignment of the carpal rows was assessed. Tears of the extrin
sic and intrinsic ligaments were assessed with MRA.
Results: Twelve cases revealed abnormal diastasis between carpal bones with
X-rays. Eight patients presented both extrinsic and intr insic ligamentous injuries
with MRA . Intr insic ligament tears always included the scapholunate ligament.
Extrinsic ligament tears involved radioscaphocapitate , radiolunotriquetral in all
cases. Rad ial co llatera l and dorsal ulnotriquctral ligaments were also invol ved
once. In all 8 pat ients arthroscopy showed important synov it is at the site of liga
mentous tear s. In the lour rema ining cases, X-ray signs of carpal instability were
noled. MRA did not reveal extrin sic liga mentous tea rs but at least the scapholu
nate ligament was injured. Arthroscopy was perfo rmed in two patients confirming
the Intrinsic ligament tears wi thout extr ins ic ligament abnormalities. Finally, no
isolated ext rinsic ligamentous injuries was noted.
Conclusion: MRA is a reliable method to detect associated extr insic and int rin
sic carpal ligamentous injuries when suspected with X-ray views.

C-0758

Soft tissue

Magnetic resonance imaging in piriformis muscle syndrome
\.~, H.\. Pecina , M. Pecina;Zagreb/HR
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Upper extremity nerve entrapment syndromes. Evaluation with high
resolution ultrasonography
R. Landeras Alvaro, M. Fernandez Echevarria, C. De Pablos, P. Sadaba,
M. Ruiz Delgado, P. Lastra, E. Marco de Lucas, M. Aguilar, F.J. Gonzalez
Sanchez; Santander/ES

Purpose: To demonstrate that high resolution ultrasonography is a very useful
and profitable modality in the evaluation of the upper extremity nerve entrapment
syndromes.
Materials and Methods: We reviewed 123 patients with 130 lesions demonstrat
ed with high resolution ultrasound equipment (11 MHz). We describe the anatomy
and the exploratory technique of radial, cubital and median nerve ultrasonographic
study. We emphasize the utility of power Doppler signs and dynamic exploration.
We correlate the ultrasound results with clinical and electromyographic findings.
Results: We present different examples of anatomic variants, normal and patho
logic cases: 3 radial nerve lesions caused by humeral dyaphisis fractures, 6 cu
bital nerve entrapments in cubital or Guyon's tunnel and a wide variety of patients
with carpal tunnel syndrome with several degrees of severity and postsurgical
changes.
Discussion: High resolution ultrasonography shows a very good evaluation of
the fibrilar nerve structure and allows anomaly detection. It is a non invasive,
dynamic, fast, economic and widely available technique that also lets us to ex
plore wide segments of these nerves. We have found a satisfactory correlation
with the electromyographical results in almost all cases presented. So, we be
lieve ultrasonography is an excellent technique selecting the candidates and plan
ning the possible surgical solution.
Conclusions: Ultrasonography is a very useful technique to evaluate the upper
extramity nerve entrapment syndromes.

C-0764
Use of the Mulder maneuvre in the sonographic evaluation of Morton's
neuroma
L. Perini', M. Del Borrello', R. Cipriano', A. Cavallo", A. Volpe';
'Albignasego/IT, 2Monselice/lT, 'Abano Terme/IT

Introduction: Diagnostic imaging of Morton's neuroma (sonography and MRI) is
employed to confirm the clinical diagnosis and recognize multiple localizations;
in some cases such methods are not conclusive. The aim of this paper is to verify
the utility of the Mulder manoeuvre during the dynamic ultrasonographic evalua
tion of the metatarsal channel structures.
Materials and Methods: 15 patients, fully surgically controlled, suffering from
intermetatarsal neuritis were collected. All had sonography (US) performed us
ing a 10 MHz probe with plantar approach. A dynamic study of the metatarsal
channel through lateral compression of the metatarsal heads was also performed.
Results: In 14 patients US correctly identified 15 hypoechoic masses (trans
verse diameter range, 4-9 mm). 11 masses leaned ventral to plantar surface of
the metatarsal heads and could already be identified during static evaluation.
The remaining 4 were identified only via the dynamic evaluation, that clearly dem
onstrated the neuroma's plantar protrusion surrounded by fatty tissue when it
was squeezed by the lateral compression of the metatarsal heads. Finally, in one
patient, the clinical picture consisted of a ganglionic cyst; it was correctly identi
fied by US and during the dynamic evaluation there was a distinct movement of
the metatarsal channel structures close to the hypo-anechoic mass, which, un
like a neuroma, did not shift.
Conclusion: The Mulder maneuvre enhances the diagnostic value of the US.
This procedure allows visualization of smaller lesions and facilitates the differen
tial diagnosis in other pathologies. Authors suggest its use as the first instance
imaging study for the intermetatarsal neuritis.

C;'0765
High resolution ultrasound versus MRI in the evaluation of supraspinatus
tendon diseases
I. Dolgova, F.Akhmedjanov, A. Zubarev; Moscow/RV

Purpose: To assess the value of high resolution ultrasound and MRI in the diag
nostics and the choice of the treatment of supraspinatus tendon traumatic-de
generative diseases.
Methods and Materials: A total of 57 patients were examined (age range 27-56
years old). 30 patients had impingement syndrome; 5 patients had degenerative
changes of the shoulder; 22 patients presented with a post-traumatic shoulder.
Imaging of the shoulder joint was achieved with conventional US imaging with
combination of new US technologies and MRI. The MR-appearances of rotator

cuff structures were analyzed and imaging planes allowlnq the best analyses of
supraspinatus tendon diseases were determined. The results were compared
with final diagnostic arthroscopy.
Results: The diagnosis of full thickness supraspinatus tendon tear was highly
specific on both imaging techniques (100% for US and 98% for MR) and sensi
tive on US (84%) and MR (81%). The diagnosis of partial tear was more specific
on US than on MR (82% for US vs. 74% for MR) and more sensitive on US than
on MR (64% for US vs. 57% for MR). The specificity of imaging of degenerative
changes of the rotator cuff was 100% for US and 83% for MRI. The sensitivity
based on both US and MR images was 93%.
Conclusion: US versus MRI proves itself a highly specific and sensitive imaging
technique, as demonstrative as MR images and thus adequate to determine ap
propriate treatment.

C-0766
Complex ultrasound investigation in the diagnosis of recurrence of soft
tissues tumors: Correlation with surgery
T.S. Golovko, V. Medvedev, I. Dykan, A. Ryabikin, T. Tarasova; Kiev/VA

Purpose: Soft tissue tumors often have recurrence after surgical operations. We
report our experience in diagnosis of recurrence of soft tissues tumors relating to
anatomy and pathological diagnoses.
Methods and Materials: The investigations including colored Doppler Ultrasonog
raphy, routine ultrasonography and 3D-reconstruction vessels map of postopera
tive zones were accomplished in 113 patients who were treated and reviewed
every 2 months after operation and adjuvant therapy. Investigations were carried
out on the US ATL HDI 5000 linear probe 7,5-12 MHz.
Results: Recurrance was diagnosed in 36 cases: angioleiomiosarcoma (n=13),
fibrosarcoma (n=11), synoviosarcoma (n=6), rabdomyosarcoma (n=4), liposar
coma (n=2). B-mode ultrasound can document the size and extension of tumor
including lesion location (subcutaneous, intermuscular, intramuscular, intraartic
ular), surrounding anatomical structure and US imaging characteristics of soft
tissue tumors: irregular border (n=27) in most of the cases, hypoehogenic nonho
mogeneous structure (n=26). Power Doppler sonography detected adjacent ves
sels, their interrelation with the tumors (thus, extravasal compression of the vessels
was revealed in 3 and the vessels supplying a tumor in 2 cases) and neovascu
larity of tumors: appearance of small disorderly vessels and chaotic hypervascu
larisation (n=29).
Conclusion: Color Doppler ultrasonography can detect small tumor nodules with
high diagnostic accuracy, easily recognize blood flow and is very useful in the
study of vascularity and neovascularity of recurrence of soft tissues tumors. Good
knowledge of anatomy is necessary.

C-0767
Skin tumors: Ultrasonographic features
L. Cueto, J. Marques, E. Ruiz, A. Garcia, R. Escudero; Seville/ES

Purpose: To study the ultrasonographic features associated with different skin
tumors.
Material and Method: Between June 2000 and November 2001, ultrasound stud
ies using a 12 MHz transducer were performed in 84 patients with skin tumors
classified according the criterion of the AFIP (Armed Forces Institute of Patholo
gy). Each lesion was analyzed to assess the following ultrasonographic features:
shape, size, margins, neighborhood relations and ultrastructure (echogenicity,
homogenicity and ultrasound conduction).
Results: We describe the ultrasonographic features of all skin tumors: epidermal
nevi, epidermal cyst. basal cell carcinoma. spindle cells carcinoma, sebaceous
cyst, lymphangioma, hemangioma, bening fibrous hystiocitoma, dermatofibroma
protuberans, plexiform neurofibroma, lipomas, melanocityc nevus and malignant
melanoma.
Conclusions: Ultrasonographic features of differents skin tumors are described.
The use of high frecuency probes is indispensable in the study of the epidermis.
Ultrasound allows the determination of the extension of the lesion, a feature that
is especially useful in cases of malignant tumors, mainly melanomas.

C-0768
Imaging of peripheral neurogenic tumors: Radiologic-pathologic correlation
D. Chourmouzi, M. Pilavaki, A. Skordalaki, G. Boulogianni, A. Kiziridou,
A. Drevelengas; ThessalonikilGR

Numerous neurogenic tumors can affect the musculoskeletal system, including
traumatic neuroma, neurofibroma, neural fibrolipoma, neurilemoma, neurofibro
ma, and malignant peripheral nerve sheath tumors (MPNST).



Purpose: To illustrate the spectrum of MR imaging findings for each type of pe
ripheral nerve sheath tumor and to correlate them with histologic findings .
Material and Methods: We studied retrospectively the MR examinations of 11
patients (age 8-75 year) with histologically proven peripheral neurogenic tumors.
Two patients suffered from NF1. Number of tumors , location, shape, size, mar
gins, presence of capsule , MR signal intensity and type of enhancement were
evaluated.
Results: A total of 12 lesions were detected . Neurinoma was present in 3 pa
tients, neurilemoma s in 2, MPNST in 5 patients and Morton 's neuroma in 2. Ra
diologic characteristics of neurinoma , neurilemoma and MPNST include fusiform
shape, identification of entering and exiting nerve , target sign and associated
muscle atrophy. Differentiation of neurilemoma from neurofibroma and benign
from malignant PNST is problematic.
Conclusion: The diagnosis of neurogen ic tumors can be suggested from their
imaging appearance, including lesion shape and intrins ic imaging characte ris
tics.

C-0769
Prevalance of plantar fasciitis in obese population
N. Sabir, Y. Sermez, N. Karabulut, S. Fenk"i, S. Demirlenk; DenizlifTR

Purpose: To detect the prevalence of plantar fasciitis (PF) in obese SUbjects
presented with localized heel pain .
Materials and Methods: 45 obese patients (6 male and 39 female) with a mean
age of 46.3 ± 8.4 years complaining of bilateral (n = 40) and unilateral (n= 4) heel
pain were investigated .Their body mass indexes (BMI) ranged 28.6 - 70 (mean,
36.2 ± 7.5). Lateral radiographs of the feet were obtained in order to assess
calcaneal spur. MR imaging of 84 heels was performed using 0.5T and 1.5 T
superconductive systems. Sagittal T1W SE, T2W GE and STIR, and coronal T2W
SE sequences were obtained. The images were reviewed for the presence of PF.
Plantar fascia and heel pad thickness were measured on sagittal images.
Results: PF was recognized in 36 of 84 (42.3%) heels whereas calcaneal spur
was seen in 47 of 84 (56%) lateral feet radiographs . Significant correlation was
found between the presence of calcaneal spur and PF (r= O. 58, P < 0.0001) .
Plantar fascia was significantly thicker (5.5 mm ± 1.9) in patients with PF (r=
0.57, P < 0.0001 ) compared to those without PF (3.4 mm ± 1.1). Calcaneal spur
significantly correlated with BMI (r= 0.29, P < 0.05 ), body weight (r= 0.32,
P < 0.005). and plantar fascia thickness (r= 0.45, P= 0.001).
Conclusion: Calcaneal spur is prevalent in obese population which in turn in
creases the risk of plantar fasciitis. MRI is especially useful in diagnosing PF and
assess ing the associated morpholog ical changes .

C-0770
Jaccoud's arthropathy in systemic lupus erythematosus: What do we learn
from magnetic resonance imaging?
A. Scherer, B. Ostendorf, LW. Poll, U. Madder , M. Schneider; Dusseldorf/DE

Purpose: No MR imaging studies in systemic lupus erythematosus (SLE) arthr i
tis exist so far.Therefore the purpose of this study was to analyze MRI findings of
finger joints in SLE-patients with different stages of arthr itis, including severe
forms such as Jaccoud' s arthropathy (JA), trying to display different SUbtypes
and defining diagnostic criteria.
Methods: Both hands of t 4 out of 270 SLE patients with leading arthritis of finger
joints were examined by MRI for detect ing soft tissue, ligament and bony pathol 
ogy, compared to conventional radiography, clinical and laboratory data.
Results: MRI findings showed in all 14 patients periarticular soft tissue swelling ,
in 64% tendovagin itis and in 71% synovial proliferation of the finger joints. In 64%
bony lesions were detected, which were missed in 30% by conventional radiog
raphy.ln 29% hand deformity was severe (Jaccoud-Index : positive) and associat
ed with ligament pathology, but without signs of bony erosions, alth ough
long-standing disease durat ion (21.5 yrs.). 71% had mild signs of deformity (Jac
coud-Index: negative ); 40% of this group showed soft tissue inflammation signs
and 60% bony alterations of different variety and extension, which resemble radi
ological patterns of rheumatoid arthr itis (RA). Sero-positiv ity was found in 57% of
the SLE patients, but no other signific ant association with laboratory data.
Conclusion: MRI detects typica l signs of deforming arthr itis in SLE such as soft
tissue inflammation, ligament alterat ions and bony lesions. MRI improves the
differentiation of destructive and non-erosive forms of JA and allows to distin
guish subtypes of JA, which could influence diagnosis , treatment strategy, pre
diction and outcome.

C-0771
Value of plain MRI in shoulder labral tears: A comparison between MRI, CT
arthrography and MR-arthrography
E. Chardac , J. Pascaud ,Y. BenGhorbal, V. Berkane , A.J. Maubon ; Limoges/FR

Objectives: Compare the diagnostic value of plain MRI, CT-arthrography with
iodinated contrast and MRI performed after CT with contrast in the detection of
labral tears in patients with shoulder instability.
Materials and Methods: 35 patients (26 men, 9 women) presenting with a post
sport injury shoulder instability, mean age 28.4.On the same day, patients had 1)
shoulder MRI (Gyroscan NT15). 1.5 mm slice thickness , 3 dimensional T2 gradi
ent-echo (GRE) sequenc e; 2) arthroCT (helical, 3 mm slice thickness) with iodi
nated contrast (15cc HEXABRIX®); and 3) a repeat MRI performed just after CT.
Two blinded readers detected labral tears (signal, location, size), and associated
lesions (bone, articular ligaments , muscles) . Comparison of modalities with re
spect to the standard CT+MR+surgery.
Results: Inter-observer agreement kappa coefficients were 0.94 and 0.80 for
anterior and posterior labrallesions respectivel y. Sensitivity for labral tears was
76% and 97% for CT-arthro and MRI respect ively (p < 0.05). Compared to CT
arthrography, plain MRI and post CT-arthro MRI, both improved sensit ivity by
23% and 14% for anterior labral tears and bone lesions respective ly (p -c 0.05).
There was a trend in favor of post arthro MRI for the detect ion of SLAP lesions.
Conclusion: Plain MRI was at least equivalent to CTarthrography and can sig
nificatly improve the detect ion of labral tears and bone lesions in shoulder insta
bility without any intra-articular inject ion.

C-0772
Comparison of high resolution sonography with MRT of peripheral nerves
at the elbow and the wrist and anatomical correlation
C. l/'iQ!j, H. Gruber, P.Kovacs, F. Aigner, S. Peer, G. Bodner, W.R. Jaschke;
Innsbruck/AT

Purpose: Periphera l nerves of the upper extremity may be compressed in fibro
osseus canals at the elbow and the wrist.The purpose of this study is to demon
strate the feasibility of depicting perpheral nerves with high resolution ultrasound
and magnetic resonance tomography (MRT), to compare these two imaging meth
ods, and to correlate the imaging findings with anatomy.
Methods and Materials: The peripheral nerves of a cadaveric specimen in the
elbow- and wrist-region were depicted with an ATL HDI 5000 (Advanced Tech
nology Labarotories, USA) using a 5- to 12- Mhz linear array probe. The MRT
was performed with a 1,5 Tesla scanner Vision Plus (Siemens, Erlangen. Germa
ny) using a small loop coil. Corresponding imaging planes were cryosected (1 mm,
fine needle band saw) to compare sonographic and MRT findings with the anatomy.
Results: With both high resolution sonography and MRT peripheral nerves are
well depicted in their anatomic course, although the fascicular anatomy is only
seen by high resolution sonography.We found an exact correlation with the cryo
setional planes.
Conclusion: High resolution sonography is an ideal imaging method for periph
eral nerves at the elbow and the wrist. It yields information that may not be ob
tained with MRT.

C-0773
Imaging features of skin and soft tissue Infections in injection drug users
C.J. Johnston, E. Laffan, J.F.M. Meaney, G. Wilson , P. Freyne, M.T. Keogan;
Dublin/IE

Purpose: Infectious complications are responsible for 60-80% of hospital admis
sions of injection drug users (IDU). Skin and soft tissue infection associated with
IDU can be potentially fatal. Drug injection outside of the vein and into the muscle
or soft tissue may result in overwhelming sepsis secondary to clostr idial infec
tion. Early imaging to define the extent of disease and possible complications,
both local and systemic , is important as death may ensue rapidly after presenta
tion .The objective of this poster is to show the wide range of imaging findings in
this population at presentat ion and follow-up.
Materials and Methods: A retrospective assessment of the imaging (contrast
studies, ultrasound , CT and MRI) was undertaken in those patients who present
ed with overwhelming sepsis following subcut aneous drug injection.
Results: All degrees of local sepsis at the site of injection were demonstrated,
from cellulitis and abscess formation to fasciitis and myositis.Vascular and perivas
cular complications were common, most notably venous thrombos is. Local sinus
tract formation and fistulation were delineated to best advantage with contrast
studies . Systemic features , when present , were often seen as a late , premorbid
event.
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Conclusion: Ultrasound is especially useful for initial assessment of superficial
infections , with CT and/or MRI as adjuncts for deeper or systemic spread. Con
trast studies still have a role in defining the extent of sinus tracts and fistulae. The
role of the radiologist in the management of these patients is becoming more
important as awareness of the seriousness of the condition increases.

C-0774
Achilles tendon disorders: MR imaging findings
M. Agramunt Lerma, M. Vega Martinez , M. Graells Ferrer, L. Marti-Bonmati,
F. Delgado Cordon; Valencia/ES

Introduction - Purpose: The Achilles tendon is among the most frequently in
jured tendons. We present the MR imaging findings of the different disorders of
the Achilles tendon, in traumatic, tumoral and degenerative lesions.
Material and Methods: We reviewed the clinical records and MRI findings of 30
patients with confirmed tendon diseases. They were selected to illustrate and
classify most of the abnormalities found in symptomatic Achilles tendon altera
tions. MR images were obtained with 1.5 T system using Tl W, T2W, POW and
STIR orT2W fat-suppressed sequences. The tendon , peritendinous tissues, ten
don insertions and musculotendinous junctions were evaluated. In some cases,
US and/or radiographs will be shown.The normal appearance of the tendon will
be illustrated for comparison .
Results: An educational description of the imaging findings of the normal and
diseased Achilles tendon -paratendonitis in 4 patients: insertional tendonitis (cal
caneal enthesophyle, tendon ossif ication , retrocalcaneal bursitis) in 6 cases ;
degenerative tendonopathy (mucoid degeneration, calcifyng tendonopathy and
lor Achilles ossification) in 7 patients ; interstitial, part ial or complete tear in 8
cases ; chronic tendon itis and rupture in 3 patients and tendon xanthomas in 2
cases- are shown.
Conclusion : The accurate clinical diagnosis of patients with pain in the hind-foot
region can be challenging, as similar clinical symptoms may be caused by the
diseased lendon itself, the peritendinous processes or both. It is important to
recognize these abnormalities because they influence the selection of the most
effective therapy, either conservative or surgery. MR imaging has been used suc
cessfully in the diagnostic imaging of the Achilles tendon .

C-0775
Radiologic features of histologic subtypes of liposarcoma
O. Cosin Sales , B.J.D. Aquerreta, G. Bastarrika, M.R. Gil , G.L. Garcia del
Barr io, P.M.J. Pons; Pamplona/ES

Purpose: This retrospective study was performed to correlate the radiologic ap
pearance of histologic subtypes of liposarcoma using different diagnostic tech
niques.
Material and Methods: 25 patients with histologically confirmed liposarcoma
who underwent CT, MR or US imaging before surgery were reviewed. We studied
radiolog ic features as tumor size, capsular component, presence of septa , nodu
lar non-adipos e mass like areas, adipose component, vascularity and location,
related to the histologic subtype and the radiolog ic technique .
Results: Major histologic subtypes found in our group were: two well-differentiat
ed, 17 myxoid, four pleomorphic and two round-cell liposarcoma. The myxoid
type were well-marginated. septated and strongly hyperintense on the T2-weight

ed images. The round-cell and pleomorphic subtypes showed as poorly defined
heterogeneous masses due to necros is.The appearance of the well-differentiat
ed subtype was that of high simple fat component with non-lipomatous nodules
that showed low signal intensity on T,-weighted images and high in T,-weighted
images.
Conclusion: Lipomatous tumors are common mesenchymal lesions that can be
either benign or malignant. There is a wide range of histologic subtypes, and
some types of liposarcoma will display typical radiolog ic features , which allow
specific diagnos is to be made.

C-0776
Dedicated and whole-body MRI vs surgery in the evaluation of rotator cuff
pathology of the shoulder
F. lanness i, A.V. Giordano, G. Bonanni , R. Manetta , A. Barile , C. Masciocchi ;
L'Aquila/IT

Purpose: To verify the diagnostic capability of dedicated (E-SCAN) and whole
body MRI units in the evaluation of rotator cuff pathology with respect to surgical
findings .
Materials and Method: Forty patients affected by rotator cuff dysfunction en
tered this stUdy. In all the cases MR examination was performed using both ded-

icated and whole body units. In selected cases arthro-MRI was employed to dif
ferentiate tendonitis from partial tears and partial from complete tears. All the
patients underwent surgery. Considering surgery as the gold standard the analy 
sis of the results was carried on comparing data from dedicated and whole body
MR units.
Results: Results from whole body and dedicated units arthro-MRI were correlat
ed with surgical findings . In nine cases of complete tendon tear both dedicated
and whole body MR examinations revealed the lesions in agreement with the
surgical findings . In one of the three cases of surgically proved partial lendon
tears dedicated MRI failed to reveal the lesion while detected by the whole body
MR unit. The intra-articular injection of contrast media allowed detection of the
partial tear also using the dedicated unit. In twenty-e ight cases of high grade
tendonitis both dedicated and whole body MRI revealed the lesion and arthro
MR, when performed, confirmed the absence of partial tendon tears .
Conclusions: High correlat ion was found between dedicated and whole body
MR-units data if compared to surgical find ings.

C-0777
CT manifestations of iliopsoas lesion
Y. Kim' , W.~', Y.-S. Kim' , B. Koh' , D. Park' , C. Hahm'; 'Kuri/KR.
2S eoul/KR

Purpose: The iliopsoas compartm ent is extraperitoneal space that extends from
the posterior mediast inum to the hip joint. The purpose of this exhibit is to review
Ihe normal anatomy of the iliopsoas compartment and disease processes thai
involve the iliopsoas compartment as demonstrated with CT.
Materials and Methods: We will illustrate common pathologic lesions ; such as
inflammatory lesions (tuberculous spondylitis, inflammatory bowel diseases),
hemorrhagic lesions (trauma, hematologic disorders) , and neoplastic lesions (he
matogeneous metastasis, direct tumor invasion, lymphatic metastasis), and the
differential diagnostic view of these patholog ic processes.
Results: Iliopsoas lesions (neoplasms, abscesses, and hematomas) are not easily
differentiated by CT findings alone. Clinical history and laboratory findings are
important for the evaluation of iliopsoas lesions.
Conclusion: CT is still an important technique for the detection of iliopsoas dis
orders and CT findings can be used to guide subsequent diagnostic aspiration,
biopsy or drainage when appropriate.

C-0778
Pictorial review of the preachilies fat body (Kager's space)
S. M.e.rin.Q, E. Santos, A. Martin-Peinador, A. Saiz, F. Arenal; Madrid/ES

Purpose: To analyse the normal MR anatomy of the preachilles space (Kager 's
space) and review and demonstrate the radiologic spectrum of potential lesions
in this region.
Materials and Methods: We reviewed CT and MRI examinations of patients with
radiologic lesions within the preachilles fat pad.
Results: The abnormalities of the preachilles space we found can be classiffied
as intrinsic (os trigonum syndrom e, retrocalcaneal bursitis and Haglund 's syn
drome, tumors and tumor-like lesions, hemang ioma, oleogranuloma, varicose
veins and vascular calcif ications and accessory soleus muscle) or extrinsic (cap
sular joint effusion , osseous fractures, osteochondromas, aneurysmatic bone
cysts, osteomyelitis or tendon tendinitis, tendon rupture origin with secondary
invasion of the preachilles fat body).
Conclusions: On the basis of our experience MRI is the most accurate tech
nique for the evaluation of the Kager's space and for detecting and differenti ating
the various pathologic conditions within this region.

C-0779
Achilles tendon degeneration as a complication of ciprofloxacin treatment:
The role of ultrasonography
G. Meloni , L. Sammarchi, M. Precerutl i, A. Azzarett i, F. Draghi ; Pavia/IT

Purpose: Achilles tendon degeneration and rupture are uncommon complica 
tions of ciprofloxacin treatment; they can be uni- or bilateral and other tendons
are rarely involved.The aim of this work is to confirm the role of ultrasonography
in such a diagnosis.
Methods and Materials: 2 patients were analysed by ultrasonography: they both
were under treatment with ciprofloxacin and reported Achilles tendon pain. Ultra
sonographic findings were later correlated with magnetic resonance imaging .
Results: Ultrasound showed a somewhat thickened tendon, with loss of the nor
mal fibrillar structure in both cases ; such findings were later confirmed by mag
netic resonance imaging.



Conclusion: We confirm the role of ultrasonography In Achilles tendon degener
ation diagnosis and follow-up and stress the role of magnetic resonance imaging
if partial/total rupture is suspected.

C-0780
High-resolution ultrasonography in diagnosis of carpal tunnel syndrome
B. Diokic; Nis/YU

Diagnostic of carpal tunnel syndrome is a daily diagnostic problem wich is caused
by compression on nervus medianus.
Purpose: Ultrasonographic presentation of nervus medianus in carpal tunnel
syndrome and importance of this method.
Material and Methods: 25 patients (18 women and 7 men) with symptoms of
carpal tunnel syndrome were examined on Partner AU3 Esaote Biomedica and
Logic 400MD by 10 and 13MHz probes.
Ultrasound criteria of compression are: oedema proximally. decrese AP diame
tar, increase transverzal diametar, increase of index compression, increase area
of nerve, increase curve of retinaculum, increase dislocation of m. palmaris lon
gus.
Results: Every patient also had examination on MRI and EMG. MRI imaging
criteria are identical to ultrasound. Results of EMG largely correlate with ultra
sound.
Conclusion: In realatlon with MRI which is highly sensitive and specific, ultra
sound is reliable, faster, certain, cheaper and allowed repeated examination.

C-0781
withdrawn by author

C-0782
MR imaging of soft tissue masses with pathologic correlation
L. Oleaga, I. Lopez, A. Garda, A. Legorburu, A.C. Vela, F. Diez, D. Grande;
Bifbao/ES

Material and Methods: We review 33 cases of soft tissue masses with patholog
ic correlation. We compared the MRI findings with the pathologic findings. Signal
intensity changes on MRI were compared with histology. We assessed the tu
mour extension, muscle, bone and neurovascular invasion, correlating those find
ings with the pathologic specimen.
Results: Ten cases were diagnosed of liposarcoma, five cases were malignant
fibrous histiocytoma, four leiomyosarcomas, two fibrosarcomas, two leiomyomas,
two kaposi's sarcoma, two leiomyomas, one synovial sarcoma, one lipoma, one
fusocellular sarcoma, one hibernoma, one ewing's sarcoma, and one pleomor
phic sarcoma.
Conclusion: We found a good correlation between the MRI assessment of tu
mour extension and pathologic findings. MRI demonstrated a good correlation
with histology in fatty and fibrous tumours. Undifferentiated tumours did not have
a characteristic signal intensity on MRI images. Malignant tumours depict a het
erogeneous signal intensity and less well defined borders than benign tumours.

C-0783
Pictorial review of air in the subcutaneous tissues
M.L.A. Schofield, P.w.G. Brown; Sheffield/UK

A pictorial review of different causes of air in the subcutaneous tissues shown on
CT will be presented. A wide range of material will be demonstrated ranging from
simple iatrogenic causes such as an intramuscular injection to gross pathologi
cal causes for example necrotising fasciitls and gas gangrene.
The most atypical case is a patient who received 4 Iitres of fluid injected into the
subcutaneous fat due to lack of IV access.
The causes, appearances and pitfalls in radiological diagnosis of air in the sub
cutaneous tissues will be discussed.
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C-0784 <il>
Multimodal mulitisection-CT (MSCT) of ischemic stroke: Experience with
100 patients
B.F. Tomandl" S. Fateh-Moghadam', E. Klotz', R. Handschu', W.J. Huk';
'Erlangen/DE,2Berlin/DE

Purpose: Imaging of stroke should exclude haemorrhage, provide information
about irreversibly damaged brain as well as "tissue at risk" and show stenosis or
occlusion of major arteries. This study presents a protocol to perform compre
hensive imaging of stroke including non-enhanced CT (NECT), CT-perfusion (CTP)
and CT-angiography (CTA) as the first investigation in patients with suspected
ischemic stroke.
Methods and Materials: 100 patients admitted with suspected ischemic stroke
have been investigated with MSCT. The protocol included NECT, CTP, and CTA
of the carotids and intracerebral arteries. The time to perform the study including
initial post processing was measured. The findings recorded during this emer
gency setting were evaluated.
Results: The average time to complete the study including post processing was
12 minutes. The carotid arteries could be evaluated in 96 patients. In 4 patients
artefacts prohibited sufficient evaluation. In 23 patients severe stenosis of at least
one internal carotid artery was found, in 7 patients one vessel was occluded.
Occlusion of a large cerebral artery was seen in 26 patients. CTP detected areas
of diminished perfusion not seen on NECT in 27 patients. In 6 patients who were
admitted within two hours after onset of symptoms, areas without perfusion were
detected on CTP without "early' signs of stroke in NECT.
Conclusion: MSCT allows a fast comprehensive imaging of stroke within less
then 15 minutes. Thus this method is suitable for a fast "one stop shop" evalua
tion of patients with acute neurological deficits giving adequate information about
haemorrhage, brain perfusion and brain vasculature.

C-0785
Brain vascular lesions: CT, MRI and DSA findings in an interactive CD-ROM
in HTML format
F. Takis, L. Thanos, M. Pomoni, V. Kalioras, S. Mylona, N. Batakis; Athens/GR

Purpose: To present a selection of cases concerning brain vascular lesions, in
an HTML-based teaching module.
Materials and Methods: Fifteen cases were selected from the department's
database. Each case was selected for its teaching value, for a well documented
clinico-radiologic correlation, and for being uncommon. The teaching module was
prepared using an HTML editor. Cases start with an introductory clinical history
and relevant findings on the physical examination, followed by the initial imaging
examinations. Then, on a question and answer format, the case's evolution is
presented, presenting the subsequent imaging examinations, the final diagnosis,
and the final therapeutic decisions taken.
Learning Objectives:

Upon reviewing the teaching module, the observer will be able to:
a. Identify the different types of brain vascular lesions, their neurologic symp

toms, and the initial imaging findings.
b. Determine their proper diagnostic and therapeutic workup, based on initial

c1inico-radiological findings.
c. Get familiarized with HTML-based learning modules.

C-0786
Separation of anterior cerebral artery (ACA) and middle cerebral artery
(MCA) perfusion by "color-coded perfusion direction map" using arterial
spin labeling method: Evaluation of collateral circulation
T. Taoka', S. Hirohashi', H. Nakagawa', S. Iwasaki', M. Sakamoto', H. Ohishi',
K. Kichikawa'; 'NaralJP, 2HigashiosakalJP

Purpose: To establish the method of color-coded perfusion direction map using
arterial spin rebelling and to evaluate collateral circulation following MCA steno
sis by describing ACA and MCA perfusion area separately.
Methods and Materials: Ten cases with MCA stenosis and ten with intact MCA
were examined. A pair of arterial spin-labeled image set in sagittal plane was
used. One is an image set spin-labeled in the medial, and the other is in the
lateral. Pixel by pixel t-test was made for a pair of image set, and blue gradation
was displayed when signal of a pixel is lower on lateral than on medial, which
means perfusion from lateral side (i.e. perfusion by MCA), and red gradation was

displayed perfusion by ACA. Three imaging planes were set up as follows, (A)
sagittal plane including IC top, (B) 10 and (C) 20 degree laterally tilted sagittal
planes. The ratios of area with ACA perfusion were calculated and compared in
two groups.
Results: In the cases with intact MCA, mean ratio of areas with ACA perfusion
was 78% on plane A, 56% on B, and 39% on C. While, in MCA stenosis cases,
they are 76, 68%, and 62% respectively, which means extension of ACA per
fusion areas into more lateral planes.
Conclusion: Extension of ACA perfusion area in cases with MCA stenosis were
described. Color-coded perfusion direction map is a useful tool for evaluating
distributions of ACA and MCA perfusion, and the information may be helpful in
estimation of collateral circulations for stroke treatment.

C-0787 <il>
The differential diagnosis of bright lesions on diffusion-weighted MR: A
case oriented tutorial
T.w. Stadnik, A. De Bondt, R.R. Luypaert, C. Chaskis, K.L. Van Rompaey,
A. Michotte, M.J. Osteaux; Brussels/BE

Purpose: Provide a case oriented test study of bright lesions on OW MR and
their differential diagnosis.
Methods and Materials: Very high sensitivity (94%) and specificity (100%) are
reported in the diagnosis of acute cerebral infarction by diffusion weighted MR
(OW MR). However, high signal on OW MR and low ADC values (similar to the
findings in acute cerebral infarction) were reported in such different conditions as
hemorrhage, abscess, lymphoma and even Creutzfeldt-Jakob disease. The dif
ferential diagnosis between these conditions (e.g. between acute ischemic inf
arction and acute cerebral hemorrhage) is critical to the determination of
appropriate treatment. We present a case oriented study of bright lesions on OW
MR and their differential diagnosis (a random collection of clinical cases present
ed as a clinical/radiological quiz with clinical history, performed imaging, ques
tions/answers with multiple choice testing option, discussion and suggested
readings). This case oriented study is connected to a systematic review of bright
lesions on DW MR and their differential diagnosis with emphasis on the
practical/clinical approach of differential diagnosis.
Conclusion: We provide a systematic review of pathologic conditions associat
ed with bright lesions on Diffusion Weighted MR of the brain, discuss the differ
ential diagnosis of bright lesions on OW MR of the brain, propose differential
diagnosis algorithms and provide a case oriented test study with emphasis on
practical/clinical approach of differential diagnosis.

C-0788
Comparison of CT angiography (CTA) with MR angiography (MRA) and
digital subtraction angiography (DSA) in the imaging of cerebral aneurysm
and associated vasospasm in 50 cases with recent rupture of a cerebral
aneurysm
E. Eracleous'. C. Tziakouri', M. Kontou-Allayioti', A. Dletis', N. Papanikolaou-,
S. Kararnpekios", N. Gourtsoyiannis", A. Nicolaides'; 'NicosialCY, 2lraklion/GR

Purpose: To evaluate the role of CTA. MRA and DSA in the demonstration of
vasospasm and imaging of cerebral aneurysm in patients with recent subarach
noid hemorrhage (SAH).
Materials and Methods: 50 patients with recent SAH underwent CTA and CT; 49
of them DSA, 24 MRA-TOF, T1 and FLAIR MR Images and 16 MRA-3DPC. The
examinations were performed within 2 hours and 2 days from the onset of symp
toms.
Results: CTA revealed 40 aneurysms ranging from 1.2 mm to 15 mm in size. The
most common location was the anterior communicating artery and the bifurca
tion of the middle cerebral artery. CTA and DSA agreed in the type and location of
the aneurysm, the degree of vasospasm and the identification of the 12 negative
cases. In every case with severe vasospasm shown on CTA and DSA (n=6) the
MRA-TOF and especially the MRA3DPC have shown exaggeration of the vasos
pasm and the detection rate of the aneurysm was limited to 26% of cases. How
ever, the agreement of MRA with CTA and DSA in cases with absent or mild
vasospasm was high (92%). In 10 (20%) of the cases despite the confirmation of
SAH by lumbar puncture there was no evidence of SAH in any of the imaging
modalities.
Conclusion: CTA shows the cerebral aneurysm and the associated vasospasm
with the same sensitivity as the DSA. The role of MRA for the detection of aneu
rysm in the presence of vasospasm is limited. CTA appears to be the method of
choice in the investigation of SAH.



C-0789
Dementia and depression differentiation by 'H MRS at two distinct locations
and echo times
M.C. Martinez-Bisbal, B. Celda, L. Marti-Bonmati, F. Pallardo; Valene/aiES

Background and Purpose: The eva luation of the biochemical differences be
tween early dementia and depression in elderly by means of MAl and ' H MAS.
Materials and Methods: We studied 60 patients (mean age of 67 years, 45 fe
males and 15 males) with early cognitive impairment with MRI (T2 and PO weight
ed images) and 'H MRS. The 'H MRS single volume studies were obtained with
TEs of 31 and 136 ms , both in the parietal grey matter and in the medial aspe ct of
the temporal lobes. These tocations were selected to identify the early biochem
ical alterations specifically seen in Alzheimer disease (decreased NAA and ml
increment) and dementia (lower NAA) .The NANCr (at echo time 31 and 136 ms)
ratio was used to depict dementia and mllCr ratio to distinguish Alzheimer dis
ease versus other diseases (depression and hypoxia). Final diagnosis was ob
tained by careful neuropsychological examination and follow-up.
Results: Typical hyperosmolarity in Alzheimer patients was considered when the
ml concentration increased in short TE ' H MRS . An incr ease in ml /Cr with lower
NANCr values were almost exclusively found in Alzheimer patients compared to
depressed patients. Non Alzheimer dementia patients only showed a decrease
on NANCr ratio . The biochemical profiles of other entities like hypoxia did not fit
with the metabolites modification before mentioned.
Conclusion: Two different 'H MAS locations, temporal lobe and parietal grey
matter, can diffe rentiate among Alzheimer's dementia, depression and other cog
nit ive disorders. To have a precise typification , at lea st two echo times (short and
medium) are needed.

C-0790
MR proton spectroscopy of the brain in different stages and subclinical
encephalopathy in Wilson's disease
W. Szeszkowski , M. Golebiowski, B. Tarnacka; Warsaw/PL

Purpose: To identify correlations between changes in brain metabolism in pa
tients with Wilson's disease who are at different symptomatic stages or with sub 
clinical encephalopathy.
Materials and Methods: Twenty five patients with diagnosed WO (19 treated , 6
untreated) . Fifteen patients had neurological symptoms, six had hepatic symp
toms, one had psychiatric symptoms. The other three pat ients were clin ically
asymptomatic. A control group con sisted of 15 healthy volunteers. Singte-voxel
spectra were acqu ired on a 1.5-T-scanner, using press sequences with parame
ters of 22 and 136/2000 ms (TElTA) . Voxels (15x15x15 mm) were located in the
center of the left and right globi pallidus separately for each examination.
Results: All examined patients with WO had significant decreased NANCreatine
and myo-Inositol/Creatine ratios and an increased Choline/Creatine level com
pared to the control group. That decreased concentrations of NAA and ml were
most explicit in neurological and psychiatric symptom groups as well as in un
treated group.The smallest change in metabolic concentrations were detected in
patients without clinical symptoms. There were non-significant differences in the
findings between the left and right globl pallidus for the same patient.
Conclusion: Significant reduction in NAA for neurologicaly symptomatic patients
could indicate that the neurologica l dysfunction in WO is caused by neuronal
loss. The correlation between a decreased ml and subclinical symptoms is more
obscure, but coincidence of hepatic encephalopathy in all examined WO pat ients
is most probable.

C-0791
Eclampsia in posterior reversible encephalopathy syndrome (PRES):
A recent clinico-neuroradiologial entity
V. Finocchi' , M. Bonamini ' , A. Bozzao' , A. Romano' , C. Colonnese',
L.M . Fantozzi' ; 'Rome/ IT,2lsem /ailT

Background and Purpose: Eclampsia is one of the main causes of Posterior
Reversible Encephalopathy Syndrome (PRES) a recent clin lco-neuroradiologial
entity with reversible characteristic neurological and radiological alterations al
though ischemic evo lution has been described. Clinical and neuroradiological
criteria for a PAES are clearly presented.
Materials and Methods: We evaluated three cases of PRES in women with ec
lampsia. Clin ical presentation included headache, nausea, visual disorders, al
tered mental status and seizure. Neuroradiologic MRI examinations were
performed within 12 hours from onset of symptoms, including diffusion weighed
MR images (DWI) MA angiography and venography and post -therapy follow-up
MA examinations.

Results: Lesion distribution in neuroimaging was characteristic, with cortico-sub
cortical hyperintensity in the parieto-occipital lobes. In one case lesions were
highlighted only with FLAIR. In all patients OWl showed an increase in water
diffusibility within the lesions reflecting the presence of a reversible vasogenic
edema. Follow-up MA examinations after 10 days , revealed complete resolution
of all signal alterations.
Conclusions: Even though patients show clini cal signs, symptoms and neuroim
aging consistent with PAES the diagnosis is sometimes initially not considered,
nevertheless PRES is in our opinion distinctive enough to be readily recognized .
In any suspected PRES, FLAIR and in particular OWl sequences, which help to
identify rare cases of ischemic evolution, furnish important information and should
be included in MA protocols; although most cases are completely reversible , we
stress the importance of the awareness of this condition for a prompt diagnosis,
in order to initiate the most appropriate therapy to avo id rare but possible evolu
tion to permanent damage.

C-0792
Diffusion weighted imaging (OWl) of cerebral Ischemia: Atypical findings
V. Maniatis, V. Filipi, R. Efth im iadou, D. Savidou, A. Roussakis, A. Gratsia,
J . Pappas, J . Andreou; Athens/GR

Purpose: To present and anal yze cases of cerebral ischemic lesions with atypi
cal OWl.
Materials and Methods: All the presented cases have been studied in a 1.5 T
system (Philips, Intera). Patients who are included had been proceeded to our
department due to clinical symptoms of cerebral ischemia. The following cases
will be presented and discussed:

1. Hyperacute (6 hours old) infarct better seen on T2-w and FLAIR images.
2. Acute (10 hours old) infarct not seen on OWl but obvious on FLAIR & T2-w

images.
3. Acute (10 hours old) infarct better seen on FLAIR than OWl.
4. 3 cases of 24 hour old infarcts, another 3 cases of 48 hour old infarcts, one

case of a 72 hour old infarct, a case of a 7 day old infarct and a case of a 10
day old infarct, all of them were only visible on OW images.

Results: Although OWl is established as the most sensitive MAl technique to
diagnose early ischemic cerebral lesions, there are sporadic cases where it is
less sensitive than other sequences during the first hours of a stroke. On the
other hand , OWl can be the on ly positive sequence even in cases of subacute
infarcts .
Conclusion: OWl is an MAl method that rapidly establishes in rout ine evaluation
of patients with stroke. Increased knowledqe about it , is of clinical importance.

C-0793
Computed tomographic angiography in the diagnosis of circle of Willis
aneurysms: Correlation with digital subtraction angiography
M. Inal , N. Okur, E.H . Aksungur, E. AkgQI, S. Soyupak; AdanalTR

Purpose: To determine the usefulness of computed tomographic angiography
(CTA) in the detection of circle of Willis aneurysms in patients with acute nontrau
matic subarachnoidal hemorrrhage (SAH) by comparing the results of CTA with
those of digital substraction angiography (OSA ).
Material and Methods: We prospectively stud ied 52 patients hav ing SAH on
unenhanced CT with contrast-enhanced spiral CT of the circle of Willis. DSA was
also performed in all pati ents.The CTAs were interpreted tor the presence, loca
tion and size of the aneurysms as well as anatomic features like projection, the
number of lobes and thrombosis. The images obtained with CTA were then com
pared with those of DSA.
Results: CTA reveaied a total of 40 aneurysms in 37 of 52 patients.45 aneuryms
were found in 42 patients with OSA and intracranial aneurysms were ruled out in
the remaining 10 patients. In patients with negative DSA results, there was no
aneurysm detected with CTA either. CTA showed false negative results in five
patients. In 2 of these patients, the aneurysms were located outside the circle of
Willis. In this study, the sensitivity of CTA for circle of Willis aneurysms was 93%,
the spec ificity was 100%, and the accuracy was 94%.
Conclusion: CTA of the circle of Willis is a useful technique in the detection and
measurement of aneurysms, especially as a complementary technique when the
catheter angiography remains inconclusive as to the origin of the aneurysm.
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C-0794
Influence of difficulty of a cognitive task on the patterns of brain activity: A
fMRI investigation
A. Urbanik, M. Binder, J. Kozub, B. Sobiecka; Krakow/PL

Purpose: To examine the effects of the difficulty of the cognitive task on the
changes of the patterns of brain activity.We also determined whether the higher
Jevel of difficulty affects in the same way task based on verbal and nonverbal
material.
Methods and Materials: Twelve volunteers were examined using Signa Horizon
1.5T MR (BOLD) . Experimental design consisted of four activation runs. Each of
them utilized another stimulus and the level of difficulty. During the first and the
second run SUbjectswere required to remember the chang ing sequences of let
ters and the length of the sequences was different for the easy and the difficult
task. In the third and the fourth run SUbjectswere asked to remember changing
sequences of abstract pictures, the number of pictures was different depending
on the difficulty of the task. Statistical analyses were carried out using SPM99
software.
Results: The most significant increase associated with difficulty was observed in
the dorsolateral prefrontal areas , both in verbal and nonverbal tasks.There were
separate activation sites for the nonverbal (parietal cortex) and verbal tasks (pre
central gyrus, left parietal cortex) , not sensitive to the task difficulty.
Conclusion: Areas responsible for various aspects of cognitive function were
differently activated by the level of cognitive demand . Regions responsible for
manipulation showed increase of activity, dependent on the level of difficulty.This
was not observed for the areas whose activity was dependent on the type of the
task (Le. storage of verbal and nonverbal material).

C-0795
Accurate localization of brain lesions by liquid crystal display projection of
3D-CT images on the scalp
y. Ootabara , T. Nishimoto, M. Sameshima,Y. Kobayashi, K. Uetuhara;
KagoshimalJP

Purpose: Being able to locate precisely brain lesions assists neurosurgeons when
determining the best operative approach .We created a novel method to localize
brain lesions by projecting 3D-CT images of the lesions onto to the scalp.
Methods and Materials: Two marking devices, made of cross shaped polyethyl 
ene vinyl tapes with small stainless steel markers attached at 1 cm intervals were
placed on the head of a patient with a superficial brain lesion and contrast en
hanced helical CT was performed as a preoperative examination . The attach
ment site of the marking device to the scalp was also marked. During surgery, the
3D-CT images were projected onto the scalp with a liquid Crystal Display (LCD)
by superimposing the projected images of the marking device onto the scalp
attachment site.
Results: Based on the projected CT image of the brain tumor, surgery was done
and the location of the tumor was identical to the projected tumor image, confirm
ing the utility of LCD projected images to guide neurosurgical procedures.
Conclusion: This new procedure is a simple, inexpensive, and noninvasive method
to guide neurosurgery. This technique is especially useful in the evaluation and
operative planning of superficial brain lesions , such as meningiomas, metastatic
tumors , or subcortical hematomas.

C-0796 @>

Endosaccular embolization of small intracranial aneurysms with maximum
diameter less than 3 mm
Y.~,Y. Horl, M. Yamashita, T. Nakamura, H. Nagatomi , H. Kiyosue,
M. Okahara, S. Tanoue, H. Mori; OitalJP

Purpose: To clarify the usefulness and problems of endosaccular embolization
for the treatment of intracranial small aneurysms using Guglielmi detachable coils
(GDCs) .
Materials and Methods: Between December 2000 and July 2002 , 8 aneurysms
(6 ruptured , 2 non-ruptured) with diameter less than 3 mm were treated by en
dosaccular embolization. The aneurysms were located at anterior communicat
ing artery (n=3) , distal anterior cerebral artery (n=2) and vertebrobasilar artery
(n=3).The maximum diameter of aneurysms ranged from 2.3 mm to 2.9 mm. The
reasons of selecting endovascular treatment were poor surgical conditions , in
cluding location of aneurysms, poor general status (n=6) and patients' demand
(n=2).
Results: In all cases, we could successfully insert the catheter into aneurysmal
sac, and could treat aneurysms. The coil used in each case was GDC 10 soft coil
with length varied from 2 cm to 4 cm.Two were completely occluded, 4 had min-

imal neck remnant, and 2 showed body filling on angiography immediately after
embolization. No aneurysmal rupture occurred during the procedure. One case
died due to significant vasospasm in a month . One showed coil migration due to
rapid enlargement of aneurysmal dome after embolization; it was occluded by
endosaccula r packing again. Four cases, which have been followed up more than
1 month (range, 2-14 months ; mean, 6.5months) , showed no regrowth of aneu
rysms.
Conclusion: Small aneurysms with diameter less than 3 mm can be safely treat
ed by endovascular procedure . In ruptured aneurysms, however, we should know
that early enlargement of aneurysm could occur in case of incomplete occlusion .

C-0797
Perfusion computed tomography in acute Ischemic stroke imaging
E. Sili!, E. Kizilkaya , H. Mutlu , Z. Pekkafali , Y.C. Basekim, C. Yuksel,
FA Karsl i; IstanbulfTR

Purpose: To determine the value of perfusion computed tomography (CT) in pa
tients with acute ischemic stroke and compare the results with magnetic reso
nance imaging (MRI) and late plain CT findings .
Materials and Methods: Patients with clinical symptoms and neuro logic exami
nations suggested acute stroke admitted to our department and evaluated by
plain cranial CT. Perfusion CT was performed within 6-20 hours of symptom on
set In 32 patients whose plain CT findings were normal. Cerebral blood volume
(CBV), cerebral blood flow (CBF) and time to peak contrast enhancement maps
were evaluated at the level of the basal ganglia using workstation with 'Perfusion
CT software ' . Perfusion CT images were compared with MRI and follow-up CT
findings.
Results: Reduced CBF was detected in 14 of the 32 patients with a sensitivity of
93,3% and a specificity of 100%. CBV and timo to peak contrast enhancement
maps were found less specific than CBF. Follow-up CT and MRI examinations
showed an infarction in these 14 cases and additional one case that ischemia
was located outside the perfusion CT scanning level. Clinical and follow-up im
aging findings revealed transient ischemic attack in 7 patients and microangio
pathic ischemic areas in 10 patients.
Conclusion: Perfusion CT is a feasible method that allows early detection of
cerebral ischemia and also gives valuable informations about the extention of
perfus ion defects.

C-0798 @>

Hemorrhagic transformation of brain infarcts: Radiological features and
clinical Importance
E. 'ia.sili&Ii, P. Konstantopoulou, V. Katsitopoulou, K.N. Vemmos,
G. Pampouras; Athens/GR

Purpose: To evaluate the prevalence, radiological features and clinical impor
tance of hemorrhagic transformation (HTR) in brain infarcts.
Materials and Methods: From a consecutive series of 1305 patients with acute
ischemic stroke we studied 834 patient s who fulfilled the following criteria : CT or
MRI proven territorial infarcts, time from stroke onset to brain imaging > 48 hours.
The presence and type of HTR was noted and classified based on previous stud
ies. Radiological features were assessed on imaging studies with and without
HTR. Factors that may correlate to HTR were evaluated using multivariate re
gression analysis and the influence of HTR on outcome was determined using
Kaplan-Meier estimates .
Results: HTR was present in 170 of 834 patients (20%). Hemorrhagic infarct
was found in 88% of the cases and intra-infarct hematoma in 12%. Hemorrhagic
infarcts were mainly petech ial (40%). The prevalence of HTR between anterior
and posterior circulation was similar (20.5 and 18.1% respectively) . The com
monest stroke mechanism was cardioembolism (68%) . In the multivariate regres
sion analysis alcohol consumption, atrial fibrillation, fever during hospitalization,
brain edema and infarct volume were independent factors predisposing to HTR.
Early (30 days) and late mortality (8 years) was similar in cases with and without
HTR (log rank test p=0.31 and p=0.47 respectively) .
Conclusions: HTR appears in one fifth of ischemic strokes, usually after cardi
oembolism, and its commonest type is petechial. Infarct volume, alcohol con
sumption and fever predispose to HTR. HTR is part of the natural history of embolic
stroke and not a complication that affects outcome.



C-0799
Value of diffusion-weighted MR imaging in non-ischemic central nervous
system (CNS) pathology
J . Borrego Gomez, A. Saiz Ayala, M. Yus Fuertes, F. Matule Teresa, M. Tapia
Vine, M. Santamaria Pena; Madrid/ES

Purpose: To demonstrate the utility of diffusion-weighted MR imaging (DWI) in
patients with intracranial patholog ic processes other than ischemia.
Materials and Methods: We retrospectively reviewed DWI studies obtained at
our institution over the previous 3 years.The intracranial patholog ical processes
were: neoplasms, infections , demyelinating processes, hematomas and others .
All diffusion stud ies were obtained using an echo-planar sequence, with a
b=1000 sec/mm' applied on three orthogonal axes. Apparent diffusion coeff icient
(ADC) maps were calculated for selected studies.
Results: DWI signal abnormalities were identified for multiple intracranial patho
logic processes. These abnormalities differed from that produced by convention
al MR imaging. In demyelinating processes the diffusion is restricted initially and
becomes increased with chronicity. DWI may be helpful in the differentiating ex
tra-axial empyemas from reactive sterile effusions .We observed that high diffu
sion signal heralds infection, while low diffusion signal does not. Cerebral abscess,
empyemas and encephalitis were hyperintense on DWI.Cysticlnecrotic neoplams
showed hypointensity in DWI and high ADC values, helping in differential diagno
sis with cerebral abscess . Highly cellular neoplasms (meningioma, lymphoma)
showed a restricted diffusion , opposite to low cellular neoplasms (low grade as
trocytoma). DWI can help determine if edema is vasogenic or cytotoxic, predict 
ing reversibility . Intracranial hematomas containing intact red blood cells (early
hematomas) had significantly reduced diffusion compared to those containing
lysed cells (subacute to chronic hematomas) .
Conclusion: This exhibit illustrates the applications of DWI in many areas of
neurologic imaging other than ischemia. In the future DWI will play an increasing
ly important role in neuroradiology studies, similar to classical sequences.

C-OBOO
Atypical changes In MR brain imaging of the patients with SSPE
E. Pilkowska , J . Ryterski , W. Sobczyk , R. Krawczyk, J. Kulczycki,
R. Boguslawska-Walecka; Warsaw/PL

Introduction: MRI of the brain in SSPE patients shows characteristic changes:
the process begins as T2-weighted hyperintense lesions in the occipital lobes,
spreading later to the parietal and temporal lobes. This sequence is correlated to
typical clinical course. Atypical MRI findings include involvement of the basal
ganglia, brain stem and cerebellum in the early stage of the disease. The aim of
the study was to assess whether the atypical MRI changes in the brain are corre
lated to atypical clinical symptoms.
Material and Method: Seven SSPE cases with atypical MRI changes in the brain
found within 12 months from the onset of the disease were chosen from 92 cases
treated in the Neurology Department since 1991. All patients underwent routine
head examination with SE and FSE sequences.
Results: In 3 cases primary changes were in basal ganglia, in another 3 the
brain stem and cerebellum were involved first. In one case basal ganglia and
brain stem were involved. In the course of the disease in this patients generalized
epileptic seizures were significantly more frequent. EEG showed in 6 cases gen
eralized periodic discharges , and in 3 cases epileptic seizure activity was present.
Conclusion: In SSPE patients with atypical MRI finding s in the early stage the
progression of the disease was much faster, symptoms were more severe, in
cluding general ized epileptic seizures , mainly GM seizur es.

C-OB01
PET with '8F-FOGand "C-Butyrate in the study of brain tumors (Bn and
estimation of their treatment efficiency
N.A. Kostenikov, L.A. Tyutin, N.P. Fadeev,V.E. Savello; SI. Petersburg/RU

Purpose: To evaluate the possibilit ies of PET with '8F-FDG and " C-Butyrate in
definition of BT recurrent growth and estimation of their treatment efficiency.
Material and Method: 2D-PET scans was performed in 26 patients in postoper
ative period before and after radiation and polychemotherapy. 30-min dynamic
scanning was carried out immediately after intravenous administration of 250
350 MBq "C-Butyrate twice: in fasting patients and 1 halter 50g glucose orally.
20 min '8FDG-PET stat ic scann ing was performed 30 min post injection of
185MBq'BFDG.The TINT ratio for both radiopharmaceuticals and washout of fat
ty acide in tumors was evaluated. 17 patients out of the 26 showed malignant
tumors: 6 anaplastic astrocytomas, 7 glioblastomas, 4 meningosarcomas. In 9

patients benign brain tumors were revealed: 4 benign meningiomas. a ouqoden
droastrocytomas, 2 benign astrocytomas.
Results: In 16 patients with recurrent growth of the malignant tumors TINT ratio
for PET-'8FDG was higher than 0,8. In 1 patient with recurrent growth of the be
nign astrocytoma and 2 cases with benign meningiomas the TINT ratio was < 0.8
but> 0,4. In 7 patients without features of the tumour recurrent growth the post
operative zonelNT ratio did not exceed 0,4. The fatty acid metabol ism in malig
nanttumors loaded with glucose reliably increased. The TINT ratio reduction in
the tumor zone lower than 0,4 served as the curability criterion.
Conclusion: PET-'8FDG is a precise criteria of the tumor recurrent growth. Dy
namic investigation with " C-Butyrate is the earliest criterion for assessment of
the treatment efficiency.

C-OB02
Evaluation of hippocampal sulcus remnant by MR imaging: Its Incidence
and clinical significance in healthy controls and patients with Alzheimer's
disease
T. Ogawa, S. EYili, E. Matsusue , S. Sugihara, T. Kinoshita; Yonago/JP

Purpose: Toassess the incidence of hippocampal sulcus remnant (dilated resid
ual cavity of hippocampal sulcus) by MR imaging in normal healthy controls and
patients with Alzheimer's disease and to evaluate its clinical significance in pa
tients with Alzheimer's disease.
Materials and Methods: We evaluated consecutive brain MR images obtained
for annual brain check in 155 healthy controls and 30 patients with Alzheimer's
disease.We obtained T2-weighted and fluid-attenuated inversion recovery imag
es with 5 mm thickness in axial and coronal planes using a 1.5T MR. Two neuro
radiologists assessed the hippocampal sulcus remnant demonstrated on MR
images.
Results: Small structures with altered signal intensity were found in the hippoc
ampus in 69 of 155 (45%) healthy controls and 13 of 30 (43%) patients with
Alzheimer's disease. The diameter of the area was usually 1-2 mm and the shape
was round, ovoid, or curvilinear. There was no significant difference in the inci
dence and size between normal healthy controls and patients with Alzheimer's
disease.
Conclusion: The hippocampal sulcus remnant was frequently observed in nor
mal healthy controls and in patients with Alzheimer's disease. As the hippocam
pal sulcus remnant is not significant clinically, this structure should not be mistaken
as a pathological lesion.

C-OB03
Usefulness of perfusion computed tomography (p-eT) in retrospective
assessment of intracranial perfusion in patients with cerebral
hyperperfusion syndrome
J.~' , P. Andziak', M. Pasowicz-, R. Banys', M.1. Furmanek';
' Warsaw/PL, 2Krakow/PL

Purpose: Cerebral hyperperfusion syndrome is encountered in approximately
1% of patients refered to surgery due to the stenosis of carotid artery. Athero
sclerotic lesions in both carotid arteries occur more frequently in patients in whom
intracranial perfusion was manifestly reduced during intervention procedure. The
study aimed to retrospectively assess intracranial perfusion in patients after revas
cularisation of carotid artery who developed cerebral hyperperfusion syndrome,
and to establ ish predictiv e value of p-CT.
Materials and Method: The study covered 30 patients (age range 41-72) divided
into two groups in whom p-CT had been performed (using systems Somatom
Plus 4 Siemens Expert and HiSpeed GE running Perfusion CT) either prior to, or
after revascularization of carotid artery, either by carotid endarectomy (CEA), or
by pertcutaneous transluminal angioplasty (PTA) and stenting, respectively. First,
p-CT was performed 24h prior to intervention, then, following patient 's stimula
tion by diamox, repeated within the next 10 min.Within 48h - 72h of the interven
tion P-CT was performed again.
Results : Pre-intervention assessment of intrac ranial perfusion in patients not
stimulated with diamox revealed hypoperfusion in 17 cases (52%), where differ
ences in TIP (time to peak) and MTI (the blood mean transit time) parameters
prevailed. In 24 patients (80%) disturbances in vascular autoregulation were en
countered after stimulation with diamox. In comparison, patients with cerebral
hyperperfusion syndrome manifested disturbances in vascular autoregulation
twice more frequently.
Conclusions: p-TC revealed strong correlation between the incidence of cere
bral hyperperfusion syndrome and disturbances in vascular autorequtation in
patients subjected to surgery due to occlusion of the carotid artery.
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C-OB04
Low-dose gadolinium enhanced 3D time-of-flight MRangiography of the
Intracranial vessels by using PAToptimized phased array 8-channel head
coli
6 .~, P.M. Parizel , J.w. Van Goethem , A.M.A. De Schepper;
An twerp/BE

Purpose: The aim this study is firs t to compa re the standard head coil and 8
channel phased array head coil in visual izat ion of the intracranial vessels, sec
ond to compare the low-dose gadol inium enhanced 3D-TOF MR angiography
with regular 3D-TOF MR angiography by using 8-channel phased array head
coil.
Methods and Materials: Fifteen patients underwent 3D-TOF-MRA of the intrac
ranial vessels using a-channel PAT-optimized phased array head coil (MRI De
vices Corporation, Wisconsin) and standard head coil were compared in
visualization of branches of the carotid and vertebro-basilar arteries, image con
trast , and background suppression. The study group is divided in 3 subgroups:
regular 3D-TOF-MRA, 3D-TOF-MRA with water excitation, and low dose (0.5 ml)
gadolin ium enhanced 3D-TOF-MRA. Three exper ienced radiologists scored the
parameters .
Results: Eight-channel phased array head coil showed substantial SNR improve
ments and better visualization of the distal branches of the intracranial vesse ls
over standard system head coil. The low dose contrast enhanced TOF-MRA us
ing 8-channel phased array head coil is superior to regula rTOF-MRA, and water
excitation techn ique allowed better background suppression, especially around
the orbital area .
Conclusion: Low-dose (0.5 ml) contrast enhanced 3D-TOF MRA using an eight
channel PAT-optimized phased array head coil showed markedly SNR improve
ments over the standard system head coil , and better visualization of the distal
branches of intracranial vessels.

C-OB05
Cavernomas: Familiar incidence and de novo appearance
A. Hochm uth ' , J.A. Mendez ', S. Ziyeh ' , M. Schumacher' ; ' Fre/burg/DE,
2G/ronaiES

Purpose: Investigation of the familiar incidence and denovo appearance in a
patient-populat ion with symptomatic and incidental cavernomas by using MR (pro
tocol comprising T2, T2', T1 -z-contrast) .
Material and Methods: 93 patients were examined with follow-up MR between 3
months and 5 years . Initial examination comprised CT and DSA. Distribution ,
number and progression of the cavernomas were assessed.
Results: The 93 patients in all showed over 169 cavernomas, 136 of them su
pratentorial, 23 infratentorial and 10 spinal (80.5 , 13.6 and 5.9%).22/93 (23.7%)
patients showed additional developmental venous anomalies. 74/93 (79.6%) suf
fered from neurological symptoms (seizures, paresis and paresthesias, head
ache).68/169 cavernomas were surgically treated and were histologically verified.
In three cases . family members with cavernomas were identified, de novo-ap
pearance could not be proved until now.
Conclusion: In this ongoing study up to now no de novo appearance of cavern
omas could be proven . In only three cases could familiar incidence be shown .

C-OB06
Brain laterallzatlon for language In dyslexic and control participants using
functional MRI
A. Salag ierska-Barwinska, B. Goraj; LodzlPL

Objective: Inadequate brain lateralization started to be an important neuropsy
chological issue at the beginning of the 20th century when Samuel Orton (1925 ,
1937) obse rved the symptoms in dyslex ic children . Our previous studies demon
strated that fMRI could be reliable tool in the identification hemisphere domi
nance for language. The aim of our work was to compare lateralization in dyslexics
and healthy volunteers.
Materials and Methods: fMRI was carr ied out in 20 right-handed males (10 dys
lexic part icipants and 10 control part icipants ). The SUbjects ' handedness was
assessed by standardized test (the ' Iateralization inventory"). Subjects were
scanne d, while performing experimental block .The block contained alternately a
active (language task) and 8 control cond itions. The verb generation language
task was applied. Statistical analysis evoked blood oxygenation level-dependent
responses, measured with echo planar imagining (1,5 T), employing statistical
parametric mapping (SPM).
Results : In strongly right handed control subjects the inferior frontal region was
activated on the side opposite to the SUbject's handedness determined by the

psychological test. In strongly right-handed dyslexic subjects the inferior frontal
region was activated mainly on the side opposite to the subject's handedness but
patterns of activation were different.
Conclusion: These results indicate that inadequate brain lateralization can be a
major factor in dysle xic disorders. fMRI proved to be a suitable device to asses
the lateralization, which makes it a good method to diagnose these types of dys
functions.

C-OB07
Dural sinus thrombosis: Spectrum of MR-imaging and MR-angiographic
findings (educational exhibit)
K. PagQnidis, O. Papakonstantinou , S. Karampekios, K. Fragos , S. Erimak i,
P. Prassopoulos, N. Gourtsoyiannis; /raklion /GR

Purpose: Dural sinus thrombosis complicated with thrombosis of deep cortical
veins and venous stroke is characterized by a high mortality rate. As clinicalsymp
toms are often confusing and non-specific, standard MR-imaging and MR-angi
ography have a definite role in the early diagnosis of dural sinus thrombosis and
its complications. Our purpose is to present a wide spectrum of MR-imaging find
ings seen in dural sinus thrombosis.
Materials and Methods: MR-imaging stud ies of ten consecutive patients , aged
two months - 70 years, with a final diagnos is of dural sinus thrombosis were
retrospectively reviewed . Patients were admitted to our hosp ital for abrup t onset
headache, seizures, hemiplegia or hemianopsia.Standard MR-imaging sequences
including T1 spin-echo- with and without gadolinium enhancement,T2 spin-echo,
FLAIR and T2 gradient-eCho as well as MR-angiographic techniques includ ing
time-of-flight and phase -contrast MR-angiography were employed .
Results: MR imaging findings compromised direct visualization of thrombus within
the sagittal, transverse or straight sinus (n=10) and deep cerebral veins (n=2) ,
venous infarcts with or without hemor rhage (n=8) involving subcortical regions
(n=7) or basal ganglia and brain stem (n=1) and , finally, hyper intense CSF on
FLAIR images mimicking subarachnoidal hemorrhage (n=2).Correlation between
standa rd MR-imaging findings, MR-angiographic and CT findings is presented.
Differentiation between abnormal MR-imag ing findings and flow related art ifacts
and employment of optimal paramete rs on MR-angiography are also discussed .
Conclusion: Awareness of MR-imag ing findings of dural sinus thrombosis and
its compl ications is crucial for early diagnosis and prompt commencement of
treatment.

C-OBOB
Brain white and gray matter metabolism alteration in patients with anorexia
nervosa observed in 1H-MRS
P. Grzelak, J. Rabe-Jablonska, A. Wyszogrodzka-Kucharska, B. Goraj ; Lodz/PL

Purpose: The purpose of this study was to use the 1H-MRS method in the eval
uation of brain metabolites in patients with anorexia nervosa. We investigated 15
pat ients to search for visible alternations in metabolite content especially lipids,
and compared results to healthy controls .
Methods: We investigated 15 young women hospitalized with anorexia nervosa .
We chose patients accord ing to DSM (1994) qual ification .1H-MRS was acquired
by single voxel technique in white and gray matter separately. Proton MRS was
performed afte r image guided localizat ion had been obta ined using stimulated
echo acquisition mode (STEAM) sequence with a short echo lime of 20 ms. For
data evaluation we used standard Siemens software and the additional work
station programming. Choosing MRS sequences was related with particular in
terest toward metabolites of short echo time : myoinozytol and lipids . Besides we
evaluated peaks of: N-acetyl-aspartate (NAA), creat ine (Cr) and choline (Cho).
Results: The results show differences in the levels of metabolite content con
nected with fatty metabolism in anorectic versus healthy subje cts. In white matter
we observed the reduction in peak of lipids and choli ne, but with quite simila r
lactate signals . Data were approx imated and presented as lip:Cr ratio.We did not
observe any abnormalities regarding other metabolites.
Discussion: The data suggest prominent decrease in lipid and signal in white
and gray matter and the reduction of choline and myo-inositol signals in brain
tissues . Similar results had been reported and our study could confi rm the hy
pothes is of the fatty metabolism disturbances occurr ing in the bra ins of patients
with anorexia nervosa.
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C-OB09
Congenital anomalies of pituitary gland and adjacent structures in
dwarfism: MRI study
J. Bruna, J. Brunova; B/oemfontein/ZA

Purpose: We have compared magnetic resonance imaging (MRI) findings with
clinical results in patients with growth failure and we present our results with
some new observations.
Subjects and Method: We evaluated MRI, clinical and hormonal changes in 33
patients with growth failure (18 female, 15 male, age 2 - 34 years). MRI was
performed by coronal and sagittal gradient echo T1-weighted images. We evalu
ated size of pituitary fossa, pituitary gland, pituitary stalk, and parasellar struc
tures.
Results: In our group of 33 patients with growth failure, 18 had primary pituitary
dwarfism and 15 were associated with pituitary tumor (craniopharyngioma 12,
ganglioglioma 1, astrocytoma 1, ACTH-oma 1). In primary pituitary dwarfism:
Hypoplastic anterior lobe was found in 18/18 (100%), ectopic supra-diaphrag
matic posterior lobe in 16/18 (88.9%), small sella in 15/18 (83.3%), stalk inter
ruption, thin or non visible 15/18 (83.3%). Another finding: Elongated stalk 3/18
(16.7%), partial empty small sella 5/18 (27.8%), hypoplasia of sinuses 12/18
(66.7%), hyperplasia of sphenoid sinus 1/18 (5,6%), dysgenesis of corpus callo
sum 3/18 (16.7%), basipharyngeal canal remnant 3/18 (16.7%). In secondary
dwarfism: Destruction of pituitary gland 12/15 (79%), pituitary fossa destruction
or expansion 11/15 (71%), small fossa 2/15 (14%), hydrocephalus 5/15 (33%).
Conclusion: MRI in patients with growth failure shows a hypoplasia or tumorous
or/and surgical destruction of pituitary gland and stalk. In primary pituitary dwarf
ism the hypoplasia of adenohypophysis is associated with small pituitary fossa
and neurohypophysis, and in some patients with changes of stalk, sinuses, cor
pus callosum and remnant basipharyngeal canal.

C-0810
3D-imaging of perfused cerebral blood volume in acute stroke using
multislice CT
H. Dltt', E. Klotz', R. Raupach', B.F. Tornandl', M. Koenig', P.Schramm",
S.P. Kloska'; 'Erlangen/DE, 2Forchheim/DE, 3Bochum/DE, 4Heidelberg/DE,
SMunster/DE

Purpose: It was shown that axial CT angiography (CTA) images can be used in
acute stroke to extract perfused blood volume information, allowing a prediction
of infarct volume. We extend the concept into a routinely usable, three-dimen
sional technique for whole brain blood volume imaging.
Methods and Materials: We developed an algorithm based on the automatic
registration of high-resolution CTA with non-enhanced CT (NECT) images. Vas
cular structures, bones and ventricles are removed using automatic segmenta
tion. The images are smoothed by non-linear low pass filtering to enhance
parenchymal contrast. The registered NECT data are subtracted, differences
normalized to the enhancement level in a local reference vessel. Results are
color mapped and displayed in three orthogonal views. Continuous blending with
the CT images is also possible. We tested the algorithm on 10 cases with MCA
stroke retrospectively selected from a multicenter trial.
Results: Registration worked reliably and efficiently in all cases. The extent of
ischemia in subvolumes where Perfusion CT was available corresponded to per
fusion deficits in CBF and CBV images. The coronal and sagittal reformations
allowed an easy assessment of the three-dimensional extent of the ischemic
lesions. Processing lime was 3-5 minutes.
Conclusion: The registration and subtraction technique allows three-dimension
al display and assessment of perfused blood volume from standard NECT and
CTA images routinely acquired in stroke protocols. It requires no additional radi
ation and contrast and can be performed in a short amount of time. It has the
potential to complement dynamic quantitative perfusion CT by extending it to the
whole brain.

C-0811
MRI features of intracranial lipomatous lesions
S. Cakirer, M. Basak, E. Karaarslan; IstanbullTR

Purpose: Lipid containing tumors of the intracranial region are rare benign masses.
The major lipomatous masses may be listed as lipomas, dermoids, and tumors
with lipoid metaplasia, most common of which is lipomatous meningioma.
Materials and Methods: Cranial MRI studies that were performed on a 1.5 T MR
scanner during the last two years (n=7852 patients) in our MRI unit were scanned,
and those with lipomatous lesions (n=50) were detected. The locations for lipo
mas were pericallosal area (n=15), sylvian fissure (n=6), quadrigeminal cistern

(n=3), interpeduncular cistern (n=2), cerebellopontine angle cistern (n=3), cere
bellomedullary cistern (n=1), chiasmatic-suprasellar cistern (n=5), and choroid
plexus of the atrium (n=5). The locations for dermoid cysts were chiasmatic-su
prasellar cistern (n=6), sylvian fissure (n=1), quadrigeminal cistern (n=1), and
temporal pole (n=1). The location for lipomatous meningioma was parafalcian
area (n=1).
Results: Imaging characteristics of lipomatous masses, both intracranially and
extracranially, may be evaluated on MRI studies in details. They have high signal
intensity on both T1- and T2-weighted spin-echo sequences, they may be ho
mogeneous or heterogeneous depending on their tissue content. Fat-suppressed
sequences cause cease of their high signal intensity. A more specific clue is
chemical-shift artifact, which is displayed as a region of signal void at fat-water
interfaces and hyperintensity at water-fat interfaces, along the frequency-encod
ing axis. They usually do not enhance following gadolinium administration, how
ever they may rarely have contrast enhancement secondary to the soft tissue
components they have or to the complications as infection.
Conclusion: MRI characteristics of rare intracranial lipomatous masses have
been presented, and the underlying reasons for those appearances on MRI have
been discussed in this study.

C-OB12
Rare intraventricular brain tumors: CT and MR features
I.G. Mountanos', S.1. Manolakakis ', K. Kotridis', A.H. Karantanas';
'KalamatalGR, 2VeraialGR, 3LarissalGR

Purpose: To describe CT and MR features of some of the least common intra
ventricular brain tumors.
Materials and Methods: In the time period between January 2001 and June
2002 twenty patients, ten women and ten men, aged 8 to 75 years were exam
ined because of unspecific complaints such as headaches and/or dizzines. Sev
enteen had both CT and MR scans and three MR scans only. Both unenhanced
and contrast enhanced CTwas performed while MR scans comprised unenhanced
and contrast enhanced sequences. MR scans were performed in two MR units of
1 and 0.5 T.All patients underwent surgery and had a definite pathological diag
nosis.
Results: There were 20 intaventricular tumors, one patient presenting with a tu
mor in the 4th ventricle, 2 in the 3'dventricle and the rest in the lateral ventricles.
Pathological diagnosis included lymphoma, ganglioglioma in two cases, menin
gioma in three, multiple meningioma, oligodendroglioma, subependymal giant
cell astrocytoma in six, cavernous angioma, arachnoid cysts in three, and epider
moid in two.
Conclusion: We present the CT and MR imaging features of uncommon intra
ventricular brain tumors.

C-0813
Accuracy of computer-assisted brain punctures using a novel targeting
device: A phantom study
P. Kovacs, W. Eisner, T. Lang, M. Knoflach, M. Rieger, W.R. Jaschke, R.J. Bale;
Innsbruck/AT

Purpose: To determine accuracy of computer-assisted punctures of the major
brain regions using a novel targeting device.
Materials and Methods: A phantom of the head (scale 1:1) was buill by filling a
plastic model with agar-agar and embedding 10 pins made of acrylic glass fixed
to the ground plate in every hemisphere. Beads of glass were fixed to the tip of
the pins to serve as targets. In both hemispheres 2 targets in different levels were
considered to be in the frontal, the parietal, the occipital and the temporallabe as
well as in the thalamic region (n=20). CT data (1.25 mm slices) and MR data
were fused on a navigation system (StealthStation, Medtronic, USA) to plan the
punctures. The entry points were defined according to neurosurgical standards.
The centers of each bead were defined as target points. According to these plans
our patented Vertek targeting device was adjusted and the puncture was per
formed using a 1.0 mm surgical pin. On a subsequent CT-scan the distance of
the target perpendicular to the axis of the pin and the angle of deviation was
determined. This procedure was repeated 5 times (N=100).
Results: The distance increased slightly with an increasing length of the plan.
The mean distances in the major brain regions ranged between 1.1± 0.6 mm and
1.8± 1.0 mm. The mean deviation ranged between 0.9± 0.5 0 and 1.5± 0.80

•

Conclusions: Using adjustable targeting devices navigation systems allow high
ly accurate punctures of all major brain regions based on CT as well as MR data.
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C-0814
Imaging of the corpus callosum: Development, normal anatomy and
pathological states
A.~, A. Carvajal . A. Rovira, M. Zauner, J. Branera, J. Rimola Gibert;
Sabadel/lES

Purpose: The corpus callosum is the major axonal commissure of the brain ,
connecting the two cerebral hemispheres and providing communication between
the cortical and subcortical neurons. The aim of this study is to review the embry
ology and the development of this structure, to describe the normal CT and MR
appearances. and to show neuroradiological findings of pathology that can affect
the corpus callosum.
Methods and Materials: We illustrate the normal anatomy of the corpus callo
sum and a wide spectrum of pathologic conditions involving this structure through
a selection of cases from a retrospective review of the CT and MR examinations
carried out in our center over the last four years .
Results: Normal anatomy and a wide spectrum of pathologies affecting the cor
pus callosum are illustrated by CT and MR examinations. We group the findings
according to etiology: malformation, tumor. vascular. trauma. demyelinization,
infection , and degeneration. placing emphasis on the radiological features and
the differential diagnosis.
Conclusion: MRI depicts the anatomy of the corpus callosum superbly, enabling
recogn ition of all potential types of disorders. It enables better characterization of
lesions, making it the most useful method of evaluating the corpus callosum.

C-0815
Whole brain volume changes in patients with relapsing-remitting multiple
sclerosis
M. Jjnochoysl , l. Seidl, J. Krasensky, J . Obenberger, E. Havrdova , O. Dolezal .
T. Vitak , J . Danes; Prague /CZ

Purpose: To correlate the whole brain volume measured by MRI scans with clin
ical disability, which is represented by EDSS score, in patients with multiple scte
rosis (MS) .
Materials and Methods: Sixtyfour patients with clinically definite relapsing-re
mitting MS and healthy control SUbjectsunderwent magnetic resonance imaging .
At the first year MR was made every 8 weeks , forty patients had been controlled
after two years and EDSS determined every year in the same time with MR.
Mean age was 33 years, mean duration of disease 7 years and median EDSS
score 2. Measurements of atrophy were performed using an interactive in-house
programme in FLAIR (1.5 mm section thickness) andTl weighted images (1 mm),
using a semiautomated segmentation based on local thresholding. The coeffi
cient of variation (CoV) was about 2%.
Results: A moderate correlation was found between the decrease of brain vol
ume of patients with MS and clinical disability changes. represented by EDSS
score and measured with some delay, Spearman rank correlation R = - 0,391
(p=0,012) . In the first year a mean decrease of brain volume was 0,7%. in the
second year 0.8%.
Conclusion: The study analysed a possible correlation between the loss of brain
tissue volume and disabilily. A moderate correlation was found. This could be
influenced by the relatively low disability of patients and relatively short study
duration.
Supporter by: Research project Plast icity of the brain , n. CEl J13/98:111 t 0000
1-206016.

C-0816
Stroke and multldetector perfusion CT: Accuracy and feasibility of
diagnosis
S.P.~' , M. Freund ' , D.G. Nabavi' , C. Gaus' , E.-M. Narn' , E. Klotz ',
E.B. Ringelstein ' , W. Heindel' ; 'Munsfer/DE. 2Forchheim/DE

Purpose: We evaluated the accuracy and feasibility of multidetector perfusion
CT in the assessment of acute stroke .
Material and Methods: 41 patients with suspected brain ischemia of the anter ior
circulat ion and a symptom onset up to 8 hours (mean 3.05 hours) were examined
using a multidetector CT scanner. Perfusion CT (PCT) was performed at the level
of basal ganglia in two adjacent sections simultaneously. Perfusion maps of the
cerebral blood flow (CBF), the cerebral blood volume (CBV) and the time to peak
(TIP) were calculated. The estimated size of infarction in the different perfusion
maps and the final size of infarction of follow-up examinations (CT n=26, MRI
n=15) were measured in percentage of affected hemisphere.
Results: PCT revealed cerebral ischemia in 29 patients. In 2 cases PCT was
diagnostical sufficient only in one slice section. In 3 patients neither PCT nor

follow-up examination showed evidence of cerebral infarction. In 8 patients PCT
missed an infarction, detected in the follow-up examination. 4 infarctions were
located in the white matter within the section levels. The mean size of all of these
missed infarctions was small (mean 1.47 em'). CBF demonstrated the best cor
relation of estimated size of infarction in the perfus ion maps and final size of
infarction in the follow-up examinations (r=0 .71).
Conclusion: PCT safely detects terr itor ial brain infarction, however small infarc
tion of the white matter within the section levels can be missed . The estimated
size of infarction in the CBF maps is well correlated to the final size of infarction.

C-0817
Serial CT perfusion studies In reversible middle cerebral artery occlusion
model of subhuman monkey
J. Zhgng, Y. Zhang; Tianjin/CN

Purpose: To evaluate acute hemodynamic changes in middle cerebral artery
occlusion (MCAO) model of monkey by CT perfusion; to elucidate appearance
and duration of ischemic penumbra on CT perfusion image.
Methods and Materials: The middle cerebral arteries of six adult monkeys were
occluded by endovascular means with 3·F SP silks. CT perfusion examinations
were performed before and 2. 4. 8. 24 hours after occlusion. Reperfusion was
performed 8 hours after occlusion. Infarct area was calculated by quantitative
histological procedures (TIC staining) after 1 to 7 days of occlusion.
Results: CT perfusion can demonstrated ischemia as early as 2 hours after oc
clusion, which showed decreased cerebral blood flow (CBF), delayed time to
peak (TIP), prolonged mean trans it time (MD), slightly decrease cerebral blood
volume (CBV) . At 2,4 hours after MCAO. the area of hypoperfusion on CBV map
was smaller than that of CBF, MTI, TIP maps (p < 0.05) . Within 4 hours after
MCAO, the hypoperfusion area on CBF maps consisted of two parts: ' CBF=CBV'
which had both decreased CBF and CBV and ' CBF>CBV' which had decreased
CBF but normal CBV. There was a temporal declined trend of percentage of
' CBF>CBV", which were 76% and 40% at 2, 4 hours repectively. The region of
' CBF>CBV' had characterized normal CBV and 50% decreased CBF.
Conclusion: Our study suggested region of ' CBF>CBV' was ischemic penum
bra, which existed at most 4 hours after MCAO.

C-0818
Intra-arterial thrombolysis for treatment of acute ischemic stroke:
A single center's experience
K. Nedeltchev, M. Arnold, C. Brekenfeld , F. Stepper, T.J. Loher, L. Remonda,
H.P. Mattie, G. Schroth; Berne/CH

Background: The PROACT II study demonstrated that intra-arterial thromboly
sis (IAT) is beneficial for patients with occlusion of the middle cerebral artery
(MCA). It is uncertain, whether this benefit can be reproduced in a single center
extending it to occlusions of other intracranial arteries.
Materials and Methods: 202 consecutive patients with acute stroke underwent
IAT with urokinase. Outcome was assessed using the modified Rankin Scale
(mRS) at 3 months after stroke onset.
Results: 135 patients had occlus ion of the MCA , 5 of the anterior, 2 of the poste
rior cerebral artery, 31 of the internal carotid artery and 29 of the basilar artery.
The median National Institutes of Health Stroke Scale score at admission was
16.The average time from symptom onset to thrombolysis was 260 minutes . Par
tial or complete recanalization (TIMI 20r 3) was achieved in 70%. Symptomatic
intracranial hemorrhages occurred in 5%. Overall 53% of the patients had a fa
vourable outcome (mRS: 0-2) . 29% a poor outcome (mRS: 3-5) and 18% died .
The site of the vessel occlusion was the strongest predictor of outcome. In pa
tients with MCA occlusions favorable outcome was associated with lower age
(p=0.048), vessel recanalization (p=0 .006) and low initial NIHSS (p < 0.0001) .
Patients with diabetes were less likely to have a favorable outcome (p=0.004).
Conclusions: IAT can be safely performed in a single stroke center achiev ing
results similar to those of the randomized trials. Our results suggest that IAT
might be extended to occlusions of intracranial arteries other than the MCA.

C-0819
Pre- and in-hospital delays from stroke onset to intra-arterial thrombolysis
K. Nedeltchev, M. Arnold , C. Brekenfeld . J. Isenegger, L. Remonda ,
H.P. Mattie, G. Schroth; Berne/CH

Background: Thrombolysis for treatment of acute ischemic stroke should be
administered as fast as possible after symptom onset. The aim of this study was
to examine in our tertiary care center the time intervals preceding intra-arterial
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thrombolysis (IAT) in order to accelerate and optimize the management 01acute
strokes.
Materials and Methods: Between January 1, 2000 and April 30, 2002, 597 pa
tients with acute stroke were admitted to our stroke center. 148 patients under
went diagnostic arteriography, and 100 (16.8%) received IAT.For all 01them. we
prospectively recorded and analyzed the time 01symptom onset, admission, CT
and/or MRI scan, diagnostic arteriography, and, il performed , lAT.
Results: The mean time to arrival in the emergency room was 99 minutes lor
patients who were admitted directly (Bern patients) , 127 minutes lor those who
were relerred Irom community hospitals without a CT scanner (non-Bern/-CT
patients) , and 210 minutes lor patients Irom hospitals with imaging lacilities (non
Bern/+CT patients) . The mean delay Irom symptom onset to treatment was
234 minutes lor Bern patients, 269 minutes lor non-Berrr-C'I and 302 minutes
lor non-Bern!+CT patients. The patients lrom the last group needed longer to
receive IAT than did patients who were admitted directly (p=0.002) or who were
translerred Irom a hospital without a CT scanner (P=0.03).
Conclusions: This prospective study indicates that direct relerral without prior
imaging at community hospitals saves time until IAT.In addition, our in-hospital
delay preceding IAT is longer than the delays reported lor intravenous thrombol
ysis and leaves room lor improvement.

C-0820
Functional MRI as a method to determine the gender-dependant location
and activation of brain smell centres
M.D. Marchwicka -Wasiak , B. Goraj; LodzlPL

Purpose: The sense 01smell is not very strong in humans , and this constitutes
one of the reasons lor which a knowlege about how the human brain encodes
smells is not complete. The study was conducted in order to compare the location
and activation 01smell brain centers in lemales and males brains using ollactory
nerve-mediated (geraniol) and combined olfactory and trigeminal nerve-mediat
ed (patchouli) stimulants.
Materials and Methods:10 normal. healthy volunteers (five women and five men
were examined to determine the activated cortex areas during stimulation by
geraniol and patchouli. MR brain scans were obtained using a 1.5T clinical scan
ner (Magnetom Vision , Siemens Medical System) , with the head-neck coil. The
imaging was performed in each subject in axial planes parallel to anterior-poste
rior commisure using SE and EPI sequences with a blood-oxygen-Ievel-depend
ent (BOLD) effect. The mean pixel intensity 01activated images was subtracted
lrom the mean pixel intensity 01preactivated images .
Results: The olfactory system-mediated stimuli (geraniol) evoked bilateral acti
vation of lemale brain smell centers and predominantly right hemisphere centers
activation in male brains. The exposure to the olfactory and trigeminal nerve
mediated stimuli (patchouli) showed more activated regions in both sexes than to
the olfactory nerve-mediated stimuli.
Conclusions: IMRI proved to be a uselul method to compare the location and
activation 01male and lemale brain smell centers .

C-0821
Evolution of ischemic penumbra in acute stroke: A correlative study of
early MR Imaging findings with evolution of infarct
S.~, T. Stadnik . M. Osteaux; Brussels/BE

Purpose: To find correlation of the MR imaging findings in the ischemic penum
bra in acute arterial stroke patients, with the stroke outcome and also with reper
meabilization 01the arteries on lollow-up MR angiography (MRA).
Materials and Methods: Diffusion-weighted and perfusion-weighted imaging (OWl
and PWI) was performed in 7 acute stroke patients within 6 hours 01symptom
onset. On these maps, the regions 01interest (ROls) were drawn in ischemic core
(ROI 0), the penumbra that progressed to infarction (ROil) and the penumbra
that recovered (ROI 2) on the basis ollollow-up scans. A lourth ROI (ROI 3) was
drawn on the normal contralateral hemisphere .The normalized diffusion and per
lusion parameters lor these ROls were compared with the lesion outcome on
lollow-up OWl and with repermeabilization on lollow-up MRA.
Results: The rCBF and MTT ratios were the best predictors 01the evolution 01
the penumbra . The threshold ADC value for further inlarction was 0.87 in our
patients . One interesting finding is a potential correlation between the rCBV and
the success of repermeabilization alter IV rt-PA thrombolysis .We have lound that
patients with high rCBV ratio (2.16±0 .37) showed repermeabilization alter rt-PA
treatment and those with low rCBV ratio (1.03±0.23) showed no repermeabiliza
tion, in spite 01treatment (p value = 0.05) .
Conclusions: We found a potential correlation 01perfusion parameters and reper
meabilization 01arteries and could also define viability thresholds, which need to

be prospectively tested on a larger patient sample before they can be applied
clinically.

C-0822
The interobserver variations of ADC numbers of the different regions of the
brain
M.K. Bilgili, B. Unal, I. Simsir , T. KaragQlle,SA Kara; AnkaralfR

Purpose: Diffusion-weighted MR imaging 01 the brain has been shown to be
uselui in the diagnosis of several clinical conditions. Also the AOC numbers are
frequently used to characterize brain disorders. The purpose 01our study was to
test the interobserver variance among the different ROI sizes obtained from dif
ferent locations 01the human brain by two radiologists.
Materials and Methods: Among a series of 23 patients undergoing clinical MR
imaging including a diffusion-weighted sequence, all patients in whom MR exam
iations normal were judged. A 1,5 -T MR imaging system using a b-value 01
1000 sec/mm' was used to obtain dillusion weighted images. From trace weight
ed diffusion-weighted images. ROI 0126 and 52 area were placed at the dillerent
areas 01the brain (centrum semiovale , Irontal white matter, nucleus caudatus
and putamen , thalamus, red nucleus , pons and dentate nucleus). The ADC val
ues obtained lorm each region 01the brain lor each radiologist were compared
statistically.
Results: The mean ADC numbers 01the different areas 01the brain ranged be
tween 645,97 and 818,59 x 10-8 cm2 The interobserver variance was signilicant
Iy different among the radiologist in some 01 the selected areas (Irontal while
matter with each ROI, thalamus , red and dentate nucleus) .
Conclusion: The knowledge of interobserver statistical differences while meas
uring the ADC numbers of the brain Irom different regions is important in the
assessment 01diseases , and the statistical difference among the different radiol
ogists lor different regions 01the brain may limit the reproducibility 01results .

C-0823
Dynamic CSF flow MR imaging In patients with neuroendoscopic third
ventriculostomy by use of differently acquired RETRO FISP 2D CINE MR
studies
M.A. Lucic ', M. NaguliC>, A. Milojevic' , D. Kozic' , K. Koprivsek ', D. Djilas
Ivanovic', I. Vukadinovic' , D. Bogdanov ic' , Z. Babic'; 'No vi SadIYU.
2BeigradeIYU

Purpose: Todetermine the possibilities 01two differently acquired CINE MR stud
ies in visualization 01pulsatile CSF flow intensity in the patients with neuroendo
scopic ventriculostomy 01 the third ventricle performed lor non-tumorous
aqueductal stenosis.
Methods: Fourtyone patients with aqueductal stenosis underwent brain MRI on
1.5T MR unit belore and alter the endoscopic third ventriculostomy. Two ECG
retro-gated FISP20 sequences (Iirst one TR40/FA17 and second one TR30/FA70)
were performed at one lixed slice position in midsagital and paratransversal plane
(last one located perpendicularly to the third ventricle floor), displayed by multi
plegated images in a closed-loop cine lormat.
Results: Back-and-Iorth CSF flow through the neuroendoscopic perforation 01
the third ventricle floor was observed with both RETRO FISP2D sequences in
midsagital plane in 37/41 patients (90.24%), but CSF flow in paratransversal plane
was visible only by use of RETRO FISP2D (TR30, FA70) sequence. Postopera
tive volume reduction of lateral and third ventricle was detected in 11 01those 37
patients (29.73%), while in 26/37 patients (70.27%) no significant changes to
preoperative volume 01ventricles was found. In 4/41 (9.76%) patients CSF flow
was not detected by use of both sequences in both planes , indicating non-ade
quate postoperative effect.
Conclusion: Both RETRO FISP2D (TR40/FA17) and RETRO FISP2D (TR30,
FA70) sequences performed in midsagital plane may be used lor evaluation 01
CSF flow in patients who underwent neuroendoscopic third ventriculostomy, yet
higher flow sensitivity achieved on RETRO FISP20 (TR30, FA70) sequence in
paratransversal plane reveals better possibility 01CFS velocity estimation at the
required level.

C-0824
Discrepancies between CT and MRI findings in patients with closed head
Injuries in the acute phase
A.H. Karantanas, A. Komnos, K. Paterakis , G. Hatjigeorgiou; Larissa/GR

Purpose: To compare the early MRI and CT findings in patients sullered closed
head injury.
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Methods and Materials: A group of 62 patients with closed head injury and
discrepancy between the apparently normal or with minor CT findings and their
neurological statuses were prospectively studied with MRI. Both CT and MRI
were performed within the first 6 days after injury. According to the Glasgow Coma
Scale (GCS), 46 patients suffered severe head injury (GCS < 8) and 16 patients
moderate head injury (GCS 9-12). Four MRI sequences in various planes were
applied using a 1T MR scanner.
Results: CT findings were present in 19 out of 62 patients and MRI in 61. Extra
axial lesions were found in 52 patients with MRI and in 16 with CT. Subarachnoid
hemorrhage (SAH) was observed in 40 patients with MRI and in 12 with CT.
Intraventricular hemorrhage was observed in 15 patients with MRI and in 6 with
CT. Intraaxiallesions were demonstrated in 54 patients with MRI and in 17 pa
tients with CT. MRI demonstrated diffuse axonal injuries (DAI) type I in 27 pa
tients, type II in 32 and type III in 9 as opposed to 2 patients, 1 and 0 with CT
respectively. The FLAIR sequence alone, revealed 89% of the findings demon
strated by all 4 MRI sequences.
Conclusion: In closed head injury patients with minor or absent CT findings and
severe or moderate injury, the MRI findings are almost always present and in
clude particularly DAllesions and SAH.

C-0825
Combination of single voxel proton MR spectroscopy and ACCs calculation
in evaluation of common adult brain tumors
N. Bulakbasi, M. Kocaoglu, B. Ustunsoz, C. Tayfun, T. Ucoz; AnkarafTR

Purpose: We hypothesis that combination of MR spectroscopy and apparent
diffusion coefficients (ADCs) calculation can improve the preoperative diagnostic
efficiency of MR imaging in patients with brain tumor.
Methods: Fortynine patients with histologically proven brain tumors were pro
spectively evaluated by contrast-enhanced MR imaging, single voxel proton MR
spectroscopy (TE=135 ms) and diffusion weighted imaging (b=O,500,100 s/) be
fore the surgical procedure.
Results: MR spectroscopy can differentiate the benign vs. malignant tumors from
control group and each other but, not useful in grading of malignant tumors. In
differentiation of malignant vs. benign tumors, NAAlCho. NAAlCho+Cr. Lac/Cr
and Alanin/Cr ratios (p < .001) were statistically more significant than NAAlCr
and LaclLip ratios (p < .05). Increase in Lip/Cr and Alanin/Cr ratios can discrim
inate metastasis and meningiomas from others respectively (p < .001). Increase
in Lac/Cr ratio was correlated with the degree of malignancy (r= -71). ADCs were
statistically effective in grading of malignant tumors (p < .001) but, not in differen
tiation of different tumor types having same grade from each other. High-grade
malignant tumors (87.16 ± 10.41 x 10.3 Is) had significantly lower ADC values
than low-grade malign (115.33 ± 11.67 x 10-3 Is) and benign (107.69 ± 8,05 x 10
3 Is) tumors. Peritumoral ADCs were significantly higher in low-grade astrocyto
ma than high-grade astrocytomas (p < .05).
Conclusion: Combination of these two techniques can differentiate and grade
the brain tumors and improve the diagnostic efficiency of MRI. Both techniques
are insufficient to make a differential diagnosis between tumor groups having the
same grade. ADCs calculation cannot discriminate peritumoral edema from tu
moral infiltration.

C-0826
Ischemic infarction in the posterior circulation:Topography, stroke
mechanism and outcome
E. Vasiliadi, G. Tsivgoulis, P. Siemou, P. Konstantopoulou, K.N. Vemmos,
G. Pampouras; AthenslGR

Purpose: To evaluate the prevalence, stroke mechanism, radiological findings
and outcome of posterior circulation infarcts.
Materials and Methods: From a series of 1305 consecutive patients with acute
first-ever ischemic stroke, 350 (26.8%) had infarcts in the posterior circulation.
They all had an initial CT-scan on admission and 73% had a second CT or MRI
during hospitalization. Infarcts were classified according to anatomic location as
proximal-middle-distal by criteria based on previous studies. Infarct topography
was correlated to patients' characteristics, stroke mechanism and radiological
findings. Survival was determined by Kaplan-Meier estimates.
Results: Our patients were 240 men (68.6%) and 110 women (31.4%), mean
age 68.8±11. Most of the infarcts were distal (54.3%), while 32.3% were middle,
8.6% proximal and 3.8% mixed type. The commonest stroke mechanism in prox
imal infarcts was large artery occlusive disease (46.7%). Middle infarcts were
mainly lacunar (56.6%) while distal infarcts were embolic: cardiac source 44.2%,
intra-arterial 7.9% and unknown source 13.7%. Hemorrhagic transformation was
noticed in 10% of the infarcts, mainly the distal ones. Short-term survival had no

significant differences but long-term mortality was higher in patients with mixed
type or distal infarcts (log rank test p=0.013).
Conclusions: Infarcts in the posterior circulation represent one fourth of ischem
ic strokes and are a very heterogeneous group. Most of them are distal, caused
by embolic mechanism and have a poor outcome. Middle and proximal infarcts
have a better survival and are usually not embolic. Early recognition of anatomic
territory involvement indicates the stroke mechanism and may introduce the ap
propriate therapy.

C-0827
Quantitative assessment of brain perfusion disturbance: Comparison
between MRI and MSCT perfusion protocol
M. Rados, R. PrpicVuckovic, J. Papa, S. Supe, N. Zurak; ZagreblHR

Purpose: To conclude which imaging strategies (MSCT or MRI perfusion proto
cols) are more suitable for the detection of perfusion disturbances in acute ischemic
stroke and recurrent brain tumor.
Patients and Methods: A series of 20 patients with symptoms of middle cerebral
artery ischemic stroke less than 12 hours after the onset of neurological symp
toms have been investigated. We randomly studied 10 patients with MSCT per
fusion protocol (GE Light Speed Ultra) and 10 patients with MRI protocol (Siemens,
Symphony). During the follow-up of 16 patients with surgically treated astrocytic
brain tumors were tested both with MSCT and MR perfusion protocol.
Results: The average time to complete the diagnosis of acute ischemic stroke
with MSCT protocol (nonenhanced CT, CT angiography, CT perfusion and post
processing) was 18 ± 3 minutes, versus 52 ± 7 minutes for MRI protocol (Tl sag,
FSE T2 ax, nonenhanced 3D TOF MRA DWI, PI, postprocessing).
Diagnosing recurrent brain tumors we spent 47 ± 8 minutes for MRI protocol (SE
Tl sag, FSE T2 ax, DWI, PI, postprocessing) versus 16 ± 2 minutes for MSCT
protocol.
Conclusion: Protocols on MSCT scanners are faster and allow comprehensive
imaging of acute stroke within 20 minutes after the admission of patient. Even
though more time is needed for completing MRI protocol in recurrent brain tu
mors, this technique is more appropriate and we believe more precise than MSCT
perfusion technique.

C-0828
Blood volume flow quantification of brain supplying circulation in
fibromuscular dysplasia
D.J. Dinter, W. Neff, S. Meairs, C. Dueber; MannheimlDE

Purpose: Determination of blood flow in brain supplying arteries in patients with
fibromuscular dysplasia (FMD) using 2D cine phase-contrast MR blood flow quan
tification.
Material and Methods: 6 patients with angiographically proven FMD (age 33-60
years, 3 female, 3 male) with typical stenoses and dilatations of the cervical ar
teries underwent DSA, MR imaging and MRA of the brain and contrast-enhanced
MRA of the cervical vessels. Additionally 2D cine phase-contrast MR flow meas
urements were performed in both common and internal carotid arteries and the
basilar artery. Quantitative blood flow results were compared to the results of 15
age-matched normal controls and individually discussed.
Results: FMD was located in the carotid (n=8) and vertebral (n=5) arteries with
a total of 13 arteries with FMD lesions. 4 patients demonstrated severe stenoses
of cervical vessels and 2 patients showed no or only mild stenoses. These pat
terns of lesions demonstrated the typical morphology of FMD with irregular zones
of widening and vessel narrowing. In the 2 patients with dilatated segments and
only mild stenotic lesions, quantitative flow measurements showed no differenc
es compared to normal controls. The 4 patients with moderate to severe stenotic
lesions demonstrated in quantitative blood flow evaluation reduced blood flow in
stenotic vessels and increased blood flow in not hemodynamically relevant sten
osed cervical vessels, feeding as increased collaterals the brain.
Conclusion: Quantitative blood flow evaluation demonstrates up to severe chang
es in brain supplying circulation in patients with FMD. Individually different blood
flow in cervical arteries depends on the hemodynamical relevance of FMD le
sions.
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C-0829
The appropriateness of CT-angiography as first examination in the
Investigation of subarachnoid hemorrhage due to ruptured cerebral
aneurysms
C.E. Kokkinis, N. Makris , M. Georganas, M. Vlichou, V. Filippi , T. Dimitriou,
M. Katsiri, G.M. Zavras; Kifissia/GR

Purpose: To evaluate the usefulness of spiral CT-angiography (CTA) as the first
examination in the assessment of subarachnoid hemorrhage (SAH) due to rup
tured intracranial aneurysms.
Materials and Methods: CTA of the brain vessels was performed on 70 patients
with SAH, using spiral CT. 150 ml of intravenous contrast was administered at
4 mils, after a delay 0120 sec. Slice thickness 1 mm and a reconstruction index
of 0.5 was used. Axial slices , as well as MPR, MIP and SSD reconstructions
were reviewed. Intra-arterial digital subtraction angiography (IA-DSA) followed in
all patients.
Results: 67 aneurysms (3 - 30 mm in size) were detected by CTA in 54 patients
(4 patients had arteriovenus malformation and 12 were normal). Comparing to
DSA, there was one false negative case and one false positive.The sensitivity of
CTA was 98.5% and the specificity 94%. The location, shape and orientation of
the aneurysm and existence of calcification or thrombosis were also identified by
this method. The delineation of the neck of the aneurysm and its incorporation
into parent artery was revealed in most cases.
Conclusion: CTA is a very useful method in demonstrating intracranial aneu
rysms as causes of SAH. It can be the first angiographic examination following
immediately the plain CT scan where SAH is confirmed. If the therapeutic plan
ning requires addit ional information DSA follows, and the comb ination of CTA
and DSA is very helpful in the management of the patien t.

C-0830
Biochemical charaterization and differentiation of neoplastic and non
neoplastic epileptogenic brain lesions with 1H MRSI
K. Vuori , L. Kankaanranta, A.-M. Hiikkinen, L. Valanne , E. Gaily, M.-
L. Granstrom, G. Blomstedt, A. Paetau , N. Lundbom; HelsinkilFI

Purpose: To assess the value of semiquantitative proton MR spectroscopic im
aging in differentiating between neoplastic and non-neoplastic brain lesions.
Methods and Materials: Nineteen patients with seizures and a cortical lesion on
MRI were studied with MRSI , with age and sex matched controls. Ten patients
had a neoplastic (astrocytoma, oligodendroglioma or oligoastrosy1oma) and nine
had a non-neoplastic lesion (dysembryoplastic neuroepithelial tumor, cortical
dysplasia or hamartoma). Two-dimensional spectra were acquired at 1.5 T.Two
voxels represented the lesion core and CSO was used as a reference, both in the
patients and in the controls. Relative lesional Cho-, Cr- and NAA-changes were
compared with linear discriminant analysis (LDA).
Results: In the neoplastic lesions, the loss of NAA was in average more severe
(-72%±15%) and the increase in Cho more pronounced (117%±56%) than in the
non-neoplastic lesions, with typically mild loss of NAA (-26%±21 %) and mild in
crease in Cho (22%±62 %); P < 0.0001 and P < 0.01, respectively.
Conclusions: Relative changes in Cho and NAA differentiate neoplastic from
non-neoplastic les ions without overlap. In both groups, however , Cho can be in
creased up to - 150%. In the neoplastic lesions, this was combined with a low
level of NAA. In contrast, in the non -neoplastic lesions, high Cho appeared with
nearly normal NAA, and normal or low Cho with low NAA. Non-neoplastic lesions
can thus have high glial proliferation but they lack the neuronal loss typ ical of
neoplasms.These results underline the role of the neuronal marker NAA as the
most distinctive feature between neoplastic and non-neoplastic brain lesions.

C-0831
Segmentation based on MRI as a method to evaluate brain volume in
patients with anorexia nervosa
P. Grzelak, J. Rabe-Jablonska, B. Goraj ; LodzlPL

Purpose: The aim of this study was to implement the segmentation method based
on MRI scans to evaluate the brain volume alteration in patients with anorexia
nervosa.
Materials and Methods: 12 women hospitalized with the clinical diagnosis of
anorexia nervosa were the subject of the study. MR images of their brains were
used as a base to qualify: CSF, gray and white matter was differentiated into
separate compartments. Data were then post-processed with the use of dedicat
ed software on PC workstation. Pixels of all images of entire MR brain study were
summed across the levels. The same procedure was applied in the aged-matched
group of healthy, young women to create the reference volume values.

Results: In patients with anorexia nervosa CSF volume was significantly bigger
than in the healthy volunteers. Additionally, body mass index (BMI) in anorectic
group positively correlated with total cerebral volume. There was a relevant rela
tionship between enlargement of CSF volume and reduction of total brain tissue
volume. This decrease was observed in white matter whereas gray matter was
almost unchanged.
ConClusion: The method applied in the study proved to be useful to quantify
brain volume in patients with anorexia nervosa. Our study confirms volume re
duction of brain tissues in anorectic patients.This decrease was much more vis
ible in white than in gray matter what can suggest glial character of process.

C-0832
Functional MR imaging in a case of developmental stuttering
T.E. Maw,G. Fesl; Munich/DE

Purpose: The cause of developmental stuttering is unknown. Failure to develop
left-hemispheric dominance for speech is a long-standing theory; hyperactivity of
the right (language nondominant) cerebral hemisphere is postulated. PET stud
ies show decreases in regional glucose metabolism in the left caudate, Broca 's
area, Wernicke's area and frontal pole . PET also demonstrated overactivations of
the motor system with right cerebral dominance, overactivations of the cerebel
lum , and lack of left-lateralized activations of the auditory system. Using cortical
speech-evoked potentials no correlation of electrophysiological find ings and stut
tering were detected .
Materials and Methods: MR-aquisition: fMRI was performed using EPI sequences
atl .5 T.The examination consisted of 2 runs with 6 active and 7 baseline phases .
In the act ive phases (each 30 sec) of run 1 the subject pronounced SUbsequently
the 4 seasons in normal order and in a melodic way with fluent speech . In the
active phases of run 2 the subject had to speak out the same words all mixed up
which lead to stuttering. Anatomical scan for the overlay: MPRAGE. Postprocess
ing: The statistical analysis was performed with SPM99.
Results: The fluent speech task caused bilateral activation of the pre- and post
central gyrus in the face representation. Stuttering caused additional activations
bilaterally of the SMA , middle frontal gyrus, interparietal sulcus, super ior tempo
ral sulcus, precuneus and cerebellar hemispheres. Eye movement synchronous
to stutte ring caused an artifact in the orbits.
Conclusion: Stuttering is a disorder associated with the additional activation of
multiple cortical areas. There is also a remarkable overactivation of the cerebel
lum.

C-0833
Fusion of MRI and SPECT Images in detection of brain tumor recurrence
P. Grzelak, M. Gorska-Chrzastek, P. Gasinski, A. Radek, J. Kusm ierek,
W. Gajewicz, B. Goraj; LodzlPL

Purpose: The aim of our study was to visualize the fused display of the most
active metabolically brain tissue as seen on SPECT together with the post gado
linium·DTPA images in order to delineate brain tumors recurrence. We used Hl 
MRS to verify the metabolic content of the area .
Methods and Materials: In 8 pat ients with the clinical diagnosis of the recurrent
tumor we superimposed the brain SPECT images after administration of 131J
alfa-metylo-tyrozine and post gadolinium-DTPA MRI brain scans.The image fu
sion was performed with the self-developed techn ique.We applied isotope head
marking to assure that data fitting of both methods was accurate. Areas of the
highest accumulation of the 131J-alfa-metylo-tyrozine combined with post-gado
Iinium -DTPA evaluated regions were then SUbject to 1H-MRS. Spectroscopy was
carried out in SVS or CSI technique which depended on clinical condition of the
patient and localization factors.
Results: In all eight cases the areas of accumulation of 131J-alfa-metylo-tyro
zine appeared smaller on fusion images than the gadolinium-DTPA enhanced
MRI regions. The applied 1H-MRS methodology allowed verificat ion of the meta
bol ic content of the displayed areas and to some extent, proved the diagnosis of
the brain tumor recurrence.
Conclusion: Fusion of images better demonstrates areas of brain tumor recur
rence .The technique can be very useful to plan patient therapy including brach
y1herapy and diagnostic biopsy. H1-MRS helps to identify the character of the
tissues.
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C-0834
Multislice CT angiography in the intracranial aneurysms
A. Ahmetoglu, P. Kosucu, H. Dine, A. Sari, H.R. GOmele; TrabzonlTR

Purpose: To assess the diagnostic accuracy of multislice computed tomographic
angiography for intracranial aneurysms.
Material and Methods: The multislice CT angiography and DSA was performed
to 41 patients who were suspected to have intracanial aneurysms. CT protocol
was as follows: 0.75 mm slice thickness, 2xO.5 mm collimation with 0.5 mm re
construction and 1.3 mm table feed per rotation. A volume rendering method was
used to produce 3D CT angiography. Diameter, location, orientation and neck
and branching pattern of aneurysms were evaluated in both 3D CT angiography
and DSA then compared with each other.
Results: Of 41 patients DSA depicted 44 aneurysms in 33 patients. CT angiog
raphy depicted 44 aneurysms in 34 patients. One aneurysm demonstrated in
DSA was not detected on multislice CT angiography. One aneurysm demonstrat
ed on the multislice CT angiography and confirmed at surgery was not demon
strated in DSA. There was no false positive aneurysm in CT angiography. There
were 4 aneurysms smaller than 3 mm and CTA demonstrated all these aneu
rysm. Sensitivity and specificity of the DSA and CT angiography were 97.7, 100%
and 97.7,100% respectively. CT angiography demonstrated the neck of 5 aneu
rysms, which could not be demonstrated in DSA examination. In 9 aneurysms
CT angiography was superior to DSA for demonstration of arterial branching
pattern at the aneurysm neck.
Conclusion: Multislice CT angiography is superior to DSA in delineation of an
eurysm neck and branching pattern. Multislice technology with submilimeter col
limation improves detection of small aneurysm and delineation of neck of the
aneurysm.

C-0835
Comparison in children with periventricular leukomalacia between clinical
symptoms and MRI imaging
M. Raicevic, B. Vlahovic, Z. Lakicevic; Podgorica/YU

Purpose: There are variable imaging findings and clinical symptoms in periven
tricular leukomalacia. The aim of this study was to investigate the relationship
between clinical observations and MRI findings in periventricular leukomalacia.
Materials and Methods: A prospective analysis of 98 children with PVL studied
with MRI. There are different of MR findings and clinical date. Statistical analysis
was performed with contigency tables and the ANOVA test.
Results: Our studies showed variables included white matter hyperintesities
(scarce 64%, multiple 36%) and their location (parietal and occipital in 82% 
symmetric in 84%), white matter cysts 20%, ventricular size - dilated in 79%,
corpus callosum atrophic rations (ap:48; cc33). thalamic lesions 14%, optic radi
ation lesions 9%, brain atrophy (moderate 8%; severe 39%), anomalous veins
2%, hyaline membrane disease 38%, delivery asphyxia 51% , strabismus 27%,
intracranial hemorrhage 32% and psychomotor delay (symptomatic in 85%). Sta
tistically significant relationships were established between presence of cysts
(p=0,05) with antecendence of perinatal asphyxia.
Conclusions: We present the imaging finding in PVL where it can distiguish the
severerity of brain alterations. However, the relationship between imaging finding
and clinical symptoms is poor with statistically significant relationships only be
tween the presence of symmetrically distributed cysts of with acute perinatal suf
fering.

C-0836
MR imaging of photochemically induced focal cerebral Ischemia in rats:
A feasibility study with a 1.5 T clinical scanner
F. Chen, Y. Ni, N. Nagai, Y. Suzuki, S. Sunaert, J. Michiels,
K.L.S. Coenegrachts, D. Collen, G. Marchal; Leuven/BE

Purpose: To explore the feasibility of MRI of photochemically induced focal cer
ebral ischemia in rats, a reproducible model for stroke, with a clinical scanner.
Materials and Methods: Ten rats were subjected to photochemically induced
thrombosis (PIT) of middle cerebral artery (MCA). MRI weighted forT2 and diffu
sion, and Gd-DTPA enhanced T1 were obtained serially up to 9 days at a 1.5 T
Siemens scanner. Apparent diffusion coefficient (ADC) value, signal intensity of
ischemic lesion and lesion volume on MR images were measured. Final infarct
size at various time points was determined with histo-pathological sections of the
rat brain.
Results: Focal ischemic lesions of PIT model were clearly distinguishable in all
rats and with all imaging techniques. The ADC value, signal intensity and volume
of ischemic lesion on diffusion weighted images reversed transiently at 5 to 7

hours after the insult of MCA occlusion but recurred after 9 hours till 1 day. Blood
brain barrier damaged area (enhanced on post contrastT1 images) and contrast
enhancement of the infarct reached maximum at 1 hand 40 min after the injec
tion of Gd-DTPA respectively one day after MCA occlusion. Throughout the time
course, lesion volume obtained on MRI and pathology correlated well.
Conclusion: The MRI results supported the assumption that a reperfusion-Iike
phenomenon occurs in a PIT model. It is feasible to monitor the evolution of focal
cerebral ischemia in PIT model of rats with a 1.5 T clinical MR scanner.

C-0837
Estimation of the hardness of pituitary adenoma with magnetization
transfer imaging
R. Takagi, Y. Amano, A. Teramoto, M. Nakahara, N. Sanno, T. Kumazaki;
Tokyo/JP

Purpose: It is important to estimate the hardness of pituitary adenoma for trans
sphenoidal surgery. In this study. we demonstrate the usefulness of magnetiza
tion transfer (MT) imaging of pituitary adenomas for pre-surgical management.
Materials and Methods: 54 patients with pituitary macroadenomas were ana
lyzed. The adenomas included of 27 nonfunctional adenomas, 17 GH-producing
adenomas and 10 prolactinomas. In all patients, the T1-weighted sagittal images
were obtained both with and without MT saturation pulse. Following the MT im
aging, conventional T1 and T2-weighted MR images with and without contrast
enhancement were obtained. The MT ratio was calculated as (Slo-Slm)/Slo X100,
where Sio is the signal intensity of the adenoma before the MT pulse has been
applied, and Sim is the signal intensity after the MT pulse has been applied. All
patients underwent transsphenoidal surgery. From the surgical findings. the pitu
itary adenomas were divided two groups as solid tumor and soft tumor by neuro
surgeon. The MT imaging and MT ratio were analyzed and compared with
conventional MR images, pathological and surgical findings.
Results: In the 27 nonfunctional adenomas and 10 prolactinomas, the MT ratio
of solid tumor was greater than that of soft tumors (P < 0.01). In these patients,
the conventional MR images were not able to provide the information of tumor
hardness. In the 17 GH-producing adenomas, there is no significant difference in
the MT ratio between solid and soft tumor.
Conclusions: In the pre-transsphenoidal surgical management, the MT imaging
can be useful to estimate the hardness of pituitary adenoma.

C-0838
The dural tail sign: Beyond meningioma
A. Guermazi', Y. Miaux ', F. Lafitte', C. Adem', J. Chiras'; 'San Francisco,
CAlUS, 2Paris/FR

Purpose: To explain the significance and discuss the specificity of the "dural tail
sign" and to review the spectrum of disorders associated with dural enhance
ment.
Methods and Materials: From July 1993 to March 2001, 18 patients (10 women
and 8 men, age range 33-83 years) with the dural tail sign found on MR imaging
were retrospectively studied. The protocol for each MR study depended on the
clinical context and status of the patient. Nevertheless, all examinations included
axial spin-echo T1- and T2-weighted sequences, and contrast-enhanced axial
and coronal spin-echo T1-weighted sequences. Most of the examinations includ
ed an axial or coronal flUid-attenuated inversion recovery (FLAIR) sequence.
Results: There have been many, somewhat conflicting reports, published about
the significance of linear meningeal thickening and enhancement adjacent to
peripherally located cranial mass lesions on contrast enhanced MR images. Most
of the authors, and many clinicians, consider this so-called "tail sign" to be nearly
specific to meningioma. This exhibit illustrates the MR imaging findings of a wide
spectrum of disorders that may present this dural sign. Disorders covered here
include meningioma, neuroma, chloroma, sarcoidosis, metastases, lymphoma,
gliomas, and also cerebral Erdheim-Chester disease.
Conclusion: The dural tail sign is not specific to a particular pathologic process.
Nevertheless, useful conclusions to aid diagnosis can be drawn from the mor
phological appearance of the lesion, its pattern of enhancement, and whether it
presents as solitary or multifocal. The final diagnosis must be based on cerebro
spinal fluid studies or stereotactic biopsies.
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C-0839
CT perfusion imaging of the brain in patients with dementia: Comparison
with 1231-1MP scintigraphy and H20 PET
K. KillQ, S. ltoh ,T. Ota, M. Ikeda, M. Achiwa, M. Nishino , S. Abe, S. Nakano ,
T. Ishigaki; Nagoya/JP

Purpose: To compare CT perfusion (CTP) against 1231-IMP scintigraphy and
H20 PET imaging for the brain in patien ts with dementia.
Materials and Methods: Cerebral blood flow has been investigated with CTP,
1231-IMP scint igraphy, and H20 PET in patients with suspected Alzheimer type
senile dementia (SDAT) (35 cases , 10 male and 25 female ; age range , 58-89 y;
mean age 77 y). CTP images were acqu ired with the scanning parameters of a
detector configuration of 8 mm A-4, 1.0 seclrot, 120 kVp, and 100 m. As using a
multi slice CT after intravenous injection of a bolus of contrast material (50 ml,
10 rnl/sec), 1231-IMPscintigraphy (autoradiog raphic method) and H20 PET were
performed on the same day as CTP or within a week before or after CTP. Each
image was overlapped by an automatic registration tool. Cerebral blood flow (CBF)
was calculated from the axial image including the basal ganglion by setting re
gions of interest on the bilateral sides of frontal , temporal , and occipital lobes and
the basal ganglion.
Results: CBF calculated by 1231-IMPscintigraphy and H20 PET showed a high
level of consistency. CBF at CTP showed a relatively low consistency with CBF at
1231-IMPscint igraphy or H20 PET. In part icular, there were differences in CBF of
the basal gangl ion between CTP and 1231-IMPscintigraphy or between CTP and
H20 PET.
Conclusions: CTP is less efficient for the diagnosis of SDATlhan 1231-IMP scin
tigraphy and H20 PET.

C-0840
fMRI studies of primary motor cortex In thyroid disorders
S. Kllli§.bJ.l' , S.S. Kumaran ' , P.C. Jain ' , V.K. Jain' ; 'New Delhi/IN, "Ohio, OH/US

Amongst other symptoms , patients with dysfunction of the thyroid gland show
increased disorders of the motor system (muscle weakness and fatigue). The
funct ional status of these patients have not been investigated so far, hence the
pres ent study was undertaken.
Functional MRI stud ies were carried out in six healthy, right-handed volunteers,
alongwith six patients each of hypothyro id and hyperthy roid (20-45 years ).Whole
brain imaging was performed using Echo Planar Imaging (EPI) technique, on a
1.5T whole body MR system (Siemens Magnetom Vision).
The task paradigm consisted of 8 cycle s of active and control phase of 6 meas
urements each and all the subjects were required to perform right index finger
tapping (120 taps/min) during the active phase. Post-processing was performed
using Statistical Parametric Mapping on a voxel-by-voxel basis, with a general
linear model approach as implemented in SPM99 .
Distinct clusters of activation were found In primary somatomotor, supplementa
ry motor , somatosensory, auditory receptiv e and integration areas, inferior tem
poral lobe , thalamus and cerebellum (BA4, BA6 , BA1,2,3, BA21 ,22, BA38,
BA41,42 and cerebellum ). While functional maps for control and hypothyroid sub
jects showed similar activation patterns in the primary moto r area within the con
tralateral hemisphere, increased areas of activation were observed in hypothyroids
as compared to con trols. 3 out 6 hyperthyroid patients showed bilateral activat ion
in the pr imary motor cortex in contrast to controls though area of activ ity was
large r in all the patients. The results are explained in terms of higher funct ional
demands in thyro id patients compared to volunteers for the same task .

C-0841
Intra-arterial superselective chemotherapy in intracerebral tumors
A.V.~, D.V. Svistov, V.E. Parfenov, B.V. Martinov, D.V. Kandyba ;
St. Petersburg/RU

Purpose: To evaluate clinical efficiency of intra-arterial superselective chemo
therapy (ISC) in intracerebral tumors and risk of manipulation.
Material and Methods: We introduce clinical exper ience of 38 ISC by carmustin
(200 mg at once) to 16 patients (men- s. women=11). Histolog ically tumors were
glioblastoma (n=8), anaplastic astrocytoma (n=6), anaplastic chorioidpapilloma
(n=1) and oligodendroglioma (n=1). At present ISC has been performed once in
4 patients, twice in 3, three times in 8 and four times in 1 patient. We used trans
femoral catheter isation with 5F-6F guiding catheters and 1.2F-1.8F infusion cath
eters and microguidewire for catheterisation of intracranial vessels. Catheterisation
time varied from 2,0 to 66,2 minutes of X-ray screening and depended on anatomy
of CCA origin and ICA siphon. Site of infusion depended on location by CT/MRI

and perfusion by DSA (MCA M1 n=30 , ACA A1 n=8) .TCD was used to evaluate
cerebral hemodynamics.
Results: Nearest post-operat ive period demonstrate absence of tumor progres
sion . Complications due to toxicity were observed in 26,3% (partial seizures n=3,
transient neurologic deficit n=7), complicat ions due to manipulation in 5% (ischem
ic stroke n=1, amaurosis n=1), and in one case there was hematoma althe punc
tlon site. No changes in blood velocity (p=0,870647) and tonus (p=0,423597)
were observed byTCD, but PI decreased significantly (p=0,046149), which means
decrea sing per ipheral resistance.
Conclusion: ISC has a relativel y low risk, at worst there was trans ient neurolog
ical deficit due to toxic effect. Clinical efficiency of ISC as a part of complex man
agement of intracerebral tumors shou ld be evaluated in future.

C-0842
Serial MR and MRS examinations in a patient with HIV-encephalitis
B.~, E. Tarasow, A. Wiercinska-Drapalo, D. Prokopowicz, J. Walecki;
Bialystok/PL

Purpose: Neurological signs and symptoms in HIV-positive patients can be at
tributed to the opportunistic Infections , neoplasms and neurotrophic effect of HIV.
The virus can affect the brain directly, giving symptoms of encephalitis.The diag
nosis is diff icult and can be established on the basis of clinical symptoms and
MRI examination. 1H MR spectroscopy enables the evaluation of degree of brain
damage, because changes in the cent ral nervou s system in HIV infection are of
metabolic nature .
Materials and Methods: A 31 year old HIV-infected woman with clinical symp
toms of encephalitis had four MR and MRS examinations during 7 month of high
ly active antiret roviraltherapy treatmen t. MR and MRS exams were performed on
1.5 T scanner; sequences included T,WI and T,WI , pre- and post- i.v, contrast ,
1H MRS- PRESS sequence (TR· 1500, TE-35 ms, voxel- 2x2x2 em).The evalua
tion of CD4 count in the blood serum and plasma viral load was determined.
Results: The initial MR exam revealed symmetric, diffuse, hyperintense lesions
in T,WI , without mass effect and without contrast enhancement in T,WI. In 1H
MRS spectrum there was decreased NAA/Cr and increased Cho/Cr and mllCr. In
control studies we observed normalisation of MR images, metabolite levels in
MRS and increases in CD4+ count and decreases in viral load below the limit of
quantificat ion.
ConClusions: 1H MRS signif icantly contributes to the detection and follow-up of
the course of HIV-encephalitis.The exact determination of metabolic disorders in
patients with HIV-encephalitis is specif ically essential as it enables early treat
ment and its efficacy monitoring.

C-0843
Turbo flair after Iv gadolinium In the detection of brain tumors: Is it
worthwhile?
I.G. Mountanos', S.1. Manolakakis' , P. Baras ' ; ' Kalamata/GR, 2Athens/GR

Purpose: To asses the clinical utility ofTURBO-FLAIR after iv gadolinium forthe
detection and delineation of brain tumo rs.
Materials and Methods: 26 patients with known or suspected brain tumors un
derwent MRI on a 0,5T unit. Comparison was made between T2W·TSE
(TRITE=3000/120 rns), TURBO-FLAIR (TRITEITI=6000/100/2000 ms) pre- and
post iv Gd administration and T1W-SE post-Gd . Images were graded by two in
dependent observers using a 5-point scale.CNR measurements between tumor,
oedema and white mailer were also performed. Results were compared using a
Kruskal-Wallis Analysis Of Variance test.
Results: TURBO-FLAIR images obtained pre-and post-contrast allowed the de
tect ion of all lesions seen in post contrast T1W SE images. This was not the case
for T2W TSE images. The averag e observer grading was higher for the post-Gd
TURBO-FLAIR sequence (mean=4,7 SO 0,55) followed by the post-Gd T1W SE
(mean=4,3 SO 1,08), the pre-qd FLAIR (mean=4,0 SO 1,0) and finally the T2W
TSE (mean=3,3 SO 1,6). Comparison of observer grading showed statistically
sign ificant differences between T2W TSE and T1W SE and lor FLAIR post Gd
(p < 0,05).The compar ison of CNR measurements yielded no stat istically signif
icant differences (p < 0.05) between the four sequences.
Conclusion: TURBO-FLAIR images pre and post iv Gd provides advantages in
brain tumor detection and delineation compared with T2W TSE .
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C-0844
MR volumetry of the normal pituitary gland
J. Bottcher', H.K. Hahn 2, D. Sauner", H.-J. Mentzel" H. Bourquain", A. Rott',
C. Fitzek', W.A. Kaiser'; 'Jena/DE, 2Bremen/DE

Purpose: To evaluate the feasibility and reliability of a new micro-volumetric tech
nique for MR-imaging applied on measurements of the pituitary gland.
Methods and Materials: In 6 adults (5 male) aged 25 - 38 years without clinical
signs of pituitary disease we used multiple MRI-measurements for volumetric
estimation of the size of the pituitary gland. Using the standard head coil on a
1.5-T scanner (Magnetom Vision, Siemens) a tilted sagittal T1w 3D-magnetiza
tion-prepared rapid gradient-echo-sequence was applied with
TRfTE/alpha=15/5 ms/30, 256x256 matrix and 192 slices with 1 mm thickness
and an isovoxel size of 1x1x1 rnrn", For interactive segmentation, a semi-auto
matic 3D-watershed transform was applied to the gradient image. Volume was
assessed by voxel counting. Two observers generated estimates of pituitary gland
volume in 31 data-sets.
Results: Volume was in the mean 0.65 ml versus 0.62 ml for both observers
respectively (SD: 0.07 ml versus 0.08 ml). In two volunteers, segmentation was
difficult due to poor image gradients (repeated measurement variation-coefficient
per proband 10.4%/11.3%). In four volunteers no problems arose with a variation
coefficient per proband ranging from 2.6% to 5.8%.
These preliminary findings suggest that the software provides a stable volume
estimation for the assessment of pituitary gland size. Each segmentation took
3 minutes in the mean.
Conclusion: The first results demonstrate a high reliability. The presented tech
nique is likely to become important for monitoring volume in therapeutical follow
up-studies, especially in patients with adenoma of the pituitary gland after surgical
or conservative treatment.

C-0845
Magnetization transfer ratio of different cerebral regions and critical flicker
frequency in hepatic encephalopathy
M. Cohnen, G. Kircheis, F. Miese, D. Haeussinger, U. Modder; Dusseldorf/DE

Purpose: To evaluate quantitative changes in brain parenchyma using magneti
zation transfer contrast and to correlate with different stages of hepatic enceph
alopathy (HE).
Materials and Methods: 33 patients with liver cirrhosis and 8 age-matched con
trol subjects underwent both MR imaging as well as measurements of the critical
flicker frequency (CFF) as objective parameter of HE. 39 Hz are considered bor
derline between normal and pathologic CFF with a high correlation between a
decrease in CFF and higher degree of HE. Additionally, HE was graded accord
ing to clinical parameters (HE 0 to 2). Magnetization transfer ratios (MTR) were
determined in the basal ganglia, the posterior white matter as well as the pons.
Results: According to the classical HE-grading, MTR showed a marked decrease
both in the basal ganglia (HE1+2: 33.7 +1- 3.5; control: 41.6 +1-1.5) as well as in
the posterior white matter (HE 1+2: 34.1 +/-3.7: control: 39.7 +/-0.7) (p < 0.005).
No changes were seen in the pons. With a decrease in CFF, MTR in the basal
ganglia decreased with a moderate correlation (r=0.41).
Conclusion: As a non-invasive test, magnetization transfer may help in the as
sessment of patients with liver cirrhosis as it correlates with various clinical pa
rameters indicating the severity of hepatic encephalopathy.

C-0846
Gliomatosis cerebri: H-MR spectroscopy in prediction of clinical course
K. Koprivsek, M.A. Lucic, R. Semnic, V. Ivanovic, D. Kozic, B. Petrovic,
O. Sveljo; Sremska KamenicaIYU

Purpose: Gliomatosis cerebri-GC is rare glial tumor characterized by diffuse in
filtration of at least two lobes. The changes in clinical course of the disease are
often but not always accompanied by morphological changes revealed by MR
images. Our purpose was to determine whether it is possible to classify GC as
stable or progressive disease according to major MR spectroscopy (MRS) pa
rameters.
Methods: Eight patients with seizures and known GC underwent conventional
MRI and MRS during two year period. All MRS studies were performed using the
single-voxel technique with TE135. Peaks from NAA and Cho were normalized
with respect to the creatine peak (NAAltCr and Cho/tCr). Mean and standard
deviation for NAAltCr and Cho/tCr were obtained on initial and follow-up studies
and tested by Student t-test.
Results: Two patients have a stable form of disease without MRI signs of pro
gression and statistically significant difference between the values of NAAltCr

and Cho/tCr on initial and follow-up studies. Three patients exhibited progression
of symptoms and tumor extent, confirmed by MRI. In this group Cho/tCr ratio
increased during follow-up. In 3/8 patients MRI didn't reveal any changes in tu
mor extent whilst the number and severity of symptoms increased. In this group
we estimated statistically significant increase in Cho/tCr and decrease in NAAltCr
during follow-up.
Conclusion: Classification of GC as progressive or stable disease on basis of
MRI alone is not reliable. MRI must be accompanied by MRS to achieve higher
reliability in estimation of main factors influencing the clinical course (extent and
cellularity of tumor).

C-0847
Heterotopia - neuronal migration disorder
M. Rupreht; Maribor/SI

Purpose: The increasing use of modern imaging techniques, especially MRI,
shows us more and more congenital developmental anomalies of brain, that have
been previously found only occasionally at autopsies. Therefore, not only pathol
ogists but radiologists, too, have to be familiar with this pathology.
Materials and Methods: The embryonic brain between the 8th and 24th week
goes through a remarkable period of corticogenesis. Any event that inhibits neu
ronal migration can cause a cortical anomaly. The term heterotopia is reserved
for cases in which the ectopic neurons are located in area other than cortex.
Some etiologic mechanisms of neuronal migration disorders are discussed. At
the Neuroradiological department of Clinical Institute for Radiology in Ljubljana
21 diagnoses of heterotopia were made based on MRI examinations since 1995
to the end of 2001. 13 (62%) were women and 8 (38%) were men. Their mean
age was 21 ,3 years.
Results: Most cases, 10, were found in the year 2000. The most important clini
cal feature linked to the heterotopia still remains epilepsy, which was the referral
diagnosis in 17 (81%) patients. Among 315 patients with referral diagnosis epi
lepsy examined at the Ljubljana Institute for Radiology between 1998 and 2000,
heterotopia was found in 12 (4%).
Conclusion: Heterotopia is a known cause for epilepsy. In last few years, the
number of heterotopia found at MRI has grown quite fast. Radiologists have to be
aware of this pathology to avoid overlooking it. We present some cases and dis
cuss the imaging of heterotopic gray matter.

C-0848
Comprehensive review of imaging findings and possible mechanism of
intracranial hemorrhage associated with meningioma
H. Ko, J. Shin, H. Lee, C. Choi, D. Suh; Seoul/KR

Considering the frequency of intracranial hemorrhage in metastatic tumor or
malignant glioma, spontaneous intracranial hemorrhage associated with menin
gioma is rare, and the most common type of bleeding associated with meningi
oma has been reported to be subarachnoid hemorrhage, followed by intracerebral
and subdural hemorrhage. We retrospectively reviewed MR and CT imaging of
10 pathologically proven meningiomas accompanying intracranial hemorrhage
as well as their clinical and pathologic findings. Among 14 hemorrhagic sites in
10 meningiomas, intratumoral hemorrhage (n=8) was the most common site of
hemorrhage from meningioma, followed by peritumoral (n=3), subdural (n=2),
and intraventricular (n=1) hemorrhage. In this exhibit, we will illustrate imaging
findings of meningioma accompanying hemorrhage with emphasis on the site of
intracranial hemorrhage as well as clinical and pathologic correlation. In addition,
we will discuss the possible mechanism of hemorrhage in regard to hemorrhagic
site and differential diagnosis of other intracranial tumors accompanying hemor
rhage.
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C-0849
Imaging of ear malformations
K. Nouira, E. Menif, S. Sahtout, S. Hachicha, R. Slim; TunisfTN

Ear malformations are rare. The complexity of ear anatomy and the variety of
clinical forms lead to difficult interpretation. The purpose of this work is to realize,
on a multimedia computer disk, an interactive tool, of self-education, containing a
pleasant interface allowing a fast access to the information. It aims to familiarize
students and post-graduates with the complex and various malformations of the
ear. It contains a detailed reminder of ear embryology, anatomy and radio-anatomy
of the ear and a theoretical study of the various anomalies of the ear.
Fourteen practical cases are incorporated to illustrate the most frequent malfor
mations. They are carefully annotated and allow at any time to consult the corre
sponding theoretical chapter with hypertext links. A window on the web is also
available and allows access to the various sites of radiology in the World Wide
Web.

C-0850
Correlation of clinical and MRI findings in central facial nerve palsy
C. Drossos, VK Katsaros, P.Spathi, C. Mourtopoulos, M. Mitropoulou,
A. Nlkolaou; Athens/GR

Purpose: To assess the diagnostic value of MRI in the diagnosis of lesions caus
ing central facial nerve palsy.
Patients and Method: 112 MR examinations were performed on a total of 106
patients using a 1.5 T MR unit. AT2'-W 3D CISS and a SE pre- and post-contrast
high-resolution thin-slice Tl-W sequence in axial and coronal plane were used.
Correlation with clinical and laboratory findings followed.
Results: No evidence of significant findings was observed in 40 patients with
Bell's palsy. Pathological enhancement in SE high-resolution thin-slice Tl-W se
quence was found in the following lesions: 1) viral: herpes virus complex 4, Ram
say-Hunt syndrome 2, 21bacterial: pyogenic middle ear inflammation 5, external
ear inflammation 2, 3) immunological reaction: Guillain-Barre 1, multiple sclero
sis 4, Melkerson-Rosenthal syndrome 1, 41 medical: diabetes mellitus 2, sar
coidosis (Heerfordt syndrome), 1, 5} neoolast/e: schwannoma 1, acoustic neuroma
15, meatal meningioma 1, meningeal carcinomatosis 5 (breast carcinoma 3, lung
carcinoma 2), 61traumatic: post-surgery 2, head injury 10, 71 miscellaneous: chole
steatoma 7, epidermoid,3. Results of 3D CISS-filling defects were found with the
following lesions: schwannoma and acoustic neuroma 16; meningioma 1; menin
geai carcinomatosis 5 (breast carcinoma 3, lung carcinoma 2).
Conclusion: These results suggest that unenhanced and contrast enhanced high
resolution thin-slice SE Tl-W and 3D CISS are complementary MR imaging
modalities. In correlation with clinical and laboratory findings they establish the
correct diagnosis in central facial nerve palsy.

C-0851
Magnetic resonance imaging of tuberculosis: A pictorial review
A.K. Attili, AK Banerjee; Birmingham/UK

Introduction: Tuberculosis has re-emerged as a major health concern in recent
years with the onset of the AIDS epidemic. This poster reviews the MR imaging
features of tuberculosis with an emphasis on the central nervous system and the
musculoskeletal systems.
Body: eNS tuberculosis may manifest as a granulomatous meningitis, tubercu
lomas or abscesses. Meningitis is the commonest manifestation of CNS TB and
the MR imaging features include abnormal meningeal enhancement, hydroceph
alus and infarcts. The MR imaging features of individual tuberculomas depend on
whether the granuloma is non caseating, caseating with a solid center or caseat
ing with a liquid center. The MR imaging features of tuberculous spondylitis in
clude signal changes in the affected vertebral body marrow, disc involvement
and parasplnal soft tissue masses. Potential cord compression is best assessed
by MRI. MRI is more sensitive than plain radiography in the detection of joint
changes In tuberculous arthritis.
A few reports exist in the literature on the MRI appearances of tuberculosis in
volving the mediastinum, abdomen, breast and genitourinary tract. However fur
ther clinical studies are needed before MRI can be considered a definitive tool for
the diagnosis of tuberculosis involving these areas.
Conclusion: MRI plays a key role in the diagnosis of CNS TB and TB spondylitis
and is considered the radiological investigation of choice in these areas. A high

degree of clinical suspicion and familiarity with the various MRI appearances of
TB involving the CNS and spine allows early diagnosis and timely initiation of
appropriate therapy, thereby reducing patient morbidity.

C-0852
An fMRI study of the neural processing of the affective visual stimuli
A. Urbanik, M. Kuniecki, L. Podsiadlo, B. Sobiecka, J. Kozub; Krakow/PL

Purpose: The central mechanisms underlying emotional appraisal of incoming
stimuli has been extensively studied both in animal and human subjects. Despite
the fact that understanding of this issue is increasing, some specific questions
remain to be answered. In the following study, using fMRI technique, we exam
ined how the brain processes emotionally loaded (positively and negatively) vis
ual information.
Methods and Materials: Seventeen volunteers were examined using Signa 1.5T
MR system (BOLD). Each experimental session consisted of five activation peri
ods, three of which constituted baseline and two experimental condition. In ex
perimentai condition subjects were shown slides selected on the basis of high
score on Arousal and Valence scale from standardized lAPS picture set, while in
baseline condition custom prepared color checkerboards were presented. There
were two runs, in the first run subjects saw only negatively valeneed pictures,
during the second run only positive pictures were shown.
Results: For positive stimuli we detected significant activation in the bilateral
occipito-temporal cortex, as well as left anterior insular cortex. For negative stim
uli, in addition to previous structures, we also observed activation of the right
amygdala.
Conclusion: Activation of bilateral occipito-temporal cortex proves enhancement
of visual processing of negative slides as compared to neutral checkerboards.
This might be attributed to top-down processes. Such hypothesis is further sup
ported by apparent activation of amygdala which maintain connections with visu
al cortex. Amygdala is a structure commonly described as being involved in
processing of negative stimuli. Activation of insular cortex is probably related to
autonomic arousal accompanying watching emotional content.

C-0853
An fMRI study of cortical reorganisation in the motor network of patients
with anterior cruciate ligament deficiency
S. Sunaert', E. Kapreli", R. Peeters', P.Van Heeke'; 'Leuven/BE, 2Athens/GR

Purpose: To investigate the cortical substrate of motion of lower limb joints. The
second aim was to study whether a joint injury, such as an anterior cruciate liga
ment (ACL) deficiency, leads to modifications in brain activation.
Materials and Methods: 8 right-leg dominant male SUbjects, With no previous
leg injuries and 1 matched male patient with a right unilateral ACL deficiency (5
months duration) participated in this study, fMRI measurements were performed
on a 1.5 T MRI scanner using the BOLD technique. The experiment consisted of
an alternation of 3 conditions: 1/ no movement, 2/ left - and 3/ right joint f1exion
extension movement of either the toes, ankle, knee or index finger. Image analy
sis was performed using SPM99 software. An unpaired two-sample t-test was
used to compare brain activation between the group of normal subjects and the
ACLpatient.
Results: 1/ Statistically significant (Pco,,< 0,05) activation of the hand, knee, an
kle and toes representations within the primary sensory motor cortex was ob
tained in each healthy volunteer. In addition the premotor cortex, the supplementary
motor area, the cingulate motor area and the cerebellum was activated. 2/ The
patient with right ACL injury showed significantly more activation during right
knee motion in the contralateral premotor cortex in comparison to the group of
normal subjects. A similar trend was found in the contralateral secondary senso
ry cortex, the cingulate motor area and in a region in the inferior parietal lobe.
Conclusion: These preliminary results suggest reorganisation in the cortical motor
network after joint injury.

C-0854
Bold functional magnetic resonance imaging: Impact on neurosurgical
treatment planning
S. Morozov, V.E. Sinitsyn, S. Ternovoy; Moscow/RU

Purpose: fMRI can provide the information about spatial relationship between
brain lesions and eloquent cortex. The purpose of the study was to assess fMRI
impact on the planning of the neurosurgical treatment of patients with space
occupying brain lesions.
Material and Methods: 34 healthy subjects (mean age 38.6±20.5 years) and 21
patients (mean age 34.9±22.6 years) with centrally located space-occupying brain
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lesions were studied with fMRI. 1.0 T and 1.5 T MR scanners with EPI pulse
sequences were used. Either motor or speech paradigms were selected depend
ing on the location of brain lesions. Motor paradigms included both tasks with
resting state and without it. Raw images were post-processed using either z-test
or correlation method. The highest possible threshold was applied to identify the
most significant activation areas.
Results: The sensitivity of fMRI was not significantly different between groups of
healthy subjects and patients. fMRI with motor paradigm without rest state result
ed in the smallest amount of extracentral activation. The results of fMRI studies of
14 patients (67%) were used for the treatment planning. Among these fMRI con
tributed to choice of treatment method in 21.4% of cases and to craniotomy plan
ning in 64.3% of cases.
Conclusion: fMRI with motor and speech activation can be successfully per
formed both in healthy subjects and in patients with space-occupying brain le
sions. Selection of the motor paradigm without resting state and application of
the highest possible threshold provide additional quality assurance. fMRI repre
sents a valuable tool for the pre-operative assessment of the patients with space
occupying brain lesions.

C-0855
An fMRI study of the neural correlates of the autonomic cardiovascular
activity
A. Urbanik, M. Binder, J. Kozub, B. Sobiecka; KrakowlPL

Purpose: The aim of this study was assessment of the cerebral centers respon
sible for the control of the cardiovascular arousal. We used demanding cognitive
task to measure correlations between local brain activity and changes in heart
rate.
Methods and Materials: Twelve volunteers were examined in the Signa Horizon
1.5T MR (BOLD). Experimental design consisted of two activation runs. Each of
them included different task. During the first run subjects were required to re
member the changing sequences of letters, and during the second run they were
asked to remember changing sequences of abstract pictures. Subsequently, out
side MR scanner, subjects underwent the same procedure with heart rate meas
urement. Statistical analyses were carried out using SPM99 software.
Results: The experimental task evoked significant changes in heart rate. Impos
ing more demand on cognitive system resulted in the heightened heart rate val
ues in all subjects. An fMRI analysis revealed significant increases mostly in the
left prefrontal areas and in the anterior cingulate gyrus. Neural activity in dorsola
teral cortex, insula, anterior cingulate gyrus, as well as hypothalamus and poste
rior cortex, demonstrated correlation with heart rate changes.
Conclusion: Our results provide an insight to the functional anatomy of brain
areas involved in the regulation of autonomic arousal in humans. They suggest
that higher cortical centers, such as prefrontal cortex, apart of being involved in
complex cognitive tasks, also participate in controlling the level of cardiovascular
activity.

C-0856
The effect of duration of illness on metabolic abnormalities in
schizophrenia by in vivo proton magnetic resonance spectroscopy
A. Szulc, E. Tarasow, B. Galinska, B. Kubas, W. Dzienis, A. Czernikiewicz,
J. Walecki; Bialyslok/PL

Purpose: Recently, in vivo proton magnetic resonance (1H MRS) studies dem
onstrated metabolic abnormalities in chronic schizophrenic patients. The effect
of antipsychotic agents and duration of disease is still unclear. The present study
was performed to determine whether there are any differences between chronic
and first-episode schizophrenic patients in metabolite levels as measured by 1H
MRS.
Materials and Method: Localized in vivo 1H MRS was used to measure meta
bolic levels in 20 chronic patients (mean duration of illness 15.6 years), 16 first
episode patients with ICD-10 diagnosis of schizophrenia and 13 healthy controls.
MR imaging and MR spectroscopy examinations were performed on 1.5 T scaner
with single voxel PRESS sequence (TE=35 ms, TR=1500 ms, nex=192). Voxels
of 8 em' were positioned in the left frontal and temporal lobes and the left thala
mus. N-acetylaspartate (NAA) and choline (Cho) to creatine (Cr) ratios as well as
the ratios of metabolites to non-suppressed water signal were analyzed.
Results: In patients with chronic schizophrenia we observed significantly in
creased Cho level (Cho/Crand Cho/H20; p < 0.001 and p < 0.01) and decreased
NAAICr ratio (p < 0.05) in frontal lobe in comparison to healthy subjects. In the
left temporal lobe patients with chronic schizophrenia had significantly increased
Cho/H20 levels in comparison to first-episode patients (p < 0.05). In the left fron
tal lobe we observed the trend toward lower NAAICr levels in chronic patients.

Conclusions: The differences in Cho and NAA levels in the left temporal and
frontal lobe between chronic and first-episode patients suggest that abnormali
ties in these regions are progressing over time.

C-0857
Diffuse involvement of intercostal nerves as well as spinal nerves in
chronic inflammatory demyelinating polyradiculoneuropathy: MRI findings
K. Karli Oguz, B. Oguz, A. Cila; AnkaraITR

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is an uncom
mon demyelinating disorder with a relapsing and remitting or continuously pro
gressive course.
Hypertrophic nerve roots with sometimes associated Gadolinium enhancement
has been reported more commonly in lumbar spine. Hypertrophy of cervical roots
and the brachial plexus has been less commonly described. However, diffuse
involvement of intercostal nerves bilaterally has never been reported in the liter
ature.
We present MRI findings which include diffuse enlargement and enhancement of
roots and extraforaminal segments of nerves in all segments except a short seg
ment between T12-L2 as well as all the intercostal nerves in a case of CIPD with
a 1O-year history.
MRI especially coronal images are feasible in CIPD patients in demonstration of
involvement of the spinal nerve roots, plexus and intercostal nerves at the time of
diagnosis and also in follow-up during the therapy to determine the activity of the
disease by contrast enhancement.

C-0858
Neurologic complications after liver transplantation: A pictorial review of
radiologic and clinical findings
y. ~, J. Shin, H. Lee, C. Choi, D. Suh; SeoullKR

Neurologic complication is a rare but important source of significant morbidity
and mortality in liver transplantation recipients. Thus, familiarity with the frequen
cy and imaging features of the neurologic complications as well as clinical char
acteristics is important to the radiologists. In the review of total 498 liver recipients
during nine years, 21 patients (4%) were found to have abnormal radiologic find
ings. Based on clinical and radiologic findings of these 21 patients, neurologic
complications were categorized into cerebrovascular complication (n=10); occlu
sive (n=4) and hemorrhagic (n=6), hypoxic-ischemic injury (n=3), hypertensive
encephalopathy (n=1), central pontine and extrapontine myelinolysis (n=4), in
fection (n=2); tuberculosis (n=1) and cysticercosis (n=1), and others (n=1). Neu
rologic manifestations were varied according to the location of the lesion, though
seizures were most common manifestation. In this exhibit, we illustrate radiologic
findings (focused on MR and CT images) of a spectrum of neurologic complica
tions after liver transplantation as well as clinical correlation.

C-0859
Reproducibility of proton MR spectra depending on accuracy of curve
fitting using LC Model
H. Kubo, M. Harada, M. Sakama, H. Nishitani; TokushimalJP

Purpose: To evaluate the reproducibility of in vivo quantitative proton MRS by
coefficient of variance (CV) and intraclass correlation coefficient (ICC) including
assessment of both inter- and intra-subject variation, and clarify the relation be
tween reproducibility and the value of lower bound for curve fitting using LC Mod
el.
Methods and Materials: Six1een healthy SUbjects(5M, 11F,mean age 21.4 years,
all right-handed) were evaluated in this study. All subjects gave informed con
sent. The metabolite concentration was quantified using STEAM sequences (TR:
5000 ms, TE: 18 ms) with a quadrature head coil. In this study, Cr, ml, NAA+NAAG,
GPC+PCh and Glu+Gln was evaluated. Analyses were conducted by an LC Model
running based on our original basis set with thirteen in-vitro metabolites informa
tion. To evaluate reproducibility, two measurements were performed in one week
for all subjects. The accuracy of curve fitting was evaluated by the value of lower
bound and each spectrum was classified by its estimated accuracy.
Results: The CVs of inter- and intra-subject were influential depending on %SD
value. ICC and %SD showed less relationship than CVs and %SD value. ICC
with small difference of %SD value between 1st and 2nd trial was much better
than that with large difference of %SD.
Conclusion: Our result suggests that the reprodUcibility was strongly influenced
by the accuracy of curve fitting and the difference of accuracy of curve filting
should be paid attention in case of longitUdinal observation.



C-0860
Quantitative MR evaluation of intracranial epidermoid tumors by CISS,
FLAIR and diffusion-weighted imaging
K. Karaman , L. Onat, M. Sirvanci , C. Duran, E. Uysal , O. Aydiner, t .o, Ulusoy;
Istanbu lfTR

Purpose: To assess the diagno stic valuab ility of fluid-attenuated inversion recov
ery (FLAIR) imaging, constructive interference with steady-state sequence (CISS)
imaging and diffusion-weighted imaging (DWI) in dep icting epidermoid tumors .
Materials and Methods: Six patients with surgically confirmed epidermoid tu
mors in the subarachnoid space were examined with conventional MR sequenc
es, FLAIR, CISS and echo-planar DW sequences. We measured the MR signal
intensity of epidermoid tumors and cerebrospinal fluid (CSF) and calculated the
tumor-to-CSF contrast-to-noise ratios. Results were compared quantifively among
the three MR methods.
Results: On visual assesment, FLAIR sequence depicted all tumors as hyperin
tense relative to cerebrospinal fluid. The CISS sequence depicted epidermoid
tumors as hypointense relative to CSF and was conside red to show tumor exten
sion better than the FLAIR sequence. On echo-planar diffusion weighted imaging .
all tumors showed a remarkably hyper intense signal relative to those of the brain
and CSF.At quantitative analysis, the mean contrast -to-no ise ratios for tumor to
CSF on FLAIR , DW echo-planar and CISS sequences wore 17.80 , 14.64, and
22.20, respect ively.
Conclusion: The cont rast-to-noise ratio was not signif icantly different between
FLAIR, CISS and DW sequences although the CISS sequence was slightly su
perior. The CISS sequence was superior in demonstrating exact extens ion of
epidermoid tumors.

C-0861
Skull and face trauma. LeFort fractures: CT findings
M. Andreu , A. Carvajal , M. Zauner. A. Rovira; Sabadell/ES

Objective: Midface fractures are complex clinical and radiological entities found
in poly trauma patients. The purpose of this work is to review the anatom ic rela
tionships of face and skull and to show the most interesting neurorad iolog ical
findings in these fractures, in order to make the diagnosis easier for the radiolo
gist and the maxillo-facial surgeon.
Materials and Methods: We have chosen the most significant cases of complex
facial fractures from the computed tomogr aphy (CT) examinations performed in
our center during the last three years and emphasize the CT semiolog ic diagno
sis in LeFort fractures .
Results: Midface fractures can be pure involving an isolated bone or comple x.
Complex fractures are more common and appear as the result of high energy
impacts. Most of the facial fractures have a mobile segment which is separated
from the rest of the skeleton: the main fragment.
The most common facial fracture is the Trimalar fracture . LeFort fractures are
usually symmetric and bilateral and they are classifi ed in types I, II or III, depend
ing on which is the pr incipal separated fragment.
Conclusions: CT with 3D reconstruct ions is fast and a useful imaging technique
to evaluate patient s with cranial trauma . lt is important to recogn ize anatom ic
structures in order to make a correct diagnosis of midface fractures.

C-0862
Atypical teratoid/rhabdoid tumor (ATlRn of central nervous system: CT and
MR appearances
Y.-C. Cheng, F.-C. Chang, J.-F. Lirng, W.-v. Guo, M.-H. Teng, C.-v. Chang ,T.
T. Wong, D.-T. Ho; TaipeifTW

Purpose: Atypical teratoid /rhabdoid tumor (AT/RT) of CNS is a highly malignant
neoplasm in infants and early childhood.They usually are fatal within 1 year.We
prese nt 20 cases of AT/RT with CT and MR images .
Methods and Materials: There are 20 cases of CNS AT/RT in our hosp ital dur
ing the past 23 years including 11 males and 9 females, the mean age at diagno
sis is about 5.5 years old .The pre-operative imaging studies are available in 11
patient s includ ing CT of 4 cases, MR images of 4 cases and both CT and MR
images of 3 cases .
Results: Among our 20 patients , 15 cases locate in cerebellum , 4 cases arise
from supratentorial region and only 1 case primary at lumbar spinal cord. Almost
all cases reveal heterogeneous intensity and inhomogeneous enhancem ent af
ter injection of contrast medium and cystic parts are common. All patient s re
ceived mullimodal intensified therapy. Survival time ranges from 2 months to 3
years with mean survival time about 11.6 months.

ccneluslon: Most of AT/RT are located in the cerebellum.The main differential
diagnos is includes PNET/MB. The radiological images of AT/RT are similar to
PNET/MB. The diagnosis mainly relies on the pathologic findings with presence
of large rhabdoid cells in AT/RT.Many AT/RTcases are misdiagnosed as PNET/MB
in the past with much poorer prognosis than PNET/MB despite standard chemo
therapy.There fore, brain tumor in early childhood, especially located in cerebel 
lum should keep AT/RT into differential diagnosis. If proven, multimodal intensified
therapy must be administrated.

C-0863
Neuroimaging of the patients with MELAS syndrome
R. Poniatowska , J. Ryterski. R. Krawczyk , H. Mierzewska , A. Pyllews ki,
A. Bogus lawska-Walecka ; Warsaw/PL

Introduction: MELAS syndrome - mitochondrial encephalopathy with lactic aci
dosis and stroke episodes belongs to genetic diseases determined by mitochon
drial DNA mutations, maternal inherited.The symptoms consist of dementia, stroke
episodes in young age, epilepsy, lactic acidosis, cortical deafness , diabetes , hy
poparathyroidism, distal neuropathy and card iac myopathy.
Material: Four patients (17,22, 27, 42 years old) with MELAS syndrome under
went CT and MR study.The time to final diagnose varied from couple to 20 years.
In 2 patients the disease started with unilateral hypoacusia, in 2 others with hy
poparath yroidism. With progression of disease epilepsy, heart arrhythm ia, visual
disorder and dementia occurred.
Results: CT study showed symmetrical calci fica tions in basal ganglia . In MR
studies there were hyper intense cort ical and subcort ical lesions on T2 in both
hemispheres and in the cerebellum. In spite of the young age of the patients the
foci were described as ischemic lesions. not str ictly corre lated to vascular territo
ries.These lesions corresponded to neuronal degeneration and gliosis.The pa
tients were followed up. MR showed progression of the size of lesions correlated
to deterioration of clinic status .
Conclusion : Mitochondrial diseases are still not well known and difficult to rec
ognise in neuroimaging . The MR image of these diseases is not characteristic.
But ischemic lesions in basal gangli a and cerebral cor tex coexisting with other
clinical symptoms as epilepsy, cortical deafness or hypoparathyroidism are found
in young patients. the radiolog ist should take under consideration mitochondrial
diseases. Rapid and preci se diagnosis needs close co-operation between clini
cian, geneticist and radiologis t.

C-0864
Radiological manifestation In po isoning and overdose
S.P. Prabhu , S. Khan , K. Burney, N. Quereshi , V. Markos; Bristol/UK

Purpose: To illustrate the multi-systemic imaging appearances of overdose and
chronic ingestion of poisons.
Materials and Methods: We identified patients who had been admilled with over
dose or drug toxicity at our institutions and had imaging performed as part of their
management over the last 10 years .We illustrate some of the characteristic find
ings with certain poisons in this pictorial review.
Results: The appearance of heavy metal poison ing like lead on CT and MRI is
documented in this review. Acute and chronic effects of other metals like iron
have also been included . Chronic iron toxicity as seen in thalassaemia patients in
the recent past is also depicted in this review. Carbon-monoxide poisoning caus
es basal ganglia changes which are characteristic on CT and MRI.There is also
a large number of patients who overdose on common medicat ions like paraceta
mol and salicylates . These patients had imaging occasionally to evaluate end
organ damage, e.g. ultrasound of the liver and kidneys.
Conclusion: This pictorial review shows the role that imaging can play in the
management of patients being treated for overdose and drug toxic ity.

C-0865
Various les ions involving pyramidallract: A pictorial review with rad iologic
pathologic correlation
T.Qggwg ,T. Kinoshita. E. Matsusue, S. Fujii , S. Sugihara ; Yonago/JP

Purpose: To define characteristic features of corti cospina l tract lesions of known
origin on MR imaging and/or radionuclide imag ing and to correlate them with
patholog ic findings .
Materials and Methods: There is a broad spectrum of various lesions affecting
the cort icospinal tract such as Wallerian degeneration, amyotroph ic lateral scle
rosis, toluene abuse, adrenoleukodystrophy, Krabbe's disease, HTLV1-carrier,
and cerebrotendinous xanthomatosis. We reviewed MR imaging and/or radionu-
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C-0866
Quantitative magnetic resonance spectroscopy in differential diagnosis of
inflammatory versus low-grade astrocytoma lesions
J . Ostoilc , V. Ivanovic, K. Koprivsek, I. Vukadinovic, M. Prvulovic;
Sremska KamonicaIYU

elide imaging findings of these lesions and correlated them with pathological find
ings in cases obtained autopsy.
Results: Specific MR imaging findings in addition to the corticospinal tract lesion
were helpful for the differential diagnosis. On histological examination, distinct
myelin pallor, degeneration, and gliosis were found in the corticospinal tract in
each disease.
Conclusions: To understand what kind of disease can affect the corticosp inal
tract and how the other structures in addition to the corticospinal tract are in
volved is important.

Purpose: Many brain lesions of different origin have very similar MRI character 
istics. Differential diagnosis between neoplasia and non-neoplastic lesions can
be problematic when based on the imaging alone. In HMRS of brain lesions all
metabolite concentrat ions are often reduced, so these peak ratios correctly re
flect only relative changes. We sought to compare absolute metabolite concen 
trations in laboratory confirmed patients in order to be able to use quantitative
MRS results in difficult or undiagnosed cases.
Materials and Methods: Fourteen control subjects, 14 patients with inflammato
ry brain lesions (8 meningitis, 3 Lyme borreliosis , 5 abscess , 2 Herpes simplex)
and 20 patients with low-grade astrocytomas underwent single volume HMRS
using a Siemens Magnetom 1.5 T unit. A STEAM 20 sequence was used for
spectral acquisition. In 11 cases SE 135 sequence was used in order to make a
difference between lipid and lactate peaks. Absolute metabolite concentrat ions
were calculated using method of external standard.
Results: Absolute concentrations (mmol/kg brain tissue)

Results: Often typical cutaneous manifestat ions such as cats-au-lalt spots or
sebaceous adenoma may be diagnostic , but as there is quite a variable expres
sivity patients with mono- or oligosymptomatic forms without skin changes may
be encountered. In patients with known phakomatoses screening for brain tu
mors such as leptomeningeal angiomas or cerebellar hemangioblastomas as well
as renal tumors may increase life expectancy.
Conclusion: Phakomatoses remains a rare group of diseases which may affect
different organ systems depicting in a wide variety of imaging findings .However,
knowledge of these syndromes is of major importance and has to be taken into
account in DDX of soft tissue, renal or CNS tumors. Additionally, suspicion of a
phakomatosis requires further diagnostic modalities to rule out concomitant path
ological findings.

Purpose: Recently there arc some reports of in-vivo proton MR spectroscopy
(MRS) on schizophrenia, but their main discuss ion was on the reduction of the
neuronal marker N-acetylaspartate (NAA).We tried to evaluate some other me
tabolites such as Glx (glutamine+glutamate), creatine (Cr), choline and myo-in
ositol in addition to NAA.
Methods and Materials: Subjects were 5 schizophrenic patients (3 males and 2
females) and 5 age-matched controls. Proton MRS was performed by the STEAM
technique (TE=18 ms, TR=5000 ms) and analyzed by LCModel. The volume of
interest was set to the left frontal lobe and the left basal ganglia .
Resulls: In the patients NAA (7.6±1.5 mM) and Cr (5.5±0.8 mM) of the left fron
tal lobe were significantly reduced comparing with those in the controls (NAA:
11.0±1.4 mM, Cr: 8.9±1.5 mM). The significant reduction of Glx (13.5±3.3 mM),
NAA (9.0±1.4 mM) and Cr (6.7±1.2 mM) of the left basal ganglia were also ob
served in the patients comparing with those in the controls (Glx: 22.7±4.0 mM,
NAA: 11.2±1.1 mM, Cr: 10.0±1.3 mM). The other metabolites tended to reduce,
but there was no signif icant difference between patients and controls.
Conclusion: Not only the neuronal marker NAA, but Glx, which is one of the
neurotransmitters, and Cr were also significantly reduced in the patients. In-vivo
proton MRS may be useful for the evaluation of the neuronal damage in schizo
phrenia.

C-0868
Evaluation of schizophrenia by in-vivo proton MR spectroscopy
T. Okada, M. Harada, K. Matsuzaki, H. Nishitani, S. Sumitani, T. Ohmori;
TokushlmalJP

C-0869

6.63±1.33 6.43±O.98 1.87±O.28 5.43 ±0.47 3..97±O.62

4,9±1.82 4.42±1.09 2.62±O.33 7.12±O.39 1.87±0.14

NAA tCr Cho ml [tCr]/[Choj
7.62 ± 1.61 6.27 ± 0.79 1.78 ± 0.34 5.82 ± 0.33 4.01±O.51

Metabolite
Control
(n=14)
Inflammation
(n=18)
low-grade
Astrocytoma
(n:20)

In all inflammator y lesions NAA concentrations were slightly decreased. Cho, tCr
and ml were near normal. In low-grade astrocytomas NAA concentrations were
significantly decreased. Cho concentrations were increased and tCr concentra
tions were slightly decreased. In 16 (80%) low-grade astrocytoma elevated ml
concentrations were revealed. Lactate occurred in 9 (45%) of LgA cases but also
in 3 abscesses .
Conclusion: Quantitative MRS improves precision in diferentiation of inflamma
tory vs low grade astrocytoma lesions. Even when MRI identif ies disease accu
rately, there is a strong possibility that MRS could do so earlier and therefore
increase the window of therapeutic opportunity. Besides decreased NAA and tCr
and elevated Cho we found significantly elevated ml concentrations in low-grade
astrocytomas.

C-0867
Phakomatoses: A pictorial review of clinical manifestations and imaging
findings
G.K. Schneider . P. Fries, S. Aliani, B. Kramann, K. Altmeyer;
Homburg a.d. Saar/DE

Purpose: Phakomatoses are neurocutaneous syndromes caused by a combined
defect in neuroectodermal and mesenchymal embryogenic development. Thus,
the different associated diseases may show widespread variety of manifesta
tions. The purpose of this poster is to present an overview of the different types of
phakomatoses and to summarize the most frequent arising clinical symptoms
and pathologic findings.
Material and Methods: Clinical cases of patients suffering from different types
of phakomatoses are demonstrated showing different benign or malignant tu
mors of the skin, neural and vascular tissues. Imaging findings presented will
include neurofibromatoses, tuberous sclerosis, encephalofacial angiomatoses and
hemangioblastoses as well as rare syndromes belonging to the group of pha
komatoses. Imaging findings (CT, X-ray, MRI) together with patient history as
well as patholog ic specimen and photographs of the patients will be presented .

Anatomy and pathology of the radial nerve: Evaluation with high resolution
ultrasound
C. Wo11, H. Gruber, P. Kovacs, F.Aigner, S. Peer, G. Bodner, W.R. Jaschke;
Innsbruck/AT

Purpose: To show the excellent depiction of radial nerve with high resolution
ultrasound and to evaluate the sensit ivity of accurate detection of nerve lesions.
Material and Methods: The ultrasound examinations were performed with an
ATL HDI 5000 (Advanced Technology Labarotor ies, USA) using a 5- to 12- Mhz
linear array probe. For correlat ion, the normal radial nerve of a cadaver was de
picted at different levels in transversally and longitudinally. The sonogram was
compared to anatomical sections. In a retrospet ive study, high resolution ultra
sound was additionally performed in 28 patients with disorder of sensibil ity or
palsy of the radial nerve.The ultrasound diagnos is was compared to the intraop
erative situs, ENG/EMG results or to the clinical outcome.
Results: In all 28 patients, high resolution ultrasound visualized the involved
radial nerve.The ultrasound diagnosis corresponded clearly with the intraopera
tive findings . In 5 of 15 patients with an ENG/EMG examination, the high resolu
tion ultrasound showed additional information changing the therapeutic procedure.
Conclusion: High resolution ultrasound is useful for accurate evaluation of radial
nerve pathologies.

C-0870
Neurogenic hypertension and hemifacial spasm: An MRI/A study
L.~,E. Tan;Smgapore/SG

Introduction: Neurovascula r contact (NVC) at the root exit zone of the seventh
cranial nerve (VII) is widely recognised as the most common underlying etiology
of hemifacial spasm (HFS). NVC of the rostral ventrolateral medulla (VLM) has
been implicated as a cause of essential hypertension.
Objective: We sought to examine the association of hypertens ion and HFS
amongst HFS patients and investigated for differences in NVC VII, and rostral



VLM in HFS patients with and without hypertension utilizing high resolution MRI/A
techniques.
Methods: 117 HFS patients and 235 control subjects were studied. Repeated
blood pressure measurements were done and diagnosis of hypertension was
made according to standardised criteria .The imaging compr ised of three-dirnen
sional time-of-flight (3D-TOF) MRA (TR35, TE6, FA20, 1 nex,192x512 matri x,
1.0 mm partitions) and CISS (constructive interference at steady state) sequenc
es (TR12 , TE6 , FA70, 2 nex, 230x512 matr ix, 0.7 mm part itions). Blinded inter
pretation of imaging was carried out by a neuroradiologist.
Results: The prevalence of hypertension in HFS and control s was 50 (42.7%)
and 92 (39.1%). NVC of the VII was found in 39/41 (95.1%) and 51/55 (92.7%) ,
and NVC of VLM was detected in 22/41 (53.7%) and 26/55 (47.3%) in patients
with and without hypertension.
Conclusions: Mere presence ot NVC of the rostral VLM on MRI/A cannol relia
bly distingu ish the specific group of HFS patients at risk of developing hyperten
sion . Hypertension does not appear to playa major role in the majority of HFS
patients, and there may be etiological differences among different HFS popula
tions.

C-0871
Evaluation of the cranial bone marrow with MR in the chronic anemia and
comparison with healthy SUbjects
T. Yildirim , L. Oguz kurt, C.E. Hurcan , O. Barutcu , S.N. Ulusan , R. Kocak;
Adana/TR

Purpose: To compare crania l bone marrow thickness and intensity in patients
with chronic anem ia and in healthy subjects.
Methods: MR images in 27 patient with chronic congenital and acquired anemia
and 25 healthy individuals were evaluated . Cranial bone marrow thickness was
measured in temporal and parietal regions and compared with control subjects.
Cranial bone marrow signal intensity was measured in the parietal regions and
compared with white matter (WM), gray matter (GM), scalp and muscle intensi
ties.
Results: In patient with anemia intensity measureme nt of cranial bone marrow
was higher than the muscle intensity and was lower than WM, GM, scalp and
muscle intensities.These measurem ent were lower than scalp and WM and was
higher than muscle and GM in control SUbjects.An increase in cranial bone mar
row thickness and decrease in intens ity were detected in patients with anem ia
according to control subjects (P < 0.05, P < 0.05).
Conclusion: Although bone marrow changes in pat ients with systemic marrow
involvement were studied with MRI, calvarial bone marrow changes were not
specifically evaluated in chron ic anemia. We detected increased bone marrow
thickness and decreased intensity in patients with chronic anemia when corn
pared to healthy subjects. These signs may be remarkable for chronic anem ia
when detected in routine brain MR examinations.

C-0872
Orbital fibrous histiocytoma: CT,MAl and histopathologic features
J. Zubiri , A.E . Buzzi, F. Garcia , M.M. Buzzi ; Buenos Aires/AR

Purpose: To show the imaging and histopathologic distinctive features of orbital
fibrous hystiocytoma.
Methods and Materials: We retrospe ctively reviewed CT and MRI image s of 17
patients with orbital tumors that underwent surgery which histology revealed fi
brous hystiocytoma .
Results: All patients were scanned with contrast-enhanced CT and MRI. Both
methods were able to assess the tumour, well defined, without involvement of
extraocular muscles , showing an intermediate density andlor intensity and little
or non-enhancement after injection of intravenous contrast. Histologically, fibrous
histiocytomas are classified as benign, malignant and atypical.
Conclusion: Orbital fibrous histiocytoma is a newly repor ted tumour , based In Its
histological findings , which has certain imaging features that suggest the diagno
sis.

C-0873
withdrawn by auth or

C-0874
Primary spontaneous cerebrospinal fluid rhinorrhoea associated With
empty sella: Where is the leak?
S.K. Venkatesh', R.V. Phadke' ; ' Singapore/SG, 2Lucknow/1N

Purpose: To define the relationsh ip between the site of cerebrosp inal fluid (CSF)
fistula and empty sella in patient s with primary spontaneous CSF rhinorrhoea.
Materials and Methods: Case records of ten patients with primary spontaneous
CSF rhinorrhoea were reviewed.There were 7 males and 3 females with a mean
age of 40 years (range 17 to 50 years ).The duration of rhinorrhoea was 20 days
to 5 years . The site of CSF fistula was established with CT cisternography in 9
patients and MRI in one patient.
Results: The site of CSF fistula was demonstrated in all patients. Leaks were
identified at cribriform plate (n=4), sella floor (n=3), fronto-eribriform junction (n=l) ,
roof of orbital extension of ethmoid sinus (n=l) and roof of lateral recess of sphe
noid sinus (n=t). Five patients had normal sized empty sella, 3 patients had en
larged empty sella, and 2 normal size-partial empty sella. Two patients with
enlarged sella and one patient with normal sized sella had leak from the sella
floor. One case of enlarged sella had an ethmoid fistula. No patient with partial
empty sella had CSF fistula at sella floor.
Conclusion: In primary spontaneous CSF rhinorrhoea associated with empty
sella, sella floor is likely to be the site of leak when sella is enlarged, whereas in
cases of normal sized sella , the leak could be elsewhere.

C-0875
T2 relaxation time and magnetization transfer ralio analysis in patlents with
multiple sclerosis (MS): Correlation with clinical disability
E.Z.~, N. Papanikolaou , S. Karampekios, M. Spilioti ,T.G. Maris,
P. Prassopoulos, N. Gourtsoyiannis; /rakJion/GR

Purpose: To perform T2 relaxation time (T2) and magnetization transfer ratio
(MTR) measurements in MS patients and correl ate them with their clinical disa
bility estimated by the expanded disability status scale (EDSS).
Materials and Methods: A total number of 291 MTR and T2 measurements con
cerning MS plaques, (classified as non-enhancing hypointense (HYPO-NEL) or
isointense (ISO-NEL) , black holes (BH) and enhanc ing (EL) lesions) , normal
appearing white mailer (NAWM), "dirty" white matter (DWM) and normal white
matter (NWM) were performed on 13 patients and 10 healthy volunteers. Linear
regress ion analysis between EDSS, MTR, and T2 was applied for all subgroups.
Aesults Linear regres sion analy sis between T2 and MTR measurements dem
onstrated excellent correlat ion for DWM, very good correlation for BH, and good
correlat ion for ISO-NEL. Excellent correlation was revealed between MTR and
EDSS for DWM, and very good correlation for the sum of all the white matter's
measurements (ALL-WM) . Excellent correlation was demonstrated between T2
and EDSS for ISO-NEL and ALL-WM .Very good correlation between MTR orT2
measureme nts and EDSS was revealed when DWM's and all the plaques' meas
urements were added , while non-significant correlation was demonstrated for
NAWM.
Conclusion. A strong correl ation between MTR and T2 values is estimated in
those white matter regions where either inflammation (DWM) or demyelination
and axonal loss (BH) predominates. Strong correl ation is revealed between MTR
orT2 and EDSS for the white matter as a whole . In DWM and ISO-NEL an excel
lent linear relationship is demonstrated between MTR and EDSS and T2 and
EDSS, respectively.

C-0876
Mapping cognitive functions: fMRllocalizatlon of serial digit learning test
N.~'. M.H. Karakas ' , A.M . Arman', L. Celik' , S. Karakas'; ' /stanbu/ffR,
2Ed/meffR, 3AnkaraITR

Purpose: Serial digit learning test (SDLT) is tradit ionally related to mesial tempo
rallobes.As sequencing is closely related to the fronlallobes SDLT is also thought
to activate these areas . In this study hypothesized frontal activities are investigat
ed withfMRI.
Materials and Method: SDLT developed for functional imaging was adminis
tered to four subjects on 1.5T magnetic field .
Results: In all subjects who studied SDLT, correlated activations were detected
in the infer ior parts of the frontal lobes most prominent near the right orbital gyri.
Conclusion: Results of this study are consistent with the hypothesized frontal
activat ion. The absence of such findings in the relevant literature my originate
from the lack of use of proper techniques for these activations.
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C-0877
Radial artery access for conventional cerebral angiography
D. Lee, D. Suh, C. Choi , S. Kim, H. Lee; Seou l/KR

Purpose: To present the detailed technique of radial artery access for conven
tional cerebral angiography with use of Simmons type catheters.
Materials and Methods: Radial access was tried in 133 patients. Right radial
artery was accessed with use of a 21-G needle and a 4- or 5-Fr. vascular sheath.
Simmons type diagnostic catheters were used to select supraaortic arteries.
Selection of the internal carot id art ery (ICA) was also tr ied in some pat ients. We
analysed the technical success rate, the time required for the angiography, suc
cess rates of selective catheterizat ion of each branches, and procedure-related
complications .
Results: Radial access was successful in 128 patients (96 .3%). The mean time
required for the full cerebral angiography was 19.3 (range, 10-55 ) minut es.The
supraaortic vessels were successfully catheterized with success rates of 100%
for left CCA , 99.2% for left SCA , and 100% for right CCA. The success rates of
branches were 83 .8% for left ICA, 91.6% for right ICA, 58.2% for left VA, and
95.2% for right VA. Hemostasis was successfully achieved with a plast ic band 
age without manual compression.The most frequent complication of this method
was arm pain (28 .9%) dur ing catheterization. Spasm of the arm vessels were
noted in 7.8%. The radial pulse checked 4 to 24 hours afte r the procedure was
not palpable in 11.7%. Aggravation of pre-existing neurologic def icit was noted in
a patient with ischemic stroke on the following day.
Conclusion: Conventional cerebral angiography with radial artery access is tech
nically feasible and can be successfully performed easily and safely.

C-0878
Radiological manifestations of alcohol related disorders: A pictorial review
N.R .~, S.P Prabhu , S. Khan , P. Goddard; Bristo l/UK

Alcohol is a commonly abused substance and is responsible for an increasing
number of hospital admissions each year. Excess ive alcohol consumption can
produce both acute and chronic multisystem complications. Various imaging
modalities have shown to playa major role in diagnosing these complications
and is an important stage in the patients management.
We present a comprehensive pictor ial rewiew illustrating the diverse rnuttisystern
radiological man ifestations of excessive alcohol consumption . Cases to be pre 
sented include neurological compl icat ions e.g Wernicke encephalopathy. central
pontine myelinolysis, cerebellar degeneration and Marchiafava Bignami syndrome .
Gastrointestinal pathologies include oesophageal varices, carcinoma, ulceration ,
panc reat itis and haemochromatosis . Cardiovascular and rheumatological com
plications are also described.

C-0879
Von Hippel Lindau disease: CT, MR findings
F. Ferrozzi' , G. Toqnlnl' , G. Marchesi', G. Zuccoli", E. Spaggiari'.
M. Zompatori' ; ' Parma/IT,2Reggio Emilia/IT

Purpose: Von Hippel Lindau (vHL ) disease represents an autosomal dominant
diso rder characterized by an increased prope nsity to develop benign and mal ig
nanttumors: typically hemangioblastomas of the central nervous system, cystic
disease of parenchymal organs, pheochromocytomas, renal cell carcinomas,
epididymal cysts and cystadenomas, retinal ang iomas; the disease is also char
acterized by a higher incidence of pancreatic serous microcystic neoplasms, is
let cells tumors and ductal adenocarcinoma. The aim of our exhib it is to describe
CT, MR features in patients with vHL.
Materials and Methods: We reviewed CT, MR examinations of 8 patients with
VHL. CT protocol included 5 mm collimation , pitch : 1.5 and injection of contrast
medium (flow rate : 3 mils). MR protocol included 5-8 mm slice thickness, Tl , T2
weighted sequences and post-Gadolinium evaluat ion in axial, coronal and sagit
tal views.
Results: 7 patients had cerebellar hemangioblastoma, 1 cerv ical spine heman
gioblastoma, 8 mult iple pancreatic and renal cysts, 4 renal cell carcinomas (3
unilateral , 1 bilateral) , 2 adrenal pheochromocytoma, 1 extra-adrenal pheochro
mocytoma, 1 splen ic cyst , 1 neuroendocrine carcinoma of the pancreas.
Conclusions: CT and MR proved useful in depicting the mult iorgan involvement
in pat ients with vHL .

C-0880
Gadobenate dimeglumine-enhanced cerebral MRI and MRA for evaluation
of intracranial and eplaortic vessel arteriosclerosis in the elderly
A. Tartaro, D. Di Giorg io, A. Di lorio , C. Colosimo, R. Marano, L. Bonomo;
ChietillT

Purpose: To retrospectively evaluate possible correlations between cerebral le
sion type and type and degree of vascular degenerative disease on gadobenate
dimeglumine-enhanced MRI.
Methods: 300 elderly pat ients (mean age 70.3 +/- 4.8 years) each underwent
MRI and MRA before and after administration of 0.1 mmol /kg gadobenate dimeg
lumine (Gd-BOPTA; MultiHance) . Images were independently reviewed by 3 ra
diologists .Correlations were drawn between five cerebral lesion patterns (territorial
infarcts, border-zone infarcts, lacunar infarcts, leukoaraiosis and arterioscle rotic
leucoencephalopathy) and intracran ial and epiaort ic vessel degenerative diseases .
Results: Territorial infarcts were found in 56 patients (18.6 %) , border-zone inf
arcts in 2 patients (0.6%), lacunar infarcts in 81 patients (27 .0%), leukoaraiosis
in 37 pat ients (12.3%), and arteriosclerotic leucoencephalopathy in 130 patients
(43 .3%). Significant correlations were found between cortica/territorial infarcts
and bilateral intracranial lCA lesions (> 70%; P < 0.001), bilate ral middle cere
bral artery lesions (p < 0.001 ), left anterior cerebral artery lesions (p < 0.001)
and right vertebral artery lesions (p < 0.001) .
Conclusion: Gadobenate dimeglumine-enhanced cerebral MRI/MRA is effec
tive for the evaluation of severe stenosis or occlusion of the leA and cerebral
infarcts (right: OR 1.82 ; 0.80-4.12 and left: OR 1.59; 0.73-3.50).

C-0881
Special MR techniques for imaging multiple sclerosis
F. Sardanelli ' , B. Cotticelli ' , G. D'Orta ', A. lozzelli ' , S. Schiavoni', R.C. Parodi ' ;
'Milan/IT,2Genoa/IT

Purpose: MR changed the clinical and research approach to multiple sclerosis
(MS). Standard techn iques give information about natural history of the disease,
lesion burden, and lesion inflammatory activity: precontrast sp in-echo and fast
spin-echo Tl-, proton density- and T2-weighted sequences; postcontrast con
trast -enhanced Tl-weighted using single-dose (0.1 mmol /kg) Gd-chelates. New
therapeutic approaches were introduced on the basis of longitudinal trials with
MR data as primary end-point. The aim of this exhibit is to review spec ial MR
techn iques for imaging MS.
Materials and Methods: Several special techniques are available today : f1uid
attenuated-inversion-recovery (FLAIR); magnetization transfer (MT); spectral tat
saturation (fat-sat); image subtra ction (postcontrast - precontrast);T2 decay on
multi-echo sequence; thin slice (3-mm) acquisition ; high resolution matrix (512x512
or more) ; double or triple dose of Gd-chelates using individual or fractionated
injection; diffusion-weighted imaging; dynamic and perfusion studies.
Results: The additional information of these special techniques can be summa
rized as follows: FLAIR detects per iventricular lesions; MT allows calculating MT
ratio ; MT and fat-sat added to T1-weighted postcontrast sequ ence as well as
image subtraction enhance the effect of Gd-chelates; MT ratio , T2 decay, and
diffusion imaging give information on the myelin status ; thin -slice and high spat ial
resolution acquisitions allow detection of smaller lesions; double and triple Gd
doses shows a larger number of les ion enhancement; fractioning the Gd dose ,
dynamic and perfusion studies permit to distinguish different pattern of lesion
enhancement.
Conclusion: Special MR techniques for imaging MS give important information
both in clin ical practice and in research trials.

C-0882
Subarachnoid hemorrhage and CT-angiography with volume rendering for
the direct diagnosis of ruptured intracranial aneurysms
M.T. Karamessini, G.C. Kagadis, D. Konstantinou, D. Karnabatidis, T. Petsas,
G. Nikiforidis, D. Siablis ; PatraslGR

Purpose: Cereb ral CT Angiography (CTA) has been increasingly used during
the last decade for the early diagnosis of ruptured intracranial aneurysms. Our
purpose was to evaluate the usefulness of CTA with volume rendering (VRT) in
the detection and early preoperative evaluation of cerebral aneurysms.
Methods: Seventy patients suffered from acute subarachnoid hemorrhage (SAH)
underwent CTA immediately afterwards the plain CT or with in six hours after
admission . Digital subtraction angiography (DSA ) was carried out in all patients
during the first 48 hours of admission. In cases with negative CTA and DSA re
sults a repeat cerebral DSA was performed 15 days later. Two radiologists evalu 
ated the CT angiograms and another two evaluated the DSA images independently.



Finally. a consensus consisted of the above four radiologists and one neurosur
geon evaluating the imaging and surgical findings.
Results: Both CTA and DSA and also repeat DSA were negative in 25 patients.
The sensitivity and specificity of CTA for aneurysms> 5 mm were both 100%,
while for DSA was 100% and 98% respectively. Fifty-five percent of the aneu
rysms were smaller than 5 mm and the sensitivity of CTA was 87%, while for
DSA was 93%.The specificity for CTA and DSA was 100% and 98% respectively.
Considering all aneurysms detected by each method. accuracy for CTAwas 91%
and for DSA was 93%.
Conclusion: Our results suggest that CT-AngiographY with VRT has a good di
agnostic accuracy compared to DSA. Also. it prov ides substantial additional in
formation to conventional angiography for the optimal treatment planning in patients
who suffer from ruptured intracranial aneurysms.
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C-0883
Value of dynamic lumbar computed tomography in the diagnosis of sciatica
or spinal stenosis
S. Garcia-Asensio, H. Gomez, L. Sarr ia, T. Martinez-Berganza, F. Lameiro .
M. Quintana, R. Cozcolluela, N. Zabalza; Tude/alES

Purpose: To determine the possible mechanism of posture-dependent symp
toms of the lumbar spine in a simulated upright position.
Materials and Methods: Forty two patients (124 sites) whose symptoms cannot
be explained by conventional lumbar CT, were studied in a psoas-relaxed posi
tion (PRP) and with axial loading (AL) of the lumbar spine. The dural sac cross
sectional area (CSA) at L3 to Sl, the AP diameter and other parameters were
observed.
Results: In 36 patients dynamic scan showed stenosis (relative in 21 and abso
lute in 15). in 10 there was disc herniation and bulging discs were identified in 14.
The mean reduction of the CSA from PRP to AL was 5.90 (CI1.06-10.74) at L3
L4, 9.93 (CI3.18-16.68) at L4-L5 and 1.38 (CI-8.17-10.92) at L5-S1. At L3-L4 in
13 patients there was a statistically significant decrease of the CSA between
PRP and AL (more than 15), 'at L4-L5 in 19 patients and 21 patients at L5-S1.
Decrease in the AP-diameter was less than 2 mm between PRP and AL in 12
patients at L3-L4, in 13 at L4-L5 and in 8 at L5-S1. Twenty one patients had
symptoms in the axially loade position. In 34 patients dynamic examination con
tributed important additional information to the preliminary diagnosis.
Conclusions: Axial loading of patients during CT examination showed patholog
ic features not detected in the regular unloaded PRP.Dynamic examination can
be recommended when no significant changes in PRP CT explain patients symp
toms and when the AP-diameter of the dural sac is below 13 mm.

C-0884
Analysis of cerebrospinal fluid flow in patients with Chiarll malformation by
phase-contrast MR imaging
T. QQillnj, N. Tomura, K. Omachi , I. Sakuma. S. Takahashi, J . Watarai ; AkilalJP

Purpose: Our purpose is to investigate the utility of waveform and velocity using
cine phase-contrast (PC) MR images in pat ients with Chiari I malformation be
fore and after decompressive surgery.
Method and Materials: Cine PC MR imaging was pertormed in sixteen patients
with Chiari I malformation. In eleven patients , cine PC MR was also pertormed
after decompressive surgery. Quantitative evaluation was analyzed at the C2lev
el using axial images. Cerebrospinal fluid (CSF) flows, waveforms and velocities
were plotted, and assessed before and after decompressive surgery. Asossiation
between these parameters and clinical symptom were also evaluated.
Results: In patients with Chiari I malformation before surgery, CSF velocity peak
was higher (13.0±8.9 mm/s) , flow peak was lower (25.7±8.9 ml/min), and veloc
ity peak time of R-R cycle was delayed (26.5±8.7%), compared with normal cases .
Waveforms of CSF veloc ity in patients were downward in diastolic phase . After
surgery, CSF velocity peak (15 .6±7.2 mm/s) was increased in most cases .
Conclusion: In patients with Chiari I malformation, cine PC MR images have a
potential of visualization of CSF pathophysiology. It is possible to confirm the
improvement of CSF velocity after surgery.

C-0885
Comparison of cervical cerebrospinal fluid flow quantification between the
healthy volunteers and patients with spinal stenosis
E.T. Is!!i , D. Qivek , S. Yucel, H. Yerli, N. Ercan, S. Isik; AnkaraITR

Purpose: To determine the CSF velocity measurements in healthy volunteers
and patients with spinal stenosis secondary to degenerative changes of the spine.
Methods and Materials: 33 healthy volunteers and 89 patients with neck and
shoulder pain were examined. Flow quantification was obtained by using cine
phase contrast sequence and flow analysis software at the level of cervical 7
vertebrae. The patients were graded visually according to their degree of steno
sis into three groups. Additionally, three stenosis index group by dividing the du
ral sac area by the cord area at C7 level in the healthy volunteers and at the most
prominent stenotic level in the patient group was also done.
Results: The maximum systolic velocities in front of the cord at the level of C7
were between 4.6 and 31.7 (average: 17.191±7.44) em/sec in normal and 4.5
and 41.6 (average: 16.119±6.79) em/sec in the patient group, whereas the max
Imum diastolic velocities were 3.1 to 28.5 (15.1 03±7.45) em/sec in volunteers



and 1.5 to 40.3 (14.496±7.39) ern/sec in patients respectively. Systolic flow rates
were 17.5-63.9 (34.285±10.68) ml/min in normal and 5.5-104.2 (36.046±19.49)
ml/min in patient group whereas diastolic flow rates were 3.5-78.4 (29.039±15.08)
mllmin and 1.6-75.6 (26.172±15.36) mllmin . No statistically significant difference
between the flow patterns of healthy volunteers and in the patients with spinal
stenos is was found .
Conclusion: No significant difference between hoalthy subjects and the patients
with spinal stenosi s by means of CSF flow patterns , CSF velocities and flow
rates at the C7 anterior subarachnoid space was found.

C-0886
Neurolmaging of acute spinal trauma with open MR system
J. .8Y1arski, R. Poniatowska, R. Krawczyk , A. Pytlewski, G. Rejnowski,
R. Boguslawska-Walecka; Warsaw/PL

Introduction: Emergency MRI became in last years the best modality in the eval
uation of spinal trauma, which can demonstrate spinal cord lesions. ligaments
fractures . disc hernation, vascular lesions and bone marrow changes. The ad
vantage of open MR system with C-arm is the possibility to examine acutely
injured unstable patients in stabilization devices. which is less harmful for the
patients and reduces motion artefacts .
Material: From May 2001 until August 2002 MR studies were performed in 112
patients who suffered acute spinal trauma . Causes of the trauma included : car
accidents , falling down and jumping into water.There were 88 men and 24 wom
en in aged varied from 16 to 67 years. MR study was performed with low field
open unit in sagittal plane with FSE sequence , axial plane 3D GE. and in coronal
plane in the evaluation of craniocervical junct ion.
Results: In 60 cases the cervical spine was injured, in 14 thoracic spine, and in
38 lumbar spine. Pathological find ings in the spine included : vertebral bone frac
ture , subluxation and dislocation, spinal cord lesions and oedema , spinal cord
dissection . intervertebral disc hernation. compression of the spinal cord . epidur
al hemorrhage, ligamentous rapture , bone marrow oedema . Most changes were
localized in the cerv ical spine and in thoraco • lumbar junction .
Conclusion: In our facility MRI is a method of choice in the assessment of spinal
injury. playing a key role in surgical treatment planning. Open MR unit prov ide
accurate evaluat ion of changes in spinal cord and in vertebral column.

C-0887
CSF dissemination of pilocytic astrocytomas
A. Hochmuth ' . J.A. Mendez', M. Schumacher' ; ' Fre/burg/DE, ' GironaiES

Purpose: Pilocytic astrocytomas classically are benign circumscribed tumors
which commonly arise from the posterior fossa in children and young adults.
However up to 30% of them may show an aggressive behaviour. Only few reports
describe malignant transformation. leptomeningeal dissemination and recurrence
even more than 40 years after total excision.
Methods and Results: We present the CT- and MR-findings of three patients
with widespread leptomeningeal dissemination in the course of disease. Find
ings range from nodular tumors spreading throughout the whole leptomeningeal
space to basal thickening of the leptomen inx as found in tuberculous meningitis
as well as diffuse tumorous infiltration of the basalgangl ia.Time range for follow
up is from 6 to 22 years. Therapy included stereota ctic radiation , surgery and
polych emotherapy.
Conclusions: As the tumor suppressor gene p53 may play an important role in
the aggressive behaviour of these otherwise benign tumors with good prognos is
and good long term survival rates. currently the original histological samples are
analyzed for mutation of p53 which may serve as an prognostic factor in this rare
form of disease .

C-0888
Observer variability based on the strength of MR scanners in the
assessment of the lumbar degenerative disc disease
M. Cihana iroglu ' , Z. Bozgeyik ' , H. Yitdirim", U. Seno12, H. Ozdemir' , S. Yilmaz';
'ElaziglTR,2AntalyaITR

Purpose: The observer variability of the results obtained with low and high field
strength MR scanners in evaluating lumbar disc pathologies were analysed .
Methods and Materials: Ninety-five patients with low back pain or radicular pain
who were referred from two different centers were included in the study. Fifty
seven patients were scanned with 0.3 Tesla MR (group 1) and 38 patients with
1.5 Tesla (group 2).The intraobserver ve interobserver reliability was assessed
with the kappa coefficient.

Results: Intraobserver agreement in group 1 and group 2 "almost perfect " in
differentiating normal and pathologi cal discs ; "substantial-almost perfect " in de
fining the disc pathologies, "moderate-substantial" in root compression , and "mod
erate-substantial" in spinal stenosis.lnterobserver agreement was "almost perfect'
in differentiating normal and pathological discs, ' substantial' in defining disc pathol
ogies , "moderate" in root compress ion and "moderate' in spinal stenosis in the
group 1, whereas in group 2, it was ' almost perfect ' in differentiat ing normal and
patholog ical discs, "almost perfect " in def ining disc pathologies, "slight-substan
tial " in root compression and "moderate' in spinal stenosis. In the diagnos is of
root compression and spinal stenosis, the inlra and interobserver agrements were
relatively poor with both high and low strength field MRls , indicating a need for
more objective criteria.
Conclusion: In different iating normal and patholog ic definitions of disc patholo
gies, the interobserver agreement was considerably better with high-field com
pared to low-field strength MRI. In cases where this definition is important,
high·field strength scanners should be preferred.
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Pediatric

C-0889
Pediatric intracranial dural venous pathology: Imaging approach and
differential diagnosis
A. A1QllS~LL6pez, E. Vazquez, G. Enriquez, J. Piqueras, A. Castellote,
J. Lucaya ; Barcelona/ES

Purpose: This exhibit shows the pathologic cond itions that may involve the dural
venous sinuses in children with particular emphasis on the imaging findings use
ful for early identification and differential diagnos is.
Material and Methods: For didactic purposes, we present an introduction of the
normal venous anatomy and its age -related imaging variants . We describe the
different congenital , traumatic, inflammatory or tumoral processes that may in
volve the pediatric dural venous system. We reviewed 55 patients, aged 1day to
15 years, referred to our neuroimaging department for suspected intracranial
venous abnormalities, during the last 12 years. All were imaged with cranial CT
and MR imaging with MR-venography, either with time-of-flight (TOF) or phase
contrast (PC) techniques.
Results: Our series included venous anomalies associated to congen ita l
conditions (n=34) such as Chiari or Dandy-Walker malformations, cephaloceles,
craniosynostosis, Galen vein malformation, sinus pericranii or Sturge-Weber syn
drome . Traumatic cases were mainly seen after obstetric trauma, except one
patient with carotid-cavernous fistula (n=4). Inflammatory conditions, such as
thrombophlebitis, were either secondary to acute mastoiditis or sinusitis (n=7).
Tumoral conditions were mainly related to aseptic dural venous thrombosis (n=10)
and they were seen particularly in leukemia , with a strong relation with L-aspar
aginase therapy.
Conclusion: Dural venous anomalies in pediatrics are more common than previ
ously thought, but its imaging diagnosis requires a high index of suspicion, with
identification of subtle findings on cranial CT and MRI. MR-venography with the
different modern approaches can improve earlier detection.

C-0890
Comparison of whole body STIR·MRI and 99mTc bone scintigraphy in the
examination of children with multifocal bone lesions
H.-J. Mentzel , K. Kentouche, C. Fleischmann, D. Sauner, C. Fitzek,
M. Freesmeyer, S. Vogt, F. Zintl, W.A. Kaiser; Jena/DE

Purpose: This study was performed to compare whole-body STIR-TSE and "'"'Tc
methylene diphosphonate planar scintigraphy in the examination of children with
malignant and inflammatory bone lesions.
Patients and Methods: 23 patients (12 boys, 11 girls; age range from 3 months
to 19 years) were included. 16 patients with malignancies (PNET, Ewing sarco
ma, Osteosarcoma, Histiocytosis X, NHL, AML, neuroblastoma), 7 patients with
inflammatory lesions (chronic recurrent multifocal osteomyelitis) .All patients un
derwent a whole body MRI with a STIR-TSE sequence in coronal slice orienta
tion (TRfTEfTI, 2300/17/ 160 ms; slice thickness 6 mm) and a - Tc-methylene
diphosphonate planar scintigraphy in a up to 3 monthly interval. In 8 patients
follow-up investigations were analyzed. The evaluation was performed on a blind
ed basis, the lesions were numerically quantified,
Results: All examinations were considered diagnostic. In one patient with in
flammatory disease in the soft tissue MRI and scintigraphy showed no bone le
sion. Scintigraphy detected bone lesions in 96 analyzed regions , whole-body MRI
in 240 regions . Conclusive findings between both modalities showed 81 regions.
Scintigraphy detected more lesions than MRI in inffammatory diseases. Espe
cially in PNETs MRI showed more lesions substantially.
Conclusion: Results suggest that whole-body MR imaging using a STIR-TSE is
an effective radiation-free method of examining children with suspected multito 
cal bone lesions .Whole-body STIR showed more lesions than conventional 99mTc_
methylene diphosphonate planar scintigraphy especially in malignancies. MRI
also documented several non-tumor related pathologies.

C-0891
Three dimensional power Doppler cerebral angiography in neonates and
young infants: Clinical applications and comparison between power
Doppler angiography and magnetic resonance angiography
Y.-H. Tsai , S, Shinn-Forng Peng, J.-H, Lin, W.-T. Lee, H.-M. Liu,Y.-W. Li, E
J. Hsieh ; TaipeVTW

Purpose: The purpose of this study was to evaluate the potential of 3DPDA in
the assessment of intracranial vascular structures in infants or neonates and to
compare the results with lime-of-flight (TOF) MR angiographic findings.
Methods and Materials: From Oct 1997 to May 2000, we included 24 children
aged 4 to 376 days (mean = 103 days) using both 3DPDA exam and MR angiog
raphy exam which was performed not more than two months later than 3DPDA
exam.There were 17 males and 7 females. All patients underwent 3DPDA via the
anterior fontanel, using HOI 3000 ultrasound system (Advanced Technologies
Limited, Bothell, WA, U. S. A.) with a 4-7 MHz linear array transducer, andTOF
MRA, using 1.5-T MR scanner (Vision; Siemens). The numbers of specific ves
sels, including lenticulostriate or thalamo-perforating arteries, and major branch
es of ACAs, MCAs, PCAs, cavernous and supraclinoid ICAs, BAs, and VAs,
detected by 3DPDA and MRI were compared.
Results: PAs, OAs, CMAs, PCOMs , and PCAs were significantly better depicted
by using 3DPDA than by MR angiography (p < 0.05). Lenticulostriate arteries
and thalamoperforating arteries detected by 3DPDA significantly outnumbered
those revealed by MRA both in the sagittal and coronal planes (p < 0.01). None
of the vessels evaluated were significantly better demonstrated by MRA than by
3DPDA.
Conclusion: We concluded that compared with TOF MRA, 3DPDA was a relia
ble substitute for the demonstration of the intracranial vessels in infants or ne
onates.

C-0892 @>

Cardiovascular MRI for evaluation and postoperative fellow-up of congenital
heart diseases
M. Bret-Zurita, E. Cuesta-L6pez, Y. Herrero, I. Pinilia, N. G6mez-Le6n;
MadridlES

Purpose: To report our clinical experience in evaluating and postoperatively fol
lowing up patients with suspected or recognized complex congenital heart dis
eases by MRI.
Material and Method: 124 patients (98 males and 26 females) aged between 6
days and 47 years with complex congenital heart disease were evaluated and
postoperatively followed up within a period of 12 months by MRI. 1.5 T phased
array coil and cardiac gating were used. All patients underwent morphologic im
aging (Haste , TSE-Tl and T2) cine sequences and enhanced angio-MRI.
Results: Diagnoses included: coarctation of aorta, 44; ventricular septal defect ,
25; Fallot's tetralogy, 12: pulmonary atresia , 10: aberrant subclavian artery,l 0;
tricuspid atresia , 8; transposition of great arteries, 8; right ventricular hypoplasia ,
8;asplenia-polysplenia, 7;anomalous pulmonary venous drainage , 5; patent duc
tus arteriosus, 5;dextroca rdia, 4; arteriosus truncus. 3; abnormalities of atrioven
tricular connection, 2: discontinued arc of the aorta , 2.
Postoperative follow-up: Glenn: 21 cases ; Fontan , 9; Rastelli , 7; Banding, 6; Nor
wood, 4; Mustard-Senning, 2; aortoplasty for discontinued isthmus of the aorta ,
2; Potts, 1; Jalene, 1; Waterslon, 1.
Conclusion: MRI is an efficient non-invasive technique for evaluation and post
operative follow-up of complex congenital heart diseases.
Accurate detection of cardiovascular morphology and postoperative follow-up of
congenital heart diseases is currently one of the most promising challenges in
this clinical field, of great importance to successful corrective surgery and pa
tients' surv ival.

C-0893
Portable amorphous silicon flat panel X·ray detector in the ICU: First clinical
experience in pediatric radiology
T.M. Bernhardt' , B. Link' , H. Lenzen' , U. Rapp-Bernhardt' , R. Esseling' ,
I. Theobald' , W. Heindel' ; f MunsterlDE, 2AmstelveenlNL

Aim: Evaluat ion of a portable X-ray flat panel dectector in pediatric radio logy in
an intensive care unit (ICU).
Material and Method: X-ray images of the chest of 100 patients were taken on
routine basis follow-up by a portable flat panel detector (indirect detector, gado
linium oxysulphide phosphor, 800 digital speed, imaging area 22,5 em x 27.5 em,
weight 2.8kg [CANON Inc.] and an asymmetric screen-film system (400 speed
[InSight , Kodak Inc.]) in a pediatric ICU at 70 kVp. The hard copies for the flat



panel detector were printed on a laser imager (Scopix LR 5200, Agfa Inc .) Imag
es were read by three radiologists indicating both anatomical landmarks (n=12),
pathological structures (n=5) as well as implants (n=5) on a 5-point-confidence
scale. Statistical analysis was performed using a Wilcoxon test.
Results: In spite of the dose reduction for the flat pane l detector, beth anatomical
landmarks, pathological structures and the implants were statistically better vis
ualized compared with the asymmetric screen-film system for high and low atten
uation areas (p < 0.05). Moreover, images form the flat panel were visible
immediately in the leu on a monitor before they are printed on a hard copy.
Conclusion: The portable flat panel detector is particulary useful in an ICU with
a potential of dose reduction to 800 digital speed. Moreover, this technical device
offers a quick work·flow essential for an ICU.

C-0894
Radiation dose and dose optimization in pediatric thorax examinations in
hospital for children and adolescents
T. Parviainen, P. Paivi, A. Fohr, E. Marttinen; HelsinkilFI

Purpose: Pediatric thorax examinations cover almost 30% of all children's exam
inations. The risk of late effects due to radiation is assumed to be 3-4 times larger
for patient under 16 years than for 30-40-year-old adults. In a joint quality project
the purpose was to optimise the research protocol and the image quality, thus
reducing the radiation exposure to children as much as possible.
Methods and Materials: The doses of radiat ion exposure for children of five
different age groups were determined. About 530 single thorax images were ex
amined. The dose area product DAP (mGyxcm') and the entrance surface dose
ESD (mGy) was measured and the effective dose (mSv) was calculated. The
size of radiation beam was defined from all images. Various imaging techniques
(diffuse radiation grid, tube voltage, radiation filtering) were tested for optimising
the radiation dose and the image quality. The image quality was evaluated from
clinical patient X-ray images by radiologists and radiographers.
Results: The measured doses were distinctly below the EC recommendation
limit. ESD doses for 5·10-year-olds were: AP projection - 4711Gy and in lateral
projection - 85 llGy. The effective dose was 0.02 mSv. The image quality was
observed to stay good on average. By changing the imaging technique (diffuse
radiation grid , filtering) the radiation dose was decreased by 30-60% from the
original while the image quality remained good.
Conclusions: The results show that with careful optimising of image quality and
other dose-sensitive factors the radiation dose can be considerably reduced in
pediatric examinations.

C-0895 <Ii>
Abdominal anomalies detected prenatally using magnetic resonance
imaging (MRI)
A.~, C. Martin, C. Duran, J. Branera, J . Aimola Gibert, P. Bermudez;
SabadelllES

Purpose: To analyze the role of MAl in the prenatal diagnosis of abdominal anom
alies through a retrospective review of all the cases seen over the last five years
at our center.
Materials and Methods: Two hundred and three pregnant women underwent
MA for fetal anomalies suspected at clinical and/or ultrasound (US) examination.
Abdominal anomalies were suspected in 83 fetuses in 75 patients. MRI was per
formed with a 1.0-Tesla unit using Half-Fourier Acquisition Single-shotTurbo Spin
Echo (HASTE) sequences.
Results: Anomalies detected were : Genitourinary tract anomalies (n=35), diges
tive tube defects (n=12), hepatic anomalies (n=2), peritoneal defects (n=l 0), dia
phragmatic hernias (n=8), defects in the anterior abdominal wall (n=7),
miscellaneous (n=4), and normal findings (n=7), with MRI providinq additional
data in 28 cases. Pregnancy ended in live birth in 46 cases and was voluntarily
terminated in 24 cases. Seven fetuses died in the womb, and four pregnancies
are still in course. Two cases were lost to follow-up. Anomalies detected prenatal
ly were confirmed clinically and/or radiologically in the babies born alive and by
necropsy in the other cases. Babies born alive are followed up clinically.
Conclusions: Prenatal diagnosis can predict the viability of the fetus, orient the
prognosis and management of the newborn, and has implications for genetic
counseling . MAl is a non-invasive method of studying the fetal abdomen that can
provide valuable information to supplement US.

C-0896
A 4-category classification system of congenital venous malformations in
pediatric patients and Its impact for therapy planning
S. E.Yig" ', H. Arep·', V. ChigoF, B. Bonin" F. Brunelle>: ' Vienna/AT.2Paris/FR.
3Alexandria/EG, 'Tours/FR

Objective: We present a classification system of venous malformations (VMs)
that may serve as a guideline for therapy planning in interventional radiology.
Materials and Methods: The system we developed includes 4 types of venous
malformations: Type I - an isolated malformation without or almost without pe
ripheral drainage; type II • a malformation that dra ins into normal veins ; type ili
a malformation that drains into dysplastic veins ; and type IV - a malformation
that represents a dysplastic venous ectasia.The system was tested with the use
of phlebography in 43 children and adolescents with VMs who were referred for
treatment during a 10-month period. Our hypothesis was that the type of VM
would determine the possibility of performing low-risk sclerotherapy.
Results: Thirteen (30%) patients had a type I VM , 16 (37%) a type II. 9 (21%) a
type III, and 5 (12%) a type IV malformation. In more than 90% of patients with a
type lor II lesion, sclerotherapy could be performed without any problems. In one
third of patients with a type III VM , sclerotherapy had to be withheld and 1/9
(11%) developed a severe complication after therapy. Of the 5 patients with a
type IV lesion, 3 (60%) had to be excluded from sclerotherapy.
Conclusion: Our results suggest that a sclerotherapeutic intervention in patients
with type III and IV VMs should be considered carefully, while it can be performed
relatively safely in low risk patients with type I and II lesions.

C-0897
Atypical imaging features of CNS involvement of hemophagocytic
Iymphohistiocylosis
K. Hayakawa', S. lrnashuku', E. Nabeshirna", The Japan HLH Study Group' ;
'KyotolJP,2Saga/JP

Purpose: Hemophagocytic Lymphohistiocytosis (HLH) is a rare disorder of in
herited defect in immunoregulation of young infants involving bone marrow, spleen,
liver and central nervous system (CNS). eNS involvement of this disorder is re
ported in 20·30% of patients. Histopathology of CNS involvement is character
ized by diffuse leptomeningeal infiltration by lymphocytes and hlstiocytes, dense
perivascular Iymphohistiocytic infiltration, diffuse proliferation of histiocyte in the
brain parenchyma causing neuronal damage, perifocal gliosis and dernyellna
tion . We wish to present the new imaging patterns of CNS involvement.
Material & Method: The five female patients were clinically diagnosed as having
CNS involvement of HLH and their ages ranged from two to 15 month of age .
These patients were examined by means of MR imaging.
Result: The new imaging pattern on MAl consists of single or multiple mass
formation in the brain parenchyma, which are hyperintense on Tl- and T2-weighted
images with homogenous or ring-like enhancement on Gadolinium injection. These
masses exhibited significant perifocal edema and mass effect, mimicking prima
ry or metastatic brain tumors. On histology, the masses contained macrophage,
cytotoxic T-Iymphocyte and antigen presenting cells, which is different from lym
phoma, in that these cells are not neoplastic cells.
Conclusion: It is very important to be familiar with these atypi cal MA features of
the CNS involvement of HLH.

C-0898 <Ii>
The efficacy of ultrasonography in children with abdominal trauma:
A prospective comparison with computed tomography
F.Tas, C. Ceran, M. Atalar, S. Bulut, O. Isik ; SivaslTR

Purpose: In this prospective study we aimed to investigate diagnostic value of
ultrasonography (US) in hemodynamically stable children after blunt abdominal
trauma using Computed Tomography (CT) as the gold standard.
Methods: Between 1997-2001, 96 children with blunt abdominal trauma (BAT)
were evaluated prospectively. CT was performed first, followed by US. US and
CT examinations were independently evaluated by two radiologists for fluid and
organ injury.The sensitivity, specificity, positive predictive value, negative predic
tive value and overall accuracy of US were assessed regarding CT as the gold
standard.
Results: Overall 128 organ injury were demonstrated in 96 patients with CT ;
however, 20 (15.6 %) of them could not be seen with US. Free intra-abdominal
fluid was seen in 82 of 96 patients by CT (85.4 %) and 8 of them (9.7%) could not
be seen by US. We found that sensitivity, specificity, positive predictive value,
negative predictive value and overall accuracy of the US for free intra-abdominal
fluid was 90.2%, 100%, 100%,63.6% ,91.7% respectively.
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Conclusion: We suggest the use of CT for screening potent ially important intra
abdominal organ injuries in children with BAT,as misdiagnoses can occur when
the clinician use US as a first screening method.

C-0899
transabdominal sonographic measurement of the fetal cerebellum, cisterna
magna, and cavum septum pellucldum In normal fetuses in the second and
third trimesters of pregnancy
E.~, S. Serhatlioglu, A. Kiris , E. Sapmaz,Y. Boztosun, Z. Bozgeyik;
Elazig/TR

Purpose: Absent cavum septum pellucidum (CSP) and/or cisterna magna (CM)
and enlarged CSP andlor CM are associated with various central nervous sys
tem malformations. We proposed to assess normal values and relation of the
CSP with CM in normal fetuses in the second and third trimesters of pregnancy
using transabdominal sonography.
Methods and Materials: A total of 130 uncomplicated pregnancies between 16
and 38 gestational weeks were included in this study. The CSP was measured on
the axial transventricular plane. The CM was measured from the posterior aspect
of the cerebellar vermis to the inner edge of the cranium . The transverse and
anterior-posterior cerebellar diameters were also measured.
Results: The mean width of the CSP was 4.1±1.7 mm-in total 130 subjects.The
mean AP dimension of the CSP was 9.7±3 .3 mm.The mean width of the CM was
5.6±1.6 mm. The mean transverse and anterior-posterior cerebellar diameters
were 33.4±11 .6 and 18.5±6.5 mm, respectively.The anter ior-posterior diameter
and width of CSP, width of CM, and anter ior-posterior diameter and width of cer
ebellum were sign ificantly correlated with gestational age and BPD.
Conclusion: In normal fetuses the CSP and CM should be visualize between 16
and 38 weeks . Absence of CSP andlor CM or presence of a large CSP andlor
CM may indicate abnormal cerebral development and requires further investiga
tion. Transabdominal sonography may be an adequate imaging technique for cer
ebral evaluation in the second and third trimester.

C-0900
Utility of contrast-enhanced voiding cystosonography in the assessment of
the urethra
T. B3lliQc-'!l, N. Gomez-Leon: Madrid/ES

Purpose: Contrast-enhanced cystosonography (CS) is a reliable technique to
detect and grade VUR, but its capability to adequately study the urethra has yet
to be demonstrated in a large series of patients. The aim of this exhib it is to
demonstrate the reliability of Contrast-enhanced CS for assessing the urethra.
Methods and Materials: 146 patients referred for investigation ofVUR were stud
ied with ultrasound using a galactose-based echoenhancer. Basal and micturat
ing urethral ultrasound were performed with a 7.5 MHz linear array transducer.
This exam was always videotaped and followed by MCU. Girls were examined by
longitudinal translabiar approach. In boys the transducer was placed longitudi
nally in the scrotum and ventral root of the penis. During micturalion attention
was focused on elasticity and distention of urethral walls , as well as in the cal iber
of both posterior and anterior urethra. Patients unable to void during either CS or
MCU were excluded.
Results: The entire urethra was well demonstrated by CS in all cases. The infor
mat ion provided by CS was always equivalent to the MCU. All females and 64
males showed a normal urethra both in CS and MCU.Three patients were diag
nosed of posterior urethral valves with CS (dilated posterior urethra, poor disten
sion ot the valve area and reduced caliber of the anterior urethra) and confirmed
at MCU.
Conclusion: CS is a reliable imaging modality, sufficiently sensitive and specific
to adequately study the urethra, adding dynamic information to MCU, and can be
used as a complement to MCU in pat ients with suspected VUR.

C-0901
Differential imaging diagnosis of paediatric solid masses of the head
and neck
R. .EYy, J. Blanch , A. Capdevila, J. Badosa, J.L. Hlbo, E. Sainz ; Barcelona/ES

Purpose: To evaluate and illustrate the spectrum of imaging findings in paediat
ric solid masses 01the head and neck (PSMHN)
Method and Materials: We retrospectively analysed the imaging records (CT
and lor MRI) of 96 children with PSMHN , ranging from 0 to 17 years old, between
1993 and 2002 . All patients had pathologic confirmation. Congenital malforma
tions and inflammatory lesions were excluded.

Results: 63% of cases corresponded to benign lesions and included hemangi
oma, neurofibroma, schwan noma, fibromatosis, histiocytosis, giant cholesteato
ma, meningioma with extracranial involvement, congenital orbital teratoma, parotid
pleomorphic adenoma and ganglioneuroblastoma. 28% were primary malignant
lesions corresponding to lymphoma , rhabdomyosarcoma, EWing'ssarcoma , chon
drosarcoma, fibrosarcoma, PNET, leukemia and cylindroma. 9% were metastas
es result ing from neuroblastoma, Ewing's sarcoma, and PNET.
In infant s the predominant lesions were hemangiomas .
Malignant tumors showed an even distribution for all ages . In cases of lytic bone
lesions, the most common pathologies found were histiocy1osis and aggressive
or undifferentiated tumors.
The analysis of space origin , semiologic components such as CT density, MRI
signal , contrast enhancement, edges, size , bone affection and clinical context
are the best items for diagnosis. Pathologic confirmation is always required.
Conclusion: CT and MRI are excellent techniques for studying PSMHN. The
spectrum of lesions is wide, but careful analysis offers a very prec ise presump
tive diagnosis.

C-0902
Using MR-hydrography in pediatric patients with undifferentiated liver
echinococcus
M.A. Aliev,Y. Akhmetov, M.A. Seisembaev, S.E. Serikova, I. Musa ; A/maty/KZ

Purpose: To assess the diagnostic value of MR-hydrography in the cases of liver
hydatid disease not differentiated by ultrasound.
Methods and Materials:18 children (age 5-12 years ; mean - 6.9) with unilocular
cystic lesions of the liver detected with US, but without clear signs of parasitic
cyst, were examined using magnetic resonance hydrography sequence 2D FASE
(TR = 4000 ms, TE = 250 ms; breath-hold) in addition to conventional T1-, T2
WI, and fat-supressed sequences. No contrast agents were used during the study
and no patients preparation or sedation was required. CT was not performed in
order to avoid the children 's contact with ionizing radiation. Findings at surgery
were considered the standard of reference.
Results: In 17 of 18 children conventional MRI and MR-hydrography images
helped to determine the paras itic nature of the cysts . MR-hydrography showed
signif icantly beller the flu id contents of the cysts with the presen ce of daughter
small cysts , whereas conventional T2 WI beller depicted the detached capsule
layers . 1 cyst was not differentiated (giant adrenal cyst with the expan sion to the
liver). MRI/MR-hydrography showed 100% sensitivity, 94.4% specificity and overall
diagnostic accuracy.
Conclusion: MRI/MR-hydrography has a high sensitivity and spec ificity in the
defining and diagnosis of undifferentiated liver echinococcosis. Use of MRI could
replace the CT examinations of children with liver cystic lesions because of the
absence of ionizing radiation.

C-0903
Comparison of MultiHance and Magnevist for the evaluation of enhancing
CNS pathologies in paediatric patients
R.~, L. D'incerti, C. Baldoli , I. Sale rio, M. Kirchin; Milan/IT

Purpose: To compare MultiHance (gadobenate dimeglumine) and Magnevist
(gadopentetate dimeglumine) for CE-MRI of CNS diseases usually requir ing con
trast in pediatric patients.
Methods: 103 patients aged 6 months to 16 years were evaluated. Of these, 46
patients (28M, 20F) were administered 0.1 mmollkg of MultiHance, and 55 (25M ,
30F) the same dose of Magnevist. MR images were acquired before (T1-weight
ed and T2-weighted SE) and after (T1-weighted SE) contrast admin istration. Im
ages were evaluated separately and in matched groups by two blinded independent
reviewers in terms of the level of diagnostic information (LDI; four-point score
from 1=no diagnosis being possible, to 4=excellent).
Results: Neither reader judqed any of the pre-contrast images to have excellent
LOl.ln contrast, readers 1 and 2 considered 29% and 31% of combined pre- and
post-MultiHance images to have excellent LOr compared with 20% and 29% of
combined pre- and post-Magnevist images , respectively. For MultiHance, 19%
and 17% of the post-contrast images had a higher LOI than the corresponding
pre-contrast images compared with 1S% and 15% for Magnevist. Overall. an LDI
increase for the assessment of all scans relative to pre-contrast was seen in 31%
and 42% of MultiHance cases and 18% and 38% of Magnevist cases, respec
tively. Readers 1 and 2 considered the presence or absence of contrast enhance
ment to provide additional diagnostic information in 81% and 79% of MultiHance
cases and 84% (both readers) of Magnevist cases.
Conclusion: MultiHance and Magnevist at 0.1 mmollkg have comparable effica
cy for CE-MRI of enhancing CNS pathologies in pediatric patients.



C-0904
2D-CSI spectroscopy and diffusion tensor imaging as a tool in the follow-up
of adrenoleukodystrcphy In children
P.C. Sundgren . Q. Dong, R. Welsh, M. Carlson , S. Mukherj i; Ann Arbor, MI/US

Purpose: Demonstrate the value of MR Spectroscopy and MR Diffusion Tensor
Imaging to evaluate for interval progression of adrenoleukodystrophy.
Methods and Material: 20 CSI Spectro scopy (MRS) and MR Diffusion Tensor
Imaging (DTI) have been performed in addition conventional pre and post con
trast enhanced brain MR in children with adrenoleukodystrophy. 2D-CSI (TE
144rrR1 000, TE 35rrR1500) with the voxellocalizer placed over regions of inter
est , and DTI (TE minimumrrR 9300, b-vatus 1000s l, 9 different directions) have
been performed.
Spectra from multiple voxels, fractional anisotropy (FA), and ADC maps from
different regions of the brain, both areas with signal abnormalities as well as
normal appearing brain have been analyzed . Metabolites evaluated; NAA, Cho,
Cr, Lac, and NAAfCr, Cho/Cr, NAAfCho ratios have been calculated. FA and ADC
measurements were obtained in patients, as well as normal age matched individ
uals as controls.
Results: MRS demonstrated pathological spectra with decreased NAA and ab
normal NAAfCr ratios in splenium corpus callosum but also in adjacent normal
appearing brain, suggestive of more progressive disease.These areas also dem
onstrated increased ADC and decreased FA values. The abnormality seen on
MRS and DTI exceeded the signal abnormalities seen on the conventional imag
es. Interval change was seen, especially with MRS without any interval change in
signal.
Conclusion: MRS and DTI might have the possibility to identify new areas of
abnormal ity and progress ion of disease prior to convent ional MR which might be
important for the timing of bone marrow transplant. Further studies in larger pa
tient groups are needed to finally confirm this theory.

C-0905 @>

Imaging of congenital abnormalities and postoperative complications
related to the pulmonary arteries using magnetic resonance imaging and
computed tomography
C.~, D. Kitchener; Liverpool/UK

Purpose: In this review congenital abnormalities and post operative complica
tions related to the pulmonary arteries are demonstrated using magnetic reso
nance imaging (MRI) and computed tomography (CT).The majority of cases are
associated with congenital heart disease.
Normal cardiac anatomy and pitfalls on MRI are highlighted
Methods and Materials: Imaging techniques , indications, contraindications and
patient preparation are included. A total of 13 patients, 7 preoperative and 6 post
operative , are included. 11 patients are less than 5 years of age. 9 cases demon
strate abnormalities on MRI. Other imaging modalities are included where relevant.
Findings: The following are included;
Normal Cardiac MRI anatomy.
Preoperative cases : a pulmonary sling in a neonate with stridor, an interrupted
left pulmonary artery associated with a VSD and hypoplastic left lung, 3 preoper
ative patients with Fallot's tetralogy and absent or stenotic pulmonary arteries, 2
variations of pulmonary atresia and VSD.
Postoperat ive cases: 2 different compli catio ns related to patch repair of the pul
monary arter ies, a child with Fallot's tetralogy and absent pulmonary valve who
failed extubation demonstrates the classical extrinsic compress ion of the airways
by the enlarged pulmonary arteries, extrinsic compression of a pulmonary con
duit in a patient with complex Fallot's tetralogy, 2 patients with supravalvar put
monary stenosis post switch procedure , 3 pitfalls of interpretation on MRI are
shown.
Conclusion: MRI and CT complement echocardiography and angiocardiogra
phy in assessing congenital and post operative abnormalities related to the pul
monary arteries.

C-0906
Factors associated with incomplete air reduction of intussusception
J.D. Birchall ' , N. Broderick ' , K. Halliday' , J. Somers' ; ' Ilkeston/UK,
2Nottingham/UK

Purpose: Various clinical and ultrasound findings are associated with incom
plete air reduction of intussusception.
Methods and Materials: Since 1995 we have treated 102 children with air re
duction on 110 occasions, using a standardised technique with automated pres
sure control following assessment 01the abdomen with ultrasound. Certain clinical

features such as duration of symptoms , and ultrasound findings are suggested to
predict children in whom reduction may be less successful. From 1999 we have
categorised duration of symptoms , and ultrasound findings with successful or
incomplete pneumatic reduction. The Ultrasound features assessed were small
bowel dilation , presence of mass, Doppler duplex assessment of intussuscep
tion , and presence of free intraperitoneal fluid .
Results: Overall success rate lor air reduction followinq 1995 was 88 (80%) with
a recurrence rate of 6.4% (since 1999 success in 34 [76%)). From 1999 symptom
duration was recorded in 31 episodes, with Incomplete reduction rates of 10% (1
of 10),20% (2 of 10) and 26% (3 of 11), for symptoms of less than 12 hours , 12
24 hours and greater than 24 hours respectively. Regarding ultrasound find ings,
those associated with higher incomplete reduction rates were fluid within intus
susception 40% (4 out of 10), free intraperitoneal fluid 67% (2 out of 3), and
absence of Doppler signal 50% (1 of 2).
Conclusion: Duration of symptoms and ultrasound findings of fluid within the
intussusception, free intraperitoneal fluid and absent Doppler signal can allow
anticipation of when an incomplete attempt of air reduction of intussusception is
likely.

C-0907
Abnormal closure of the processus vaglnalis:The spectrum of sonographlc
findings in childhood
M. Vakaki, C. Koumanidou, H. Tsokou, A. Anagnostara, K. Kakavakis ;
Athens /GR

Background: Failure of complete closure 01the processus vaginalis (PV) during
fetallile results in a spectrum of abnormalities.They include the communicating
hydrocele or the indirect inguinal hernia , the testicular hydrocele, the funicular
hydrocele of the spermatic cord and the encysted hydrocele of the spermatic
cord.
Purpose: The aim of this study is to evaluate the role of sonography in the diag
nosis of all the above types of abnormal closure of PV.To our knowledge , there
are only a few reports in the radiology literature.
Results: The US data of 221 examinations of the inguinal region and scrotum
over a 4-year period were reviewed retrospectively. Patient ages ranged from 1
day to14 years. All boys presented with swelling of the inguinal region or scrotum .
The sonographic examination of the scrotum and inguinal regions revealed : 20
cases of communicating hydrocele , 5 cases of incarcerated inguinal hernias, 16
cases of non-incarcerated inguinal hernias , 30 cases of testicular hydrocele, 7
cases of funicular hydrocele of the spermatic cord and 23 cases of encysted
hydrocele of the spermatic cord . The sonographic findings and the differential
diagnosis are discussed .The sonographic appearance was in all cases charac
teristic.
Conclusion: Sonography is the imaging method of choice for the diagnosis of all
types of abnormal closure of PV and for exclusion of other lesions of this region.
The communicating hydrocele and the funicular hydrocele of the spermatic cord
are considered as potential inguinal hernias .Therefore , the prompt sonograph ic
diagnosis Is of outmost clinical Importance.

C-0908
Doubte needle for sclerotherapy of congenital vascular slow-flow
malformations: A new technique to lessen the likelihood of complications
S. euJg'.2, H. Arer·', F. Brunelle ' ; 'Vienna/AT, 2Paris/FR, 3AlexandriaiEG

Purpose: During percutaneous sclerotherapy, reflux of sclerosing material (e.g.
ethanol) into the adjacent vessels may cause minor or major complications. We
developed a simple techn ique that may prevent such complications.
Materials and Methods: Up to now, we have used this technique in 15 children.
A 22-Gauge catheter was inserted into the lesion under fluoroscopic control. A
phlebography 01the lesion visualized the true extent of the malformation and the
hemodynamic situation . Then, a second needle with the same diameter as the
first one was inserted into the malformation followed by an injection of a scleros
ing agent. Using a digital subtract ion angiography (DSA) technique, the contrast
medium that was displaced by the sclerosing agent became visible in the second
needle as it left the malformation. It was easy to control the flow of the scleros ing
agent and if reflux into the central venous system occurred, the procedure could
be stopped immediately.
Results: Fifteen VMs in 15 children wore treated using the double needle tech
nique.ln all of them, a partial or total reduction of the volume of the VM, depend
ing on its size, was achieved . No evident extravasation of alcohol occurred nor
were minor or major complications observed in any of the patients. In none of the
case was immediate repetition of the sclerotherapeutic procedure or the use of
another technique was necessary.
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Conclusion: Our double needle technique showed promising first results with
regard to treatment efficiency and decreased complication risks .

C-0909
A sonographlc method to guide, monitor and manage continuous positive
airway pressure (CPAP) treatment of consolidating lung lesions in pediatric
patients
M.~, S.D. Yarmenitis, C. Katsanoulas, N. Gourtsoyiannis; Iraklio n/GR

Purpose: To describe a simple, safe, inexpensive and efficient method to monitor
Continuous Positive Airway Pressure (CPAP) treatment of pulmonary consol idat
ing lesions in pediatric cases .
Materials and Methods: An Esatune ESAOTE and a Sequoia 512 ACUSON
ultrasound units are used. Both machines are equipped with Tissue Harmonic
Imaging package and an extended digital video-clip continuous sequence re
cording system. A SVHS video recording device is alternatively provided. Chest
scanning is performed through intercostal approach , Detailed recording of the
pretreatment condition of the consolidating lobes or segments is done and the
volume of any coexisting pleural free or loculated fluid is calculated. Two-three
CPAP sessions are performed daily for 60 min each.
Results: All anatomical details (normal and abnormal) are easily recognizable.
The rate of pulmonary reventilation is accurately and step-by-step recorded. Lo
bar, segmental and lobular airways are clea rly monitored as well as alveolar sacs
by inspecting the characteristically progressive reflective appearence of airstream,
untill full ventilation is achieved. Correlation of the treatment progress in regard
with any possible resistance due to pleural collection is feasible and appropriate
evacuation can be done, if needed , under prompt guidance. A positive correlation
of the lung ventilation improvement is found with arterial blood gas values .
Conclusions: Sonographic monitoring of CPAP treatment is a bedside, comfort
able and very accurate method. Repeated reviews of the video sequencies are
possible. Tissue Harmonic software (if available) enhances anatomical details.
Clinica lly useful information surpasses that of the chest X-ray in many instances.

C-0910
Ultrasound evaluation of esophageal atresia and tracheoesophageal fistula
I. GaBner' ,T.E. Geley', P. Weiss-Wichert'; ' InnsbrucklAT,2Salzburg/AT

Purpose: To assess whether mediastinal sonography is useful in the evaluation
of neonates with esophageal atresia and isolated tracheoesophageal fistula .
Methods and Materials: Nine neonates with esophageal atresia and three with
isolated tracheoesophageal fistula (TEF) were evaluated by mediastinal sonog
raphy. Physiologic saline solution was used to increase the sonographic delinea
tion of the blind upper segment. Seven patients had the most common type of
esophageal atresia characterised by a blind upper pouch of various lenghts and
a fistula between the trachea and the lower segment of the esophagus. One
patient showed no fistula and one a rather uncommon anomaly with two proximal
fistulas.
Results: In all cases the blind upper portion of the esophagus and its lenght in
relat ion to aortic arch was demonstrated. Both proximal fistulas could readily be
detected. A left-sided aortic arch was reliably documented in all patients. In two
out of three cases we assumed the presen ce of isolated TEF.
(H-fistulas) by detecting tiny air bubbles moving within the esophagus from the
opening of the fistula upwards or in the mediastinum between the trachea and
the esophagus.
Conclusion: Sonography documents the blind upper esphageal pouch , assoc i
ated cardiac, abdominal or cranial anomalies and exclus ion of right aortic arch in
a single assessment. Air bubbles moving in the mediastinum between trachea
and esophagus or within the esophagus may point towards isolated TEF but are,
at times , difficult to detect.

C-0911
Clinical study of hypergalactosemia due to congenital abnormalities
T.~, K. Takahashi , M. Mineta , K. Nagasawa, T. Inaoka ,T. Yamaki,
H. Satou ; Asahikawa/JP

Purpose: During newborn screening for high blood galactose, a rare infant will
be discovered who has alimentary hypergalactosemia without enzyme deficien
cies , the cause remaining unknown . Recently, cases with hypergalactosemia due
to congenital portosystemic shunts or liver hemangiomas detected by newborn
screening have been increasing. Few case reports have been published and no
large series of congenital abnormalities has been described. Our purpose was to
identify the radiologic findings in patients with hypergalactosemia due to congen
ital abnormalities.

Materials and Methods: Since 1995, 7 patients (4 males and 3 females, 2 month
- 7.5 yrs. at diagnosis) were identified with hypergalactosemia due to congenital
abnormalities. We reviewed the multi-modality imaging findings of hypergalac
tosemia due to congenital abnormalities.
Results: In three cases, extrahepatic portacaval shunt caused by an anomalous
vessel and hypoplastic int rahepatic portal vein were detected. In one case with
polysplenia syndrome, superior mesenteric vein joined hemiazygos vein and hy
poplast ic intrahepatic portal vein were detected. In one case , the communication
between the intrahepatic anomalous portal vein and inferior vena cava or hepatic
vein were detected. In one case , patent duclus venosus with absence of the
portal vein was detected. In one case , several hepatic hemangiomas were de
tected and color Doppler and pulse Doppler examination suggested the exist
ence of A-V shunting.
Conclusion: In alimentary hypergalactosemia of the newborn, various portosys
temic shunts or hepatic hemangiomas should be considered as a possible cause,
once hereditary enzyme deficiencies have been ruled out.

C-0912 @)

Abdominal gastrointestinal duplications in children: Clinical and imaging
features
N. SillJJ..d.Q, B. Dlaz, J.A. Benito, G. Del Pozo, A. Suarez , I. Benavent;
MadridlES

Purpose: Review the clinical and radiolog ical presentation of abdominal gas
trointestinal duplication cysts in infants and children.
Materials and Methods: We retrospectively analysed 12 patients attend ing our
hospital between 1986 and 2002 . All of them underwent surgery and had patho
logical correlation. Clin ical symptoms, plain abdominal film , contrast studies , CT
and ultrasound findings are examined.
Results: There were 15 cysts In 12 children . aged from newborn to 6 years. Six
males and 6 females. Only 50% were symptomatic (abdominal pain . vomiting)
but 75% had a palpable abdominal mass ; only one had gastrointestinal obstruc
tion . On plain abdominal film (11 cases) , the most frequent finding was mass
effect (6), in one case "cystic air bubble". Contrast studies (8 cases) showed
displaced bowel in 4 cases, filling of duplication in one case and intussusception
in one case . Ultrasound imaged 14 cysts , 13 rounds and 1 tubular: Well defined
double external rings were present in all cysts except one case ; content was
homogeneous, hypo- or anechoic, in most cases (10) . CT (4 cases) no added
information . All underwent surgery and pathologic exam : Mesenteric side of ad
jacent bowel location and intestinal mucosa (only 1 ectopic and other osseus
metaplasia) were the findings.
Conclusions: Gastrointestinal duplications are rare congenital lesions, which
are frequently asymptomatic. All of them had normal gastrointestinal mucosa
(ectopic or not). They usually are single and cystic and located on the mesenteric
side of the native alimentary tract. Treatment is resection. Ultrasound (double
external ring and homogeneous content) is a sensitive and specific technique for
diagnosis.

C-0913
Multislice CT angiography (MSCTA) In evaluation of surgical portosystemic
shunts in children with portal hypertension
R. Stern Padovan , M. fu!tinij;g, M. Lusic , G. Pavlisa, I. Cikara. K. Potocki ,
S. Batinica; ZagreblHR

Purpose:To evaluate surgical procedures of shunt implantation during treatment
of portal hypertension in children using MSCTA after colour Doppler ultrasound
(CDUS).
Materials and Methods: Over a two-year-period. 6 patients aged 2-18 years
with portal hypertension. who underwent surgical portosystemic shunt proce
dures , were examined with a new generation MSCT (LightSpeed Ultra 8 Slices ,
GE). Scan protocol for liver vascularisation was used with the following parame
ters: 2.5 mm slice thickness with 50% overlap. Acquired data was processed on
GE Advantage Workstation Ultra v4.0. and reconstructed in three dimensions
and maximum intensity projection (MIP) .
Results: Reconstruction techniques MIP and volume rendering give an objective
picture of anatomic position of the surgical shunts. Location of splenorenal and
portocaval shunts were easily determined from axial and reformatted CT images .
Presence of intravenous contrast media gives information of shunt functionality.
Anatomic relations on our images correlate with surgical procedure. MSCTA also
provides accurate information of var ices and collateral vessels orientation and
their relationship to adjacent visceral organs.
Conclusion: In our short study. MSCTA exams provided high quality images for
control of postoperative results and present status of vascular structures. High



scanning speed makes imaging without artefacts possible . MSCTA is useful in
demonstration of portosystemic shunts, courses of collaterals and varices . It is
minimal invasive and allows imaging of large and small vessels.

C-0914
Rare supratentorial tumors in children: Correlation between appearance on
MRI and tumor histopathology
C. Hadiigeorg i, G. Pitsoulakis, J. Nikas, F. Prodromou , G. Sfakianos ,
K. Stefanaki; Athen s/GR

Purpose: To evaluate and correlate different patterns on MRI and histological
subtypes of rare supratentorial tumors in children.
Material and Methods: The study group was 6 children with histolog ically prov 
en supratentorial tumors . 1.0 T multiplanar spin echo T2-we ighted MRI and pre
and post-contrast Tl-weighted MRI were corre lated with the histological find
ings.
Results: Two subtypes of germ cell tumor (one maturo toratoma and one imma
ture teratoma) , two embryonal tumor (one medulloepithelioma and one malig
nant anaplastic ependymoma), one desmoplastic gangliogl ioma and one child
with meningioang iomatos is. On MRI, 6 different patterns were revealed on the
basis of signal intensity, mass effect causing distortion of normal brain struc 
tures, presence of abnormal enhancement, hemorrhago, necrosis and calcifica
tions.
Conclusion: Neuroradiology and clinical data are the first approach in these rare
supratentorial tumors in children . Histopatho logy establishes the final diagnosis
on the basis of the morphological and immunophenotypic features of the neo
plasms.

C-0915
Hypoechoic per iportal CUffing: An Interesting sonographlc sign in children
with hematological malignancies
M. Vakaki, C. Koumanidou , H. Samouti , H. Manoli , K. Kakavakis; Athens/GR

Purpose: The sonographic sign of hypoechoic periportal cuffing has recently
been descr ibed, with only a few cases reported in the literature. II may be seen in
different diseases and is attributed to a number of mechan isms.
Material and Methods: We present two cases of hypoechoic periportal cuffing ,
in a 3-year old girl with first-diagnosed acute lymphocytic leukemia, and in a 10
year boy with acute myeloid leukemia.
Results: In the first case, the sonograph ic examination of the abdomen revealed
hepatosplenomegaly, upper abdominal and retroperitoneal lymphadenopathy and
a hypoechoic cuff ing of the portal vein and its branches .A follow-up sonogram 5
weeks after start ing chemotherapy did not show the above periportal finding or
lymph node enlargement. The young girl responded well to chemotherapy and
the follow-up sonograms were normal.
In the second case, the only sonographic finding was a hypoechoic plaque-like
encasement of the main portal vein, which was not seen in the repeat sonog ram,
two weeks later.
In both our cases , the transient hypoecho ic periportal cuffing could be attributed
to transient Iympedema due to blockage of small lymphatic vessels or to direct
periportal infiltration by malignant cells .
Conclusion: Recognition of the above sonographic sign is significant in children
with hematolo gical malignancies. Its disappearance soon after starting chemo
therapy may be considered an early sign of response to treatment.

C-0916
Assessment of lung Involvement by chest X-ray, HRCT and MRI in cystic
flbrosls- display of different scoring systems
K.M. Unsinn, M.C. Freund, H. Ellemunte r, J. Eder, M. Schocke, w'J. Jaschke ;
InnsbrucklAT

Purpose: In order to detect and follow-up Ihe morphologic abnormalities of the
lung parenchyma in patients with cyst ic fibrosis, several imaging methods and
their ensuing scor ing systems have been recommended during the last decades .
These include: Chest radiography with 2 different scor ing systems proposed by
either Chrispin-Norman or Brasfield ; and HRCT with a scoring system proposed
by Bhalla and slightly modified by Helblch . However, a new imaging modal ity, i.e.
MRI for radiation-free diagnostic imaging, should fit into the already existing scoring
systems. For this purpose we devised a similar scoring system for MRI utilizing
the same paramete rs as used in former studies.
Methods and Materials: Twenty-three patients aged 6 - 35 years old with cystic
fibrosis were evaluated by following Imaging modalities: Chest radiography, HRCT
(1 mm slice thickness , 10-15 mm table feed), and 1.5 T MRI examination (axial
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and coronal HASTE with multislice-techn ique and ECG-gated coronal dark-blood
TSE-T2w during suspended inspiration).
Results: All imaging protocols, esp. MRI, were completely finished by the pa
tients. In order to classify unequivocally the extent of the morphologic alterations
we selected typical imaging examples for each severity of the different scoring
paramete rs from the wide spectrum of the imaged pathology. From this we con
structed an imaging-severity table for easy reference for further use in imaging
compar ison studies in cyst ic fibros is.
Conclusion: Imaging of patients with cyst ic fibrosis was performed by chest ra
diography, HRCT, and MRI. An imaging-severity table was constructed for easy
reference for further use in imaging comparison studies in cyst ic fibrosis.

C-0917
Imaging of gastrointestinal tract duplications
T. Berrocal , J. Gutierrez, C. Prieto, N. Gcmez-Leon : Madrid/ES

Purpose: To illustrate the spectrum of imaging findings of duplications affecting
the gastrointestinal tract, and to evaluate the efficacy of plain radiographs, bari
um studies , US, CT, and MRI in the management of these anomali es.
Methods and Materials: We retrospect ively reviewed the imaging findings of
patients with duplications involving the gastro intest inal tract from our data base
of pediatric gastrointest inal pathology. Plain radiographs and barium studies were
performed in all cases , while US, CT and MRI were performed depending on the
location of the duplicat ion. The embryologic and pathologic basis of the radio
graph ic findings are discussed . The key find ings of each imaging modality are
shown and compared with the under lying patho logic features when available .
Results: Duplications were most frequently encountered in the ileum, esopha
gus, duodenum, and colon . Duplications were spherical cysts or, less frequently,
tubular structures situated on the mesenteric aspect of the alimentary canal with
which they shared a common muscular wall and blood supply, although each had
its own mucosal lining . Duplications had a mucosal lining, with 40% containing
ectopic gastric mucosa. Duplications were diagnosed by plain radiographs, bar
ium studies, US, or CT, while MRI was usually reserved for further evaluation of
esophageal duplications present ing as mediastinal masses , although it was also
useful in the evaluation of abdominal duplicat ions.
Conclusion: This exhibit provides an overview of gastrointestinal duplicatio ns as
well as of the utility of various imaging techniques available. Because these dis
orders have a characteristic appearance , this exhibit will help the practicing radi
ologist to better understand these anomalies.

C-0918
Development of a digital paediatric image archive: Highs,lows and pitfalls
N.A. Barnes, H.S.~,D.E. Turner; Liverpoo l/UK

Purpose: To digitise our film library for use in training and for the production of
lectures .The poster will explain the problems and solutions encountered during
development.
Methods and Materials: We created our own database program using MS Visu
al Basic 6 and LeadTools Raster Pro ActiveX v12.1. Image digitisal ion is per
formed using a Umax Mirage 11 film scanner, or digital camera, and existing
digital images can be imported directly from disc.
Results : The digital archive allows films to be filed under multiple diagnostic
"Keygroups" and user def inable database fields ("Categories' ). Images from a
part icular case can be related to each other and also allocated to useful teaching
collections. Radiograph ic images can be scanned directly into the databa se pre
venting the extra expense of hard copying film.The program allows image manip
ulation , editing and direct export into MS PowerPoint for easy creation of lectures,
The archive system is more compact than any conventional film library . It needs
no librarian to maintain the filing system and the problems that occur during re
filing are completely dimin ished. Initial problems included the cost of hardware ,
time and expense developing the software and the time spent teach ing staff to
use the new archive effectively.
Conclusion: The digita l image archive database system appears to offer many
advantages over the conventional hard copy filing system . It has proved an asset
in the product ion of lectures and presentations and for teaching purpose s.



C-0919
Doppler sonographic response of hepatic venous flow to nebulized
salbutamolln Infants with acute bronchiolitis
C. KalQgerQpQulQu, M. lliopoulou, I. TSQta,T. Kanelopoulos, P. Zabakis,
M. Anthrakopoulos. D.A. Papanastasiou; PatraslGR

Purpose: To assess Doppler sonography of hepatic venous flow as a non-inva
sive objective method for evaluating respiratory distress in infants hospitalised
with acute bronchiolit is.
Materlaf and Methods: Nineteen children , 1.5-18 months of age, admitted with
their first episode of acute bronchiolitis were included in the study.A clinical score
of respiratory distress, based on general appearance, accessory muscle retrac
tions and wheezing was assigned and oxygen saturation (S,02) was measured
in each patient before and 15-min after nebulized salbutamol treatment
(0.15 mg/kg). Doppler measurements of the middle hepatic and right renal vein
as well as the transit time of middle hepatic vein after bolus intravenous injection
of ultrasound contrast agent, were measured pre- and 20-min post-nebulization.
Results: There was an increase in S,02(p=0.0113) following salbutamol nebuli
zatlon treatment although there wasn't any significant change in the mean total
clinical score (p=0.357). On the other hand, Doppler measurements showed a
significant increase in the peak systolic veloc ity of the middle hepatic vein
(p < 0.0001), as well as in the transit time ot the middle hepatic vein (p=0.0283)
post-nebulization. There was no treatment effect on Doppler velocity of the renal
vein (p=0,509).
Concfusions: Doppler measurement of the hepatic veins could be an objective
method, which reflects the alterat ions in the pulmonary circulation following neb
ulization in bronchiolitis suffering children . It seems to be an index, which corre 
lates well with oxygen saturation (S,02)'

C-0920
Sonographic detection and clinical value of free fluid in children with blunt
abdominal trauma
M. Vakaki, C. Koumanidou, H. Manoli , H. Samouti , G. Pltsoulak is,
K. Kakavakis ;AthenslGR

Purpose: The aim ot our study was to evaluate the sonographic detection ol fluid
and its diaqnostic and clinical value in children with blunt abdominal trauma .
Material and Methods: 1495 children , 10 days to 14-years-Qld, with blunt ab
dominal trauma underwent abdominal sonography(US) from September 1998 to
August 2002. All examinations were performed by experienced pediatric radiolo
gists with high-definition modern equipments .
Results : US findings were positive (fluid andlor parenchymal injury) in 161 pa
tients . Free peritoneal fluid was detected in 45 and it coexisted with visceral inju
ry in 59 patients. In 27 patients, a small amount of free fluid in the pelvis was
demonstrated on the initial US.The sonographic re-examination (n=25) 24 or 48
hours later, or the CT scan (n=2) were negative. In 13 patients, with a larger
volume of fluid detected sonographically, subsequent CT scan revealed coexist
ent solid visceral injury. In 4 cases, with negative Initial US, the next day US,
repeated because of persistent abdominal pain, demonstrated fluid and solid
organ injury. In one patient , US revealed only a small amount of free fluid around
the splenophrenic ligament. The abdominal radiograph in erect position revealed
free subdiaphragmatic air, due to bowel perforation. US results were confirmed
by CT (n=15) , repeat US findings (n=83), or surgery (n=5).
Conclusion: In our experience , the sonographic detection of free fluid usually
reliably indicates intra-abdominal organ injury. Sonography, performed byexperi
enced pediatric radiologists , can be even more sensitive , revealing not only the
intra-abdominal fluid collect ion (hemoperitoneum), but also the injured organ .

C-0921
The baby with the oddly shaped head - recognizing craniosynostosis on the
skull radiograph and CT
H.F.~, M. Early, V. Donoghue , S. Ryan; DUblin/IE

Introduction: The oddly shaped head is a common presenting feature in babies.
This has multiple aetiologies. Some are positional and self-correcting. The role of
the radiolog ist is to identify those that are due to craniosynostosis that benefit
from early recognition and surgical correctton ,
Material and Methods: We reviewed skull radiographs and 3D CT studies of
babies presenting to our hospital for investigation of the oddly shaped head since
1997.We selected those images for presentation that illustrate the range of radi
ographic and CT findings in craniosynostosis and compare these with the radio
graphic findings In positional deformity of the skull .

ReSUlts: We will demonstrate the sutural changes that can be seen in craniosyn
ostosis and the characteristic secondary changes in calvarial shape and facial
anomalies that are seen with each type of premature sutural closure. We will also
show the corresponding findings on 3D CT.
Conclusion: The plain skull radiograph is diagnostic in craniosynostosis. Prema
ture closure of each suture is associated with characteristic radiographic find
ings. CT with 3D reconstructions complement these findings and aid the surgeon
in defining the deformities and the correct ion needed .

C-0922
Can sonography be used for the Initial assessment of the injured child? Our
experience
M. .\lgjsgjsj, C. Koumanidou, G. Pitsoulakis , K. Kakavakis; Athens/GR

Purpose: There is controversy regarding the use of imaging studies in the diag
nosis of blunt abdominal trauma .The well-known advantages of sonography (US)
have led to increased interest in the use of this method for the assessment of the
injured child. The aim of our study was to assess the accuracy of sonoqraphy in
the evaluation of children with blunt abdominal trauma .
Material and Methods: 1495 children (age range: 1Od-14y)with blunt abdominal
trauma were sonographically examined during the last 45-month period . US re
sults were compared with CT, repeat US, operative findings and clinical course .
Results: US findings were positive in 161 patients (10.7%). Liver (n=23), pancre
as (n=5), spleen (n=33), kidneys (n=24), adrenals (n=2), and abdominal wall (n=2)
were involved. 26 children had multiple organ injuries and one had indirect signs
of bowel perforation , Free fluid was detected in 45 and coexisted with visceral
injury in 59 patients . In 44 children (3%), CT was also performed , revealing rele
vant post-traumatic abnormalities (n=23), sonographically undetected injuries
(nes). solid visceral injury after sonographic demonstration of free fluid (n=13)
and normal findings (n=2). False-negative US findings were retroperitoneal inju
ry (n=2), bowel perforat ion (n=1) and solid organ injury without hemoperitoneum
(n=4).
Conclusion: Sonography, performed by experienced personnel with modern
equipments , can be used as the primary and, frequently, the only diagnost ic tool
to evaluate children with blunt abdominal trauma. CT remains the first examina
tion in cases ot major trauma with possible multiple organ injury, especially when
there is associated head or spinal trauma or, when, infrequently, US leaves a
doubt.

C-0923
Evaluation of the blood supply of the femoral head epiphysis in children
with painful hip using Doppler sonography
A. Anagnostara, G. Adamakis, C. Koumanidou, M. Vakaki, H. Manoli,
J. Dimitriou; Athens/GR

Purpose: Anatomical or functional disturbance of the blood supply of the femoral
head epiphysis may playa major role in the development of ishemic necrosis .
The goal of our study is to investigate the blood supply of the femoral head epiph
ysis in vivo by using Doppler sonography in order to evaluate its alterations in the
painful hip.
Malerial and Methods: 20 normal and 20 children with painful hip (transient
synovitis. LCP) aged 3 to 8 years underwent Doppler sonography of the femoral
head eplpnysis . Diastolic and systolic velocities and resistive indices (AI) of the
anterior ascending cervical femoral artery were measured.
Results: In 8 children with painful hip we measured an increase of the RI com
pared to the values ot the asymptomatic children and the contralateral side.This
finding has to be associated to a transient compromise of the blood supply of the
femoral head epiphysis in the presence of intra-articular fluid .
Conclusion: Doppler sonography is an accurate method for investigating the
blood-flow to the femoral head epiphysis in the painful hip. It can also be used for
the follow-up of patients with disturbed blood-supply,

C-0924
The impact of sonography on the negative appendectomy rate in patients
with suspected appendicitis
S. E.Yig, M. Hormann , W. Rebhandl , R. Felder-Puig , K. Paya; Vienna/AT

Purpose: The aim of this study was to evaluate if ultrasound (US) has an impact
on the negative appendectomy rate (= appendectomy after false-positive diagno
sis of appendicitis).
Material and Methods: We analyzed retrospectively the data of 736 patients
(mean age 13.2 years) who had an appendectomy between 1995 and 2000, and
compared the histological reports of patients who had undergone US prior to

AB BOE FG 537



surgery to those who had an appendectomy without pr ior US evaluation. US was
performed with a 5 - 10 MHz linear transducer by a radiologist or a pediatric sur

geon or both .
Results: 643/736 (87.4%) children underwent preoperative US. 93/736 (12.6 %)
children had no US prior to surgery. Of 736 patients. 97 (13 .2%) had a negative
appendectomy. Amongst those 97 pat ients, there were 34/93 (36.6 %) who had
no US prior to surgery and 63/643 (9 .8%) wi th US. Sta tist ical analysis revealed
that there was a sign ificant associat ion between the use of US and positive ap
pendectomy (p < 0.001 ).
Conclusion: US examinations can lower the negative appendectomy rate in pedi
atric patients sign ificantly if they are performed by highly trained sonographers
and if there is a close communication between surgeons and radiologists.

C-0925
Vesicoureteric reflux at childhood: A comparison of ultrasonographic
findings and voiding cystourethrogram
M.A. Pourbagher' . A. Pourbagher' ,Y. Uslu' , L. Savas', R. Totonchl",
E.A. Niron '; 'AdanaITR, 2lzmirfTR, 3AnkaraITR

Purpose: To determine the incidence of vesicoureteric reflux (VUR) in pediatric
urinary tract infections and compare of ultrasonographic (US) findings and vo id
ing cystourethrogram (VCUG).
Materials and Methods: Between 1999 and 2002. 304 children (209 female, 95
male) , aged 1 day to 15 years (mean age 5.4 years) with urinary tract infection
underwent US evaluat ion and VCUG . The grading of reflux was standardised to
confirm with International Reflux Stud y Comitlee grading (5 grade system).
Results: VUR was present in 67 (32 bilateral. 35 unilateral) of 304 cases . VUR
grade I was present in 24% of cases, VUR grade II in 7% of cases, VUR grade III
in 26% of cases. VUR grade IV in 24% of cases and VUR grade V in 19% of
cases. From 67 cases with VUR. 48 .3% had normal US findings. 25.8 % had
hydronephrosis. 11.2 % had renal atrophy. 7.8% had increased echogenicity of
renal parenchyma. 2.2% had pyelonephritis. Two patients had ureterocele and 1
patient had multicystic dysplastic kidney.
Conclusion: The incidence of VUR was 22%. VUR may be associated with uri
nary tract abnormalities . in particular ureteroceles and mult icystic renal dyspla
sia . Even if US indicates possible VUR . this finding is not reliable, and a void ing
cystourethrogram should be carried out to confirm the presence of reflux.

C-0926
Does applying utrasound contrast media im pro ve efficiency of
ultrasonography in differential diagnosis in children?
E. Dybiec. A. Brodzisz, P. Wieczorek. J. Kowalczyk. M. Stefaniak.
G. Niedzielska, M. Pietka; Lublin /PL

Application of the Doppler technique enabled assessment of the vascularisation
and measurement of blood flow parameters in lymph node vessels as a differen
tial criterion. The visua lisation of vascular architecture inside a lymph node ena
bl ed defining various types of vascularisation. wh ich are recognised as
characteristic for benign and malignant lymphadenopathy. However. those cr ite 
ria appeared to be insufficient to evaluate malignancy grade of enlarged lymph
nodes. especially in lymph nodes with very small vascularisation visualised in
power Doppler mode. Application of contrast med ia in ultrasound imaging cre 
ates the hope of increasing efficiency of diagnostic ultrasonography in lymph
nodes enlargement.
The purpose of the study was to define the usefulness of ultrasonographic con
trast media in differential diagnosis of lymph nodes enlargement in children.
32 children with cervical lymph nodes enlargement underwent examination with
ultrasonography. Among the analysed cases. in 22 children (68.75%) lymph nodes
enlargement appeared among other symptoms of generalised infection. the rest
10 children (31 .25%) suffered from oncological diseases.
The following comparative analysis was performed:
- Lymph node vascularisation pattern, using the Doppler techniques before and
after the application of Levovist using BURST-mode and 3D.
The analysis of obtained ultrasonographic images performed in the study allowed
to draw the following conclusions:
- Change of echogenicity of the lymph node after the appl ication of contrast me
dia enables beller visualisation of : a non -homogeneous structure of the node .
vas cularisation , localisation of the vessel s which were not shown in conventional
Doppler mode, vessels architecture with a possibility for quantitative evaluation
in 3D.
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C-0927
Bone minerai density of patients suffering from cystic fibrosis determined
using computer assisted digital radiogrammetrical calculations compared
to a local reference population
A. Malich . D. Ibrahim, J. Mainz . H.-J. Mentzel , D. Sauner, J. Boettcher.
W.A. Kaiser; JenaiDE

Purpose: To evaluate bon e mineralization of pat ients suffering from cystic fibro
sis and to verify potential clincial use of computer-assisted radiogrammetrical
calculations.
Methods and Materials: Conventional X-rays of the left hand of 17 children and
5 adults suffering from cyst ic fibrosis aged 5·36y (mean 16y) were ret rospective
ly scanned in order to calculate bone mineral den sity (BMD), metacarpal index
(MCI) and porosity index (porosity of cortical bone on metacarpals 2-4 . index
increasing with porosity itself, PI). Healthy age-matched data were acquired by a
consecutively performed retrospective selection of conventional X-rays of 179
healthy children (originally performed after adaeqate trauma to exclude a frac
ture at the surgical department) who did not have a fracture or immobilisation
prior to or dur ing the X-ray. Recently published normative data of adults were
add itionally used.
Results: BMD calculations of 4/17 children were not possible - bone age young
er than 6y in 3 cases (recognition of the metacarpals by the system not possible)
and insufficient X-ray in 1 case . 11/13 children revealed a BMD <-1SD, (4/13 <
2SD) . the remaining 2 were within the age related reference values. 4/5 adults
revea led values <-1SD of the reference data. A high correlation to severity of CF
and steroidal intake could be observed.
Conclusion: The tendency towards osteopenia and osteoporosis in patients with
a bone age of at least 6 year s suffering from cys tic fibrosis is quantif iable using
DXR·technology and might reduce further bone densitometric measurements in
the future. Severity of the desease and steroida l intake influence bone minerali
sation significantly.

C-0928
Ventricular function in children with double-inlet ventricle: Radionuclide
ventriCUlography study
D.P. Sob ic-Saranovic. I. Jovanovic, S.Y. Pavlov ic, N. Kozarevic , M. Djukic.
V. Parezanovic. S. Simeunovic, V. Bosnjakovic; BelgradelYU

Background: Double-inlet single ventricle is a univentricular atrioventricular con 
neclion that constitute a compl ex lesion in wh ich both or common atrioventricular
valves open in sing le ventricular chamber. It is almost always accompanied by L
or D malposition of great arteries. Because of complex heart malformations and
abnormal geometry of the heart assessment of ventricular function is not possi
ble or vary difficult with echocardiography or contrast ventriculography.
Purpose: To define the feas ibility of assessing ventricular function in double-inlet
single ventricle by radionuclide ventriculography, using a non geometric. count
based method.
Material and Methods: We studied 7 children, 5 boys and 2 girls, mean age 11
years. Four of them had double-inlet left ventricle and one double-inlet right ven
tricl e. Four had surgical treatment (Fontan or Glenn operations) 6 month to 5
years befo re our investigation. Radionuclide ventriculography was performed in
three projections: anterior. LAO 45° and LL 90°. R-R interval was divided in 32
fram es. Eject ion fraction (EF). phase and amp litude images were asse ssed.
Results: In 5 patients EF was normal (62%. 52%. 50%. 57%. 65%. respectively).
In 2 pat ients with cyano sis and hepatomegaly EF was 34% and 36%. respective"
Iy. In thos e two patients phase images reveal nonsynhronised, almost dyskinetic
apical segment of the single ventricle.
Conclusion: Our preliminary results indicate that radionuclide ventriculography
provides clinically useful quantitative information regarding global systolic func
tion of double-inlet singl e ventricle. In addition, regional funct ion of single ventri
cle cou ld be evaluated by phase and amplitude images. Further clin ical validation
is necessary. especially in follow -up of children with double-inlet single ventricle.

C-0929
Ultrasound anatomy of split-liver transplant In children
R. Nani. G. Pezzotta, P. Brambilla . M. Gaffuri, G. Bonini; Bergamo/IT

Purpose: Imaging is a sign ificant tool in close follow-up immediately after liver
transplant. Specially relevant is evaluation of bil iary and vascular ana stomoses.
The aim of this study is to report normal ultrasound anatomy of split-liver trans
plant.
Material and Methods: From May 1997 to December 2001 , in our liver trans
plant center, were performed 82 left (segment II-III ) split liver transplants in chil-



dren .We performed utrasound evaluation (ATL 5000 ; Esaote Technos) in all liver
recipients. We used three-dimensional animation, anatomical and surgical pic
tures, co rrelated with US pictu res and Doppler evaluation to show normal find
ings.
Results: With US it is possible to obtain reliable information about split-liver struc
ture and anatomy. Adequate evalua tion was achieved in the majority of examina
tions .
Conclusions: US is the first tool in the evaluat ion of transplanted chi ldren . Knowl
edge of surgical technique and anatomic situa tion is an indispensable require
ment for adequate sonographic evaluation and follow-up of split liver transplant.

C-0930
Eyeball calcifications In childrens and adolescents
S. Rodriguez-Gomez, R. E.Yy, A. Capdevila, J. Ribo , J. Blanch, J. Badosa;
Esplugues de LlobregatlES

Purpose: The eyeball, an unusual site of primary calcifications in children and
adolescents, has lesions often found incidentally by radiologists during CT exam
ination of a brain pathology or on routine CT.This pictorial review seeks to famil
iarize pediatric and general radiologists with the appearance of a wide variety of
eye calcificat ions , primary or secondary.
Materials and Methods: We have retrospectively searched inst itutional record s
for cases of eyeball calcif ications in children and adolescents.
Calcificat ions were characterized as:

Microcalcifications.
Lineal calcifications. Well defined.
Hamartomatous calcifications (Aberrant) .
Associated with mass .
Multiple or bilateral calcifications .

Results : Although most of eyeball calcifications can have a neoplasic origin , a
broad spectrum of other lesions can be occur in patients with unrelated malig
nancy, as congenital patho logy, infectious diseases, malformations or normal
variances.
Conclusions: Because CT studies may ident ity eyeball calcifications and direct
further care familiarity with the appearance of this entities may be necessary.

C-0931
Use of non·invasive methods of investigation and treatment of post
traumatic high-flow priapism (PTHFP) in two children
E. Eracleous', M. Kontou-Allayioti ', C. Tziakouri' , M. Patziaris' ,
E. Theocharous ', C. Hajivasiliou'; 1NicosialCY, 2GlasgowlUK

Purpose: To eliminate the complications of the invasive diagnostic and treatment
methods of PTHFP by using Doppler ultrasound (DUS), 3D contrast enhanced
MR angiography (MRA) and conservative treatment with light sedatives.
Materials and Methods: Two boys 7 and 9 years old , with PTHFP underwent
DUS and MRA 5 days and 10 days post trauma and were treated with hydrox
yzine hydrochloride. DUS was repeated 2, 4 and 6 weeks after the treatment.
Results: The MRA of the first boy revealed hematoma of the right corpus caver
nosum without definite evidence of AV fistula . DUS showed increased peak systolic
velocity (PSV) in the right cavernosal artery (38 cmfsec ). The PSV after treat 
ment decreased to 30 cmfsec at 2 weeks , 18 cmfsec at 4 weeks and finally to
normal ( 10 ern/sec) at6 weeks post trauma.
The MRA of the second boy demonstrated an AV fistula of the left cavernosal
vessels .The DUS showed increased PSV in the left cavernosal artery (45 cmfsec).
The fistula diminished in size and the PSV decreased to 35 cmfsec at 2 weeks
and to normal (12 cmfsec ) at 4 weeks after treatment.
Conclusion: The use of non invasive imaging modalities, DUS and MRA, should
be the methods of choice in the investigation of PTHFP thus obviating the need
for invasive diagnostic catheter angiography. The results of this study indicate
that it is safe to monitor PTHFP by DUS and treat conservatively so long as the
PSV continues to decrease. This avoids unnecessary use of arterial emboliza
tion .

C-0932
Sonographlc characteristics of normal, refluxing and non-refluxing
obstructive ureterovesical junctions
S.V.~; Vitebsk/BY

Purpose: Ultrasound characteristics of normal, refluxing and non-refluxing ob
structive ureterovesical junctions (UVJs) were stud ied with abdominal sonogra
phy.

Material and Methods: Fifty normal , 16 refluxing (11 low grade and 5 high grade
of vesicoureteral reflux) and 6 non- reflu xing obstructive UVJs were examined
with ' Logiq-500' (GE) scanner and 5 MHz convex probe.
Results: Normal UVJs characterized by the ratio between the urethra -to-orifice
distance, submucosal length and intramural length of the intravesical ureter ap
proximately as 1+2:1:1. Low-grade VUR UVJs demonstrated the similar ratio.
High-grade VUR orifices were situated laterally and looked like the bladd er wall
defects or bulges ; the submucosal parts of UVJs were short or lack. Five non
reflu xing obstructive orifices were situated med ially and had ureterocele-l ike ap
pearance; the urethra-to-orifice distances were short and the submu cosal paris
of UVJs were long . One non-refluxing obstructive UVJ was situated medially, had
papilla-like appearance, short submucosal part and lack of intramural par t.
Conclusion: Abdominal sonography is valuable noninvasive method of exami
nation of UVJs anatomy and may be useful in megaureter cause assessment.

C-0933
Ultrasonographic approach to the mediastinum in infants and children
X.~" G. Enriquez', J. Lucaya ', M. Martinez' , X. Pruna', J. Bosch ',
J. Carreno' ; 'Granol/ersl ES, 2BarcelonaiES

Purpose: To establish standard US sect ions for effective study of the mediasti
num in infants and children.
Methods and Materials: Conventional ultrasound (US) was used to study the
mediastinum in pediatric patients with a variety of patho logical conditions. Small
secto r or convex multifrequency probes were applied in most cases . Depth was
adjusted to the region of interest, number of foci was reduced and lateral field of
vision was decreased to increase the frame rate. Technical aspects that result in
opt imal assessment are described in detail. Imaging artifacts and pitfall s are de
picted for each region .
Results: Based on our experi ence , a standardized technique for imaging the
compartments of the middle and ante rior mediastinum is provided. Five US sec
tions are estab lished for this purpose; th ree obta ined with the suprasternal ap
proach (oblique coronal , coronal and oblique parasagittal view) and two with the
left parasternal approach (axlal and parasagittal view).These standard US slices
differ from those obtained with CT. Each of Ihe 5 US sections is illustrated with a
diagram, a normal US scan , and a scan showing abnormal find ings . Images of
several pathologies affecting the med iastinum (congenital anomalies, cysts , tu
mors, lymphadenopathy, and vascular alterations) are provided .
Conclusion: US is a useful, non-invas ive technique for the detection , diagnosis
and follow -up of many mediastinal lesions in children.

C-0934
Ultrasonographic study of musculoskeletal bleeding in hemophiliac
children
E. Manoli , C. Koumanidou, M. Vakaki , E. Evangelidakis; AthenslGR

Purpose: The purpose of this study is to evaluate the role of sonography in de
termining musculoskeletal pathology in children with hemophilia - with or without
a clinical history of trauma.
Material and Methods: A number of symptomatic hemophiliac patients were
examined sonographically with in the last 4 years in our inst itution. The examina
tion was performed using 5-2. 8-5 and 12-5 MHz probes. Transverse and longitu
dinal images with contralateral comparison were obtained . Follow-up studies were
performed in all patients .
Results: Our findings consisted of 11 retroperitoneal hematomas of psoas mus
cle , 9 hematomas of quadriceps muscles (2 of which developed myosit is oss il i
cans ). 6 hematomas of biceps muscles (3 of which developed post-hemorrhagic
cyst ), 2 abdominal wall hematomas, 4 cases of blood collection within the hip
joint and one of suprapatellar bursa bleeding.
Conclusion: Ultrasonography is the gold stand ard for the diagnosis and follow
up of musculoskeletal bleeding in hemophiliac children . We emph asized the high
sens itivity of the method in childhood - in contrast to adults - in the detect ion
psoas hematoma.The spectrum of sonographic appearance of hematomas and
their time-related changes are well illustrated. The differences from hematomas
in non-hemophiliac patients are discussed.The differential diagnos is from other
muscu loskeletal masses based only on sonographic cr iteria is analyzed.
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C-0935
Ultrasound of Juvenile idiopathic arthritis
M. Valle', E. Vignale" A. Ravelli', F. Rossi', P.Torna', S. Bianchi", L.E. Derchi',
C. Martinoli'; 'Genoa/IT. 2Geneva/CH

With the increasing use 01high-resolution transducers, ultrasound (US) plays an
imporlant role in directing the work-up 01children with a wide array 01soft-tissue
lesions that occur in juvenile idiopathic arthritis.The objective of this exhibit is to
provide the reader with a basic introduction into the more common abnormalities
01juvenile idiopathic arthritis that are amenable to US evaluation, including joint
and bursal effusion, synovial prolileration and thickness, hyaline cartilage loss,
marginal bone erosions, tendon and ligament injuries. The conspicuousness 01
these findings is clinically correlated at each joint site and compared with other
imaging modalities, including radiography and MR imaging. Color Doppler im
aging during US examination is discussed as a means to assess the activity 01
the disease process. Relevant technical considerations, potential pitfalls in inter 
pretation 01pathology as well as parameters uselullor US quantification of carti
lage loss and synovial thickening are reviewed. US-guided techniques for
aspiration 01joint fluid , steroid injection and synovial biopsy are also displayed.

C-0936
Ultrasound based bone densitometry measurements In children and
adolescents suffering from anorexia nervosa
H.-J. Mentzel, P. Korman, A. Malich, K. Wunsche, M. Freesmeyer, S. Vogt,
B. Blanz , W.A. Kaiser; Jena/DE

Purpose: Anorectic women olten have reduced bone density, which may predis
pose them to osteoporosis and fractures. Our study was performed to evaluate
ultrasound based bone densitometry (BMD) in children suffering from anorexia
nervosa.
Patients and Methods: 55 female patients (age range from 10 to 17 years) were
included. Bone ultrasound attenuation (BUA) and sound of speed (SOS) of the
os calcis of both sides were measured using SAHARATM(Hologic Inc. Waltham ,
USA). Using regional normative data sex-related Standard-Deviation-Score (SDS)
was calculated regarding age, height, and weight, separately.
Results: Age-related values BUA: < -1SD in 7 (12.7 %), normal in 34 (61 .8%) ,
> +1SD in 14 patients (25.5%); SOS < -1SD in 10 (18.2%), normal in 26 (47.3%) ,
> +1SD in 19 patients (34 .5%).
Height-related values BUA: < -1SD in 6 (10 .9%), normal in 33 (60%), > +1SD in
16 patients (29.1%) ; SOS < -1SD in 11 (20%), normal in 22 (40%), > +1SD in 22
patients (40%).
Weight-related values BUA: < -1SD in 2 (3.6%). normal in 26 (47.3%), > +1SD in
27 patients (49.1%); SOS < -1SD in 9 (16.4%), normal in 22 (40%), > +1SD in 24
patients (43.6%) .
Conclusion: Only in lew anorectic patients osteopenic values of BMD could be
observed. More patients showed accelerated and normal values. We suggest,
that the history in young anorectics starts with a reduction in the fatty tissue but
not in the mineral density.

C-0937
Combined MR-angiography and MR-urography in children with suspected
UPJ-obstruction due to vascular compression
G. Sll'!a!z', C.C.A. Nolte-Ernstinq", E. Spuntrup' , D. Hohrmann' , C. Stoll brink' ,
R.W. Gunther' ; 'Aachen/DE, 2Hamburg/DE

Purpose: To evaluate combined MR-angiography and MR-urography in children
with suspected extrinsic ureteropelvic junction (UPJ) obstruction from a crossing
renal vessel.
Methods and Materials: 8 children, aged 1-17 years, With ureteropelvic junction
obstruction were examined at 1.5 Tesla using the body coil 01 the magnet. MR
angiography (MRA) was performed in 4 children (10-17 y.) after injection 010.1
0.2 mmol/kg Gadol inium with use 01a breath-holdT1-weighted 3D-gradient-echo
sequence and in 4 children (1-4 y.) with use of an axial True-FISP sequence.
After MR-angiography, low dose furosemide was injected intravenously in each
child and subsequently contrast-enhanced MR-urograms were obtained with use
of a 3D-gradient-echo sequence.
Results: The evaluated combined MR-angiography and MR-urography protocol
was leasible in each child . The True-FISP sequences demonstrated accurately
the anatomy of the renal blood supply in those 4 children who were not able to
hold their breath . In 5 children the UPJ-obstruction was lound to be due to a
crossing vessel, whereas in 3 children the anatomy of the renal vessels was
normal. All MR-imaging findings were confirmed by surgery.

Conclusion: Combined MR-angiography and MR-urography is efficient lor the
diagnosis of extrinsic UPJ·obstruction due to a crossing vessel in children.

C-0938
Ultrasonic evaluation of detrusor muscle thickness in children with non
neuropathic bladder/sphincter dysfunction
B.~, A. Cvitkovic-Kuzmic; Zagreb/HR

Purpose:To measure detrusor muscle thickness in children with non-neuropath
ic bladder/sphincter dyslunction (NNBSD), and to evaluate the difference be
tween children with various bladder dysfunctions and those with normal
urodynamics.
Methods and Materials: In 139 children the urodynamic study was performed,
and the detrusor 01the anter ior bladder wall was measured using high-frequency
ultrasonic transducer. Children were categorized into live groups, according to
urodynamic findings. Differences in detrusor thickness between groups were tested
by one-way ANOVA with post hoc Scheffe test.
Results: Forty-six children (33.1%) had normal urodynamics, and mean (± SD)
detrusor thickness 1.3 ± 0.5 mm (range 0.5-3 .0). Fifty-two (37.4 %) had urge syn
drome , with detrusor thickness of 2 ± 0.7 mm (1.0-3 .6).Thirty-three (23.7%) had
dysfunctional voiding , with detrusor thickness 01 2.6 ± 0.5 mm (1.5-3 .6). Four
(2.9%) had lazy bladder, with detrusor thickness of 0.9 ± 0.1 mm (0.8-1 .0), and
four had anatomical infravesical obstruction, with detrusor thickness of 4.4 ±

0.3 mm (4·4 .6).The mean detrusor thickness in all children with NNBSD was 2.2
± 0.7 mm (range 0.8-3 .6) . Multiple comparisons showed significant difference
between all groups, except between children with normal urodynamics and chil
dren with lazy bladder.
Conclusion : There is statistically significant difference in mean detrusor thick
ness between children with normal urodynamics and children with NNBSD. Due
to the overlap of measured values, it is not possible to determine the cut-off value
that could be used to distinguish children with and without NNBSD.

C-0939
Thoracic vascular malformations in a pediatric population:The added value
of contrast-enhanced MRA
F. Caseiro-Alves , P.Gil-Agostinho, P. Gil-Agostinho, A. Pinto , G. Ramalheiro;
Coimbra/PT

Purpose: The purpose of this pictorial essay is to describe the results 01gadolin
ium-enhanced-MRA for the study 01thoracic vascular malformations in a pediat
ric population, using a 1 T and 1,5 T MRI units .
Methods and Materials: A 3D gradient of echo (GRE) sequence with shortTRITE
values « 6 ms/1 ms) with a total scan time of 18 seconds was performed in one
hundred and five patients with ages ranging from 1 day to 10 years (52 new
borns; 24 infants and 29 children) on superficial anaesthesia and spontaneous
breathing.The native acquisition with 3-4 mm section thickness was retrospec
tively reconstructed to 1-1,5 mm using the zero interpolation lilling process (ZIP
2X - 4X) . 3D post-processing was conducted in a diagnostic workstation (Advan
tage Windows 4.0 , GE Medical Systems) using the maximum intensity projection
algorithm (MIP) and volume-rendering techniques (VRT) .
Results: The examination was uneventful in all patients displaying the pertinent
vascular anatomy and allowed luminal measurements. Several types 01thoracic
vascular malformations detected by Gd-enhanced MRA , both in arterial and ve
nous terr itories were demonstrated.
Conclusion: Gd-enhanced non-breath-hold MRA can be used as the single non
invasive test lor morphological inlormation for the diagnosis of thoracic vascular
malformations in pediatric patients.
Learning objectives:

1. To report the feasibility of Gd-enhanced MRA in a pediatric population.
2. To review the spectrum 01thoracic vascular malformations.
3. To emphasise the value of Gd-enhanced MRA as diagnostic tool potentially

repla cing the invasive DSA.
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C-0940 @>

Comparision and optimization of 3D gradient echo techniques in MR
imaging for visualization of extracellular sodium
G.~, H. Graf , F.Schick , C.D. Claussen; TObingeniDE

Purpose: Sodium MR imaging is considered to be an important tool for in vivo
studies in the human body, because of high contrast between normal and patho
logical regions . A volume coil was designed allowing a sufficient penetration
throughout the whole abdomen and thora x for sodium imaging of tissue such as
kidneys or liver and bile in an acceptable measurement time and with sufficient
SNR.
Methods and Materials: Measurements were performed on a 1.5 T Siemens
Magnetom Vision using a home-built volume coil and a 3D FLASH for imaging.
TE, TR and readout bandwidth (BW) were optimized with respect to T1 and the
slow T2 component mainly contributing to extracellular sodium to obtain maximal
SNR. Nonselective RF excitation pulses with a duration of 2.5 ms were used with
a rectangular shape to avoid SAR problems.The values were TR = 35 ms, TE =
11 rns, BW = 49 Hz and Acq = 16.The measuremenllime was about 13 min.
Results: Coronal slices of a 3D sodium data set of human abdomen were ob
tained containing liver, kidney, intervertebral disks, spinal canal , bile and heart.
Conclusion: Using a volume coil for sodium imaging and optimizing with respect
to relaxation times of extracellular sodium allows one to acquire images with an
acceptable SNR in a reasonable measurement time . Sod ium images were ob
tained without SAR problems. Differentiation of cancerous tissue and edema in
liver and course control of minimal-invasive mermo-therapy of liver tumors are
possible future applications.

C-0941 @>

Application of a procedure to evaluate Imaging characteristics of digital
radiography systems
L. MQr.Q" A. Pennella', C. Bassetti", D. Fantinatc ' , G. Bertoli ', M. Baldi ' ;
1PaviallT, 2Milan/IT

Purpose: We developed and applied a pixel-based analysis procedure to evalu
ate the basic physical imaging chara cter istics of digital radiography systems.
Methods and Materials: The PC-based procedure consists of saving the 01
COM image as a text file through the DICOM-viewer ImageJ and to import the
pixel -matr ix into Matlab by means of a home-made m-fiIe. After a linearity meas 
urement is performed, normalised NPS (both mono and bidimensional) is evalu
ated with another home-made m-file on the matrix corresponding to uniform
exposure. Digital , expectation (EMTF) and pre-sampling (with Fujita's method)
MTFs are obtained from the ESF using Matlab.The DOE is calculated from EMTF
and NPS, according to IEC 62220-1. The developed procedure was tested on the
two 41x41 cm2 Csl:Tl /a-Si flat-panel detectors of aGE-Revolution XO/i digital
radiography system. The directional and dose dependencies of the physical quan
tities were investigated.
Results: Without grid in anode-cathode direction , for 8 microGy incident dose,
both pre-sampling and EMTF were equal to 0.6 at1 Ip/mm and to 0.2 at2lp/mm;
at the same frequencies, normalised monodimensional NPS was equal to 2.3E
06 and 1.2E-06, DOE to 0.65 and 0.22.
Conclusion: Our procedure allows for quick measurements of physical imaging
parameters and may be routinely app lied in qual ity assurance programs.The rn
file for monodimensional NPS calculates 250 points of the spectrum: This shows
in detail the effects of the grid insertion and of alias ing near the Nyquist frequen ·
cy.Theoretical investigation of the changes due to grid insertion is developed.

C-0942 @>

FAIR true·FISP MR perfusion Imaging of the kidneys
P. Mart jros jan, U. Klose , I. Mader, C.D. Claussen, F. Schick; TObingeniDE

Purpose: In recent years , a number of MRI techniques based on pulsed ASL
have been developed to measure the perfusion state in brain . Perfusion tech
niques based on EPI are strongly restricted because of their sensitivity to sus
ceptibility art ifacts. The recently developed FAIR True-FISP perfusion technique
eliminates both susceptibility artifacts and image distortions commonly observed
in EPI images. The purpose of this study is to demonstrate their usefulness for
perfusion imaging of the kidneys.
Methods and Materials: In vivo studies on the kidneys of volunteers were per
formed on a 1.5 T whole body MRI system (Magnetom Sonata, Siemens, Erlan
gen) . The FAIR True-FISP sequences were used for acquisition of perfusion

weighted images with the parameters: a=70·, TR=4.6 ms, TE=2.3 ms, TI=1.0 s.
matrix 128x128. Breath-hold studies with one and two acquisitions were per
formed within 26 sand 36 s. The examinations with 32 acquisitions were per
formed within 4 min 11 s under normal respiration. The newly developed sequence
was compared with an established FAIR SE-EPI technique, using ident ical im
aging parameters.
Results: The FAIR True-FISP images show the cortex well perfused, whereas
the medulla is nearly lacking any perfusion signal. Apart from the kidneys , the
spleen can be clearly identified. Some signal losses and susceptibility artifacts
are visible on the FAIR SE-EPI images.
ConClusion: It was demonstrated that the FAIR True-FISP sequences provide
sufficient quality for a clinical pertusion-welqhted imaging of the kidneys without
employment of contrast media. A marked reduction of susceptibility artifacts was
obtained, compared to the conventional FAIR SE-EPI technique.

C-0943
Angio MR imaging for neurovascular bundles (NVB) dosimetry after
permanent prostate brachytherapy (BT): A feasibility study
G.~, P. Mangili, L. Nava , G. Guazzoni, G. Balconi; Milan/IT

Purpose: We evaluate the feasibility of using conventional and angio·MR lrn
aging for an accurate evaluation of the admin istered dose to patients undergoing
BT.
Materials and Methods: 10 pat ients were treated for cT1-cT2 prostate cancer
with BT as primary therapy. All pat ients underwent 30-40 days after implant, both
conventional and angio-MR imaging with a 1.5 T MR system. The post-plan
dosimet ries were based on T1w (to locate the radioactive sources) and T2w (to
visualise the prostate) imaging. The locat ion of the NVB was performed using an
endorectal coil with Phase-Contrast (PC) and Time-of-f1ight (TOF) sequences.
NVB dose was estimated based on both the conventional MR images and the
angio ·MR ones :The urethra and the outline of the endorectal coil were used as
landmarks for 3D reconstruction .
Results: TOF sequences allowed an accurate visualisation of the NVB, while PC
sequences did not allow an adequate visualisation of the vessels, probably due
to the low speed of the blood flux in this area .The match between the convent ion
al and angio-MR images led to an accurate dosimetry of the NVB when the ure
thra and the outline of the endorectal coil were use as landmarks and the slices
were picked at the same z-dimensions.
Conclusions: Our experience revealed that NVB dosimetry using a match be
tween conventional and angio-MR imaging is technically feasible, quick and al
lows accurate post-plan dosimetry. Results can predict for Erectile Dysfunction
and define dosimetric constraints that can be used during the implant plann ing
with the final goal of treatment opt imisation.

C-0944 @>

Investigations of techniques to optimize the extraction of diffusion tensor
elements using isotropic media
D. GOlimar, J. Haueisen, J.R . Reichenbach; JenaiDE

Purpose: The ability to measure different diffusion rates along different spat ial
directions is a unique feature that dist inguishes DTI from other MRltechniques .
To improve this method it is necessary to identify potential error sources and to
minim ize their influences. In this study the influence of the imaging gradients on
the b-values as well as an optimal application scheme for the necessary six dif
ferent diffusion gradient directions were experimentally investigated.
Methods and Materials: All exper iments were performed on a 1.5 T whole-body
clin ical scanner using an isotropic water phantom and the CP head coil. The
employed sequence was a modified Stejskal-Tanner spin echo sequence
(TRlTE=1 000/100 ms, FOV=70x70 mm, matrix=128x128 , SL=3 mm, diffusion gra
dient strength G

d=0
.21 mT/m , gradient du ration 0=24.5 ms , diffusion time

t.=64.56 ms). The influence of the imag ing grad ients was taken into account to
calculate corrected b-values. Extracted diffusion coefficients using these correct
ed values were compared to the correspondingly determined diffusion coeff i
cients based on the uncorrected b-values. An optimized spatial scheme for
applying the diffusion gradients was determined by changing their directions in a
systematic manner.
Results: Deviations up to 10% were observed for several diffusion tensor ele
ments due to corrected b-values. An optimal acquisition scheme with respect to
minimized variance of DTI elements was determined for gradient directions cor
responding to the shape of an icosahedron.
Conclusion: Influence of uncorrected b-values on the extracted diffusion tensor
elements are not negligible. The choice of an optimized acquisition scheme is
important because it increases the accuracy of the estimated tensor elements.



C-0945
Diffusion weighted MR-imaging (OWl) of the lung with hyperpolarized
helium-3: A study of reproducibility
A. Morbach, K.K. Gast, J. Schmiedeskamp, A. Biedermann, E. Mayer, S. Ley,
N. Weiler, H.U. Kauczor, W.G. Schreiber; MainzlD£

Purpose: DWI of hyperpolarized Helium-3 can be used to study the microstruc
ture of the lung. The aim of this study was to determine the reproducibility of the
ADC measurement.
Materials and Methods: A spoiled gradient echo sequence (TRITE/a =
16.1 ms/6 ms/6°) with a bipolar gradient pair was used to obtain diffusion weight
ing with a b-value of 3.89 crnvs. The Apparent Diffusion Coefficient (ADC) was
calculated on a pixel-by-pixel basis. Only pixels with an intensity value above a
noise threshold (2 different values) were considered. A Gaussian curve was fit
ted to the ADC histogram. Measurements were performed in a patient with COPD
and in a patient with ±1-antitrypsin deficiency. Measurements were repeated for
determination of the reproducibility.
Results: The mean of the ADC values varied between the measurements by less
than 2% (COPD) and by less than 8% (for (1), respectively. The average ADC
over all 9 images per patient was: 0.2097±0.0078 and 0.2105±0.0076 crnvs
(COPD), 0.3095±0.0616 and 0.3266±0.0642 crnvs (al). Therefore, the repro
ducibility of the ADC measurements was better than 0.38% (COPD) and 5.3%
(a1). A higher noise threshold influenced the observed mean ADC values by less
than 0.2% (COPD) and less than 3% (al).
Conclusion: The mean ADC value can be determined with high intraindividual
reproducibility. DWI of the lung can be used as a reliable non-invasive method to
study the influence of lung disease on the lung microstructure.

C-0946
Maximum skin dose assessment in interventional cardiology: Results in
three different European hospitals
E. Q!@l', R. Padovani', A. Peterzol ', E. Van02

, E. Guibelalde", M. Toivonen";
'Udinel/T, 2Madridl£S, 3HetsinkilFt

Purpose: In interventional cardiology (IC) procedures, the potential for determin
istic effects on the skin is a risk to be taken into account. A first experience with
radiochromic films measuring Maximum Skin Dose (MSD) is presented.
Methods and Materials: Investigated procedures were Coronary Angiography
(CA), Percutaneous Transluminal Coronary Angioplasty (PTCA) and Radiofre
quency (RF) ablation. Some cases of Intravascular Brachytherapy (IVB) were
also analysed. Measurements were performed with different large area dosime
ters (conventional slow and radiochromic films). A comparison between both films
and a software tool using dosimetric data displayed from radiological equipment
has been done. Dose area product (DAP) has been measured in all the proce
dures. A total of 200 patients has been measured in three European hospitals.
Results: Mean values for MSD were: 150 mGy for CA, 640 mGy for PTCA,
570 mGy for RF ablations. For CA, the mean ratio MSD/DAP was: 4.1x10' scm-.
For PTCA, variability ranges were different for procedures without (3.6-18.1 x1A·
S ern") and with (4.9-28.2xlO's ern") brachytherapy. For RF ablations, values of
MSD/DAP were between 4.8x10' s ern" and 12.5x10's crrr-,
Conclusions: From this study it emerges that radiochromic film is at present one
of the best options to evaluate MSD in complex IC procedures. Comparison with
conventional slow films and with dosimetric calculations, done with the radio
graphic and geometric parameters from the X ray system, confirms the compat
ibility of results.

C-0947
Comparison of apparent diffusion coefficient (ADC) between different MRI
scanners
K. Koizumi" K. Masuda" M. Kornizu', Y. lkernoto', M. Yoshimura', A. Hlraqa-,
A. Kobayashi"; 'OlsulJP, 2KyololJP

Purpose: Toanalyze reproducibility of ADC measurements on different MRI scan
ners.
Method and Materials: Diffusion-weighted imaging (DWI) of a home-made phan
tom (gelatine of different concentration was enclosed in case of circle pillar shape)
was performed with the following protocol: spin-echo type echo planer imaging;
TR=7000 msec, TE=minimal, matrix=128x128 FOV=220 mm, slice
thicknesses mm, NEX=1, b-factoreu, 500, and 1000 sect on four different 1.5T
MR scanners (GE Signa Horizon (two of them), GE Signa Horizon Lx, and Sie
mens Magnetom Symphony). Image analysis was performed on a workstation
(GE Medical Systems) or on an operators console of Symphony (for data of Sym
phony). We used two-point method. Regions of interest (ROls) were set on every

part of ADC map of home-made phantom and ADCs were measured. Linear
approximation graphs were also made with every MRI scanner and b-factor.
Results: A linear approximation was performed, formulas were v>:
0.08x+2.32,r2=0.84 (Lx), y=-0.09x+2.58, r2=0.89 (Horizon-1) y=
0.11x+2.67,r2=0.95 (Horzion-2), y=-0.08x+2.42 r2=0.97 (Symphony) at b-tactor
of 500 sect. y=-0.08x+2.33, r2=0.91 (Lx),y=-0.09x+2.43, r2=0.93 (Horizon-f), y=
0.08x+2.48, r2=0.92 (Horizon-2), y=-0.07x+2.39 r2=0.96 (Symphony) at b-factor
of 1000 sec/rnm".
Conclusions: ADC values measured at two MRI scanners (same model and
older than the other scanners) are higher than other scanners on b-factor=500 sect,
but at b-factor=lOOO sect, a good relationship between every scanner was ob
tained. This result seems to depend on generation of the MRI scanners; new
scanners have good relations b-factor 500 and 1000 sec/rnm". Pulse sequence
design may be improved and optimized in new scanners. When ADCs were used
as quantitative value, a proper b-tactor must be used.

C-0948
The basic evaluation of physical characteristic and clinical stUdy of new
digital subtraction angiography system with a large-area flat panel detector
K. Okusako', K. Yokoyama', K. Okuyama', K. Tanaka', T. lchida', H. Kudoh",
S. Tanaka" K. Nakamura', S. lkeda"; 'OsakalJP, 2ChibalJP

Purpose: We measure the basic physical characteristic of new digital subtrac
tion system with a large-area (397 mm x 297 mm) flat panel detector (FPD) and
evaluate its performance of clinical study in angiography.
Materials and Methods: We developed the proto-type DSA system based on
the multi-purpose system (Prius-C) and the DR2000X (Clavis) with the Hitachi
Medical Corporation. The first detector is the FPD (PaxScan 4030A produced by
Varian Medical Systems) and its radiographic image matrix size is 2048 x 1536
and pixel size is 194micro-m.
The second detector is the high resolution 12' 1.1. (IV-12HM produced by the Harna
matsu Photonics Corporation). We measured Modulation Transfer Function (MTF),
Wiener Spectrum (WS), Contrast Ratio (C.R) and Detective Quanta Efficiency
(DQE) of two detectors and compared with their physical characteristic. Second
ly six radiologists evaluated each of 20 DSA images including hepatic arteriogra
phy.
Results: The MTF of the FPD was almost same as that of 9' mode of 1.1. system.
The W.S., C.R. and DQE of FPD were superior to that of 1.1. system. Especially,
FPD had better contrast ratio, almost 7 times than that of 1.1. system. In case of
clinical evaluation with DSA images, FPD had a better performance to diagnose
angiography and we could find a significant difference (P < 0.01). FPD images
obtained by 75% dose of 1.1. system were accepted by medical doctors.
Conclusion: The new DSA system with FPD has good clinical performance be
cause of its large detecting area, good MTF, WS DQE and excellent C.R.

C-0949
Performance analysis of contrast visibility at different kVp settings in a CR
based mammography system using a new method based on simulated
microcalcifications
A.-K. Carton, H. Bosmans, C. Van Ongeval, F. Rogge, G. Marchal; LeuvenlB£

Purpose: The visibility of microcalcifications is a determining factor for digital
mammography. Quantification is difficult because the exact number of microcal
cifications in real mammograms is unknown. We developed a method to simulate
subtle microcalcifications that can be used for the optimisation of exposure set
tings. We compared the visibility of these microcalcifications at 25 kVp and 31 kVp
in an Agfa CR-system.
Methods: Attenuation characteristics of microcalcifications from biopsy speci
mens were studied from raw data of digital, magnified images. We created "ideal"
templates of microcalcifications with different shapes and sizes and derived a
method to calculate contrast distributions. Peak-contrast values were expressed
in terms of AI-thickness that attenuates the X-ray beam similarly.
Images of mastectomies were exposed at 25 kVp and at 31 kVp with the detec
tor-dose used for conventional mammography. We created software phantoms
with simulated microcalcifications. They were inserted in the raw data of the mas
tectomies. In each mastectomy, 3 clinical relevant locations free of real microcal
cifications were selected for the positioning of the simulations. The composed
raw images were compressed, processed and printed as in clinical practice. The
phantoms were evaluated with AFROC. Three radiologists indicated the loca
tions of the microcalcifications and rated their confidence about the presence of
microcalcifications. The area under the AFROC-curve was the performance in
dex.



Results and Discussion: Microcalcifications were signif icantly better (P < 0.05)
visible at 25 kVp than at 31 kVp. Our approach allowed a quantitative assess
ment of the visibili ty of microcalcifications.
This psychophysical evaluation method comes close to the radiologists' practice.

C-0950
Evaluation of a new composition polymer gel dosimeter using MRI
P. Kipouros' , E. Pappas ', M. Kozick j2, P. Baras ' , I.~"

A. Angelopoulos', P. Sandilos' , L. Vlachos' , J.M. Rosiak ' ; ' Athens/GR,
2LodzlPL

Purpose: Polymer gel dosimetry is a promising method for accurate dose distri
bution measurements. The development, therefore, of new chemical dosimeters
is of great interest. In this work, we present dosimetric measurements, obtained
through MRI, using a new composition, low toxicity, polymer gel (PABIG gel, pol
yethylene , glycol, diacrylate-based) and an establ ished one (VIPAR gel, N, vi
nylpyrollidone-based).
Materials and Methods: Following cautious preparation, PABIG and VIPAR gels
were irradiated using either 6 MV X-rays (band irradiations, 0-32 Gy), or a ' 92l r
brachytherapy source (single dwell position irradiation, 10 Gy at 15 mm radial
distance) .T, relaxation time maps of the irradiated gel volumes were obtained at
1.5 T using a 20, 32-echo CPMG sequence (TE,=40 ms, TR=4s) and were con
verted to dose maps through appropriate calibration procedures. The obtained
dosimetric results from the brachytherapy irradiation were compared to corre
sponding data der ived from the AAPM TG43 protocol.
Results: PABIG gels exhibit a linear dose response up to 20 Gy, whilst VIPARs
show linearity up to 32 Gy with almost double dose sensitivity. Calibration results
derived using 6 MV X-rays and the '92 l r source imply photon energy and dose
rate independence for both gels. VIPAR gels show a dynamic dose range up to 
300 Gy against a quite limited range for PABIGs, which is, though, adequate for
almost all clinical dosimetric applications.
Conclusion: The new composition PABIG gel could constitute a useful tool in
clinical dosimetry.VIPAR gel, however, seems to be more appropriate in applica
tions in which steep dose gradients and wide dose ranges exist.

C-0951
Multisllce CT of the chest and the abdomen: Influence of the body mass
index, the mAs level, and the gender on the performances of an online tube
current modulation (CARE DOSE)
O.~' , O. Alkeilan i' , V. De Maertelaer', P. Gevenois' ; 'Charleroi/BE,
2Brusse/s/BE

Purpose: This study is designed to quantify the radiation dose saved by attenu
ation-based on-line tube current modulation appl ied on multidetector CT, as a
function of mAs presets, gender, and body habitus .
Materials and Methods: One hundred and twenty patients underwent MoCT of
the trunk (60 thoracic and 60 abdominal CT) with an attenuation-based on-line
tube current modulation. Mean age was 63 years , mean BMI: 25.8 Kg/m'Three
consecutive acquisitions at three different mAs levels were acquired with the CARE
DOSE.The technical parameters used for chest MSCT were : 120 kVp, 4x1 mm,
0.5 rotation time, Pitch 1.75, and 80, 40 and 20 effective mAs with corresponding
weighted CTDI. Of 8.96, 4.48 and 2.24 mGy respectively.The technical parame 
ters used for abdominal MSCTwere: 120 kVp, 4x2.5 mm, 0.5 rotation time, Pitch
1.5, and 100, 50 and 30 effective mAs with corresponding weighted CTol. Of 9.4,
4.7 and 2.82 mGy respectively. Mean percentage mAs reductions were compared
for these mAs presets taking into account the gender and the body mass index .
Results: Mean mAs reduction was 16.9% and 20.0%, respectively for the chest
and the abdomen. Mean percentage mAs reductions were found not significantly
different accord ing to the mAs presets , the body mass index , but the gender
(P=0 .003 for the chest and P~0.002 for the abdomen).
Conclusion: Attenuation-based on-line tube current modulation applied on MDCT
saves up to 20% of the radiation dose supplementary to the dose reduction
achieved by decreasing the mAs presets .

C-0952
3D reconstruction with multidetector CT: Concepts and applications
F.~.I\laz...9~, I. Vivas Perez , P. Martinez-Miravete, G. 8astarrika,
O. Cos in Sales, J . Pueyo Villoslada; PamplonaiES

Purpose: The aim of this work consists of reviewing the three-dimensional tech
niques developed in recent years and their main applications in multi-detector
row CT scanner (MDCT).

Materials and Methods: All the examination were performed with a MDCT (So
matom Volume Zoom; Siemens Medical Systems, Forchheim, Germany) . The
image data from each of these reconstructions were transferred to two computer
workstations (Plug n View 3DTM , Voxar, Edinburgh, United Kingdom ; 3D Virtuo
so, Siemens) for three dimensional volume-rendered postprocessing. Most of the
studies needed the administration of non-ionic contrast medium in times estab
lished according to the studied organ .
Results: The recent appearance of the MDCT has supposed a revolution in the
concept of the image in radiology. Hundreds or even thousands of images are
managed in any examination and the three-dimensional process allows us to
fuse them in a single image . Techniques of reconstruction that we descr ibe are
SSD, MPR, MIP, mnlP and VRT. We present the advantages and disadvantages
of them and we remark their indications. Multiple fields have been improved: vas
cular surgery, cardiology, orthopaedic surgery, oncology, and gastrointestinal
medicine.
Conclusion: The 3D reconstruction is a noninvasive technique. It is a comple
mentary diagnostic tool being very useful for surgical and oncological planning.

C-0953
Radiation dose to the radiologist during continuous CT fluoroscopy-guided
interventions
E.~,T. Leibecke , U.H. Melchert, J. Gellissen, H.D. Weiss,
8 .M. Stoeckelhuber; LUbeck/DE

Purpose: To estimate the radiation dose to the radiologist from phantom meas
urements during continuous CT fluoroscopy-guided interventions using different
methods to reduce radiation exposure .
Methods and Materials: Surface dose was measured on a CT dosimetr ic phan
tom by using a pencil ionisation chamber for continuous CT fluoroscopy time.
Scatter exposure rates were obtained from scatter radiation at distances of 10 cm
and 30 em. Scatter exposures were measured with and without a lead drape on
the phantom surface adjacent to the scanning plane , with and without use of thin
radiation protection gloves as well as a 10- and 30-cm needle holder. In addition ,
scatte red radiation was determined for a combination of lead drape, radiat ion
protection gloves , and long needle holder.
Results: Phantom surface dose rates ranged from 0.2 to 48 microSv/sec . Scat
ter exposure rates were 40 microSv/sec at 10 em and 13 microSv/sec al30 cm
without use of a lead drape and radia tion protection gloves . Lead drapes reduced
the scattered exposure by 96% and radiation protection gloves by 64%. Use of
the 30-cm device resulted in a 79% reduction compared with the to-ern device .
The combination of the three radiation protection devices decreased the dose
rate by 99%.
Conclusion: During CT fluoroscopy, high exposures to the interventional radiol
ogist may occur. All the devices were useful in decreasing the dose rate. Howev
er, the most effective method to markedly reduce scatter exposure was the
combination of lead drape, thin radiation protection gloves, and long needle hold
er.

C-0954
Development and evaluation of an original gray-scale test pattern to
correlate gradients of hard-eopy and soft-copy CT images
M. Yamaguchi' , H. Fujita' , Y. Asa j2, M. lshifuro", K. Minakuchi' ; 'Habikino/JP,
20 sakalJ p,3HiroshimalJP

Purpose: The purpose of this study was to evaluate the usefulness of an original
gray-scale test pattern which was developed to correspond the gradients of hard
copy and soft-copy CT images .
Methods and Materials: The Society of Motion Picture and Television Engineers
(SMPTE) is a widespread gray-scale test pattern (GTP) for corresponding gradi
ents of hard-copy and soft-copy CT images. However the dynamic range of SMPTE
is too narrow to correspond the gradient of thoracic CT images . To solve this
problem and to obtain a wide dynam ic range, we developed an origina l GTP
which is based on the standard format of dicom. The original GTP conta ins 256
(16 by 16) small square segments without a gap. The 256 segments represent
256 steps of density. One step 01dens ity is equivalent to 16 HU, and the 256
steps correspond to 4096 HU (from -1024 to 3071HU). We adjusted fhe look-up
tables (LUT) of CT images on the monitor and laser imager using original GTP,
and confirmed that it was easier to make hard-copy and soft-copy gradients cor
respond in this method than that which SMPTE was used for.
Result: Though it was very difficult to make gradients of hard-copy and soft-copy
thoracic CT images correspond using SMPTE, an original GTP could be corre
sponded in several hours, and it was much easier than before.
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Conclusion: We propose that an original GTP is useful for management and
control of LUT, and the most suitable tool for making correspond the gradients of
hard-copy and soft-copy CT images.

C-0955
Measurement and modelling of susceptibility artefacts using a numerical
algorithm and the MAGSUS sequence
B.M. Mulier-Bieri, G. Steidle, J. Brieger, F.Schick; TDbingen/DE

Purpose: Our aim is to understand the outcome of susceptibilty artefacts of in
struments and devices under magnetic resonance imaging for a variety of ge
ometries. The question to be answered is how the compatibility for magnetic
resonance imaging can be assured at an early stage of development of instru
ments and devices used within MRI.
Materials and Methods: The study relies on the calculation of the magnetic field
distribution due to induced magnetic dipoles in metallic objects brought into an
external magnetic field BO. We therefore superpose the field of an ensemble of
elementary magnetic dipoles and therefrom calculate the distortion of the outer
magnetic field BOin z-direction. Signal extinction in the MRI procedure is driven
by this distortion, and therefore can be determined directly from the superposi
tion of elementary dipole fields. To verity the results, a comparision of the fields
calculated numerically and of the field distributions measured by the MAGSUS
sequence is presented.
Results: The calculated fields correspond very well with the fields obtained us
ing the MAGSUS sequence. This gives proof of the correctness of the numerical
approach used to determine the field distortion theoretically.
Conclusion: We established a method to calculate susceptibilty artefacts of in
struments and devices in MRI. The method gives quantitative results that are
very well compatible with the results obtained with field-sensitive sequences or
with the results on artefacts presented in the literature.

C-0956
Estimation of occupational effective dose and workloads in orthopedic
surgery
N. Theocharopoulos, K. Perisinakis, J. Damilakis, G. Papadokostakis,
A. Hadjipavlou, N. Gourtsoyiannis; Iraklion/GR

Purpose: To provide a method for deriving occupational effective dose, eye dose
and skin dose from fluoroscopic projections common in orthopedic surgery, and
establish workloads derived from dose limits.
Methods and Materials: An anthropomorphic phantom was exposed at four ge
ometries, common in image guided orthopedic surgery: a) Hip joint posterior
anterior, b) Hip joint lateral crosstable 45°, c) Lumbar spine anterior posterior
and d) Lumbar spine lateral. Scattered air kerma rate was measured on a grid
surrounding the operation table in two planes corresponding to the neck and
waist level. The kerma rate was converted to effective dose, eye dose and skin
dose, normalized over the tube dose area product (DAP).
Results: The effective dose, eye lens and face skin dose to an orthopedic sur
geon using a 0.5 mm Pb apron will not exceed the corresponding limits if the
annual DAP of the fluoroscopically guided procedures is below 0.38 Gym'. When
protective eye goggles are worn the maximum permissible DAP increases to
0.74 Gym' while the use of thyroid shield allows a workload of 1.20 Gym'. An
over-apron chest dosimeter overestimates effective dose by a factor of 13 to 16
when no thyroid protection is used, and by a factor of 30 to 42 when a thyroid
shield is used.
Conclusion: The present data allow the estimation of effective dose, eye lens
and face skin dose to the orthopedic theater staff based on the recoded DAP.
Calculations take into account individual radiation protection and positioning habits
during fluoroscopic screening.

C-0957
Remote monitoring of digital imaging quality in health centres
A.J. Servomaa', J. Reponen', A. Koivula', A.J. Kettunen', K. Kylmaniemi';
'He/sinki/FI, 2Raahe/FI, 30ulu/FI

Purpose: Teleradiology applications are becoming widely used in Finnish health
centres. Finland has nearly 250 health centres, which perform about 40% of all
X-ray examinations. The telemedicine network and the personnel and equipment
resources of a central hospital enable remote monitoring of quality assurance
(QA) of digital imaging in health centres.
Material and Methods: The study of the imaging chain focuses on: a) The per
formance of digital imaging in health centres and in central hospitals; b) The
system for transferring digital images; and c) Comparison of the clinical image

quality observed against European quality criteria. The clinical image quality is
determined against the European quality criteria by sending the images to a radi
ologist in a central hospital for evaluation.
Results: The results concerning the performance of the imaging monitors in health
centres and central hospitals, image transfer and clinical image quality against
the European quality criteria will be reported.
Conclusion: The net benefits of the suggested QA method are expected to in
clude good and even-quality X-ray images, continuous and frequent follow-up of
image quality, optimized image quality and radiation dose to patients, and re
duced costs in all health centres.

C-0958
Retrospective evaluation of examination frequency and radiation exposure
among radiologically examined children with vesicoureteral reflux
A.a. Kettunen', K. Kleernola', A.J. Servomaa'; 'Oulu/FI, 2He/sinki/FI

Purpose: Scant data are available about the examination frequency of single
paediatric patients and about cumulative radiation exposure from radiological
examinations performed in their childhood. The purpose of this study was to es
timate the number of radiological examinations and the cumulative radiation dose
to children with vesicoureteral reflux examined before the age of 16 years.
Material and Methods: The data about urologic radiographic examinations were
collected from the paediatric clinic of Oulu University Hospital. The examination
techniques were reviewed for 12 patients born in 1979-1984 Effective doses from
X-ray examinations were calculated for the examination techniques by using the
PCXMC dose calculation program, and for radionuclide examinations from the
activities utilised.
Results: A total of 83 examinations, including 45 MCU, 20 urography, 16 Tc99m

cystography and 2 Tc99m renography examinations, had been performed for 12
patients. The average effective dose was 1.7 mSv in MCU examinations, 2.0 mSv
in urography, 0.25 mSv in cystography and 0.3 mSv in renography examinations.
The highest cumulative effective dose to one patient was about 11 mSv.
Conclusion: So far, many studies on doses among paediatric patients have fo
cused on assessing average doses obtained in single examinations, whereas
data on cumulative doses for single patients are not available. This study shows
that paediatric patients may receive relatively high cumulative doses during child
hood.

C-0959
Use of retrospective motion correction over CT perfusion time series to
improve the accuracy of quantification
M.J. Quist" S.K. Pohlman', D.A. Nakamoto'; 'Best/NL, 2Cleveland, OH/US

Purpose: To evaluate the use of retrospective motion correction to enable CT
perfusion quantification in case of motion during the acquisition.
Organ perfusion can be analyzed by examining bolus passage over time. A pre
requisite for voxel-wise derivations of perfusion parameters from time-intensity
curves (TIC) is spatial correspondence over the time frames. Such correspondence
is not available if movement occurred during the acquisition, in which case per
fusion quantification is heavily compromised.
Method: Our automatic motion correction method aligns the scans by using mu
tual information and masked correlation of intensities. We have evaluated this
method for CT liver perfusion where breathing motion affects spatial correspond
ence.
The idea is to keep the anatomical structures overlapping over the time-frames
so that non-interrupted TIC's can be obtained. For liver perfusion this is especial
ly appreciated for the portal vein and the peripheral zone of a tumor. The first
delivers an input function, used for further quantification. The second enables
detection of smaller hypo- or hyper-perfused areas.
Results: For liver perfusion we can recover the overlap of the portal vein such
that input functions could be determined without manual positioning per scan. In
most cases the liver tissue could be re-aligned over the time frames such that
perfusion can be assessed at tiny parenchymal borders.
Conclusion: Motion correction can be applied as an automatic pre-processing
step in the perfusion analysis chain. It should be regarded as a pre-requisite for
perfusion analysis, especially for dedicated methods that involve vascular input
functions.



C-0960
Coronary microangiographic imaging in isolated perfused rat heart for
evaluation of vascular reserve using synchrotron radiation
K. Umetani', K. Fukushima", M. Tsurusaki", M. Yamaguchi", K. Terashirna",
K. Suqlmura": 'Sayo-gun/JP, 2Kobe/JP

Purpose: Visualization of vasoconstriction and vasodilatation of coronary arter
ies with vasoactive agents is a useful research tool for evaluation of coronary
vascular reserve. Microangiography with spatial resolution in the micrometer range
was carried out to depict coronary vascular response in a rat heart under Lan
gendorff perfusion.
Methods and Materials: Coronary microangiography was carried out using a
high-speed imaging system and a third generation synchrotron radiation source
at SPring-8. The imaging system was composed of an X-ray direct-conversion
type detector and a 4-ms X-ray shutter. Sequential images were obtained with an
input field of view of 4.5 mm x 4.5 mm at a maximum speed of 30 frames/so Imag
es were stored in a digital frame memory system with a 1024x1 024-pixel, 10-bit
format. The isolated rat heart was perfused with oxygenated perfusion fluid. After
iodine contrast agent injection into the ascending aorta, the coronary arteries
were visualized.
Results: Sequential images of the left coronary arteries were taken at heart rates
of 300-400 per minute. Small blood vessels of less than 50 microns in diameter
were displayed in images. These images show typical diameter change of small
coronary arteries in response to vasoactive agents. Vasoconstriction and vasodil
atation were observed in small arteries with less than 100 microns in diameter,
whereas large branches underwent almost no change of internal diameter.
Conclusion: The synchrotron radiation high-speed imaging system is a useful
tool for depicting large and small coronary arteries in fast-moving rat hearts and
for quantifying actual change in their diameter by vasoactive agents.

C-0961
TEPSI turbo echo planar spectroscopic imaging: A new high resolution
spectroscopic imaging sequence
E. Wiener, M. Settles, E.J. Rummeny; Munich/DE

Purpose: We present a respiratory triggered turbo spectroscopic imaging se
quence (TEPSI) for high-resolution quantification of lipid content, R2 and R2'
(reversible relaxation rate) for abdominal imaging. We demonstrate its utility for
parameter quantification in different hepatic lesions.
Materials and Methods: The spectroscopic imaging sequence was implement
ed on a 1.5 T scanner. Respiratory triggering was used. The sequence consists
of a turbo-spin echo pulse train with a turbo factor of 3.
37 gradient echos were symmetrically positioned about each spin echo with an
echo spacing of 0.9 ms corresponding to a bandwith of +/-550 Hz and spectral
resolution of 30 Hz. A typical pulse sequence protocol consisted of FOV 450,
matrix 128, effective TE 40 ms, slice thickness 6 mm. The total acquisition time is
only 12 minutes for the whole liver with a spatial resolution of 3.5x4x6 rnrn", Lipid
quantification was tested using two component mixtures (methylene chloride and
hexane) of defined composition.
Results: 20 patients with different hepatic lesions were examined. Hepatic fat
content of healthy tissue is at the threshold of detectibility and the R2-relaxation
rate is 19±2 s'. Mean R2-relaxation rates are 2±0.5 s for cystic lesions, 7±2 s'
for hemangioma and 12±2 s" for metastatic lesions and are in good agreement
with published data. R2' correlates with liver iron deposit in hemochromatosis.
Conclusion: TEPSI is a powerful method for the highly accurate quantification of
multiple parameters (lipid content, R2, R2') within a single sequence at spatial
resolution and scan times slightly above those of standard liver protocols.

C-0962
Automatic classification of brain tissue types from multivariate MRI data
R. Stokking, S. Ghebreab, M.M. Breteler, I. Muhimmah, A. van der Lugt,
J.F. Veenland, HA Vrooman; Rotterdam/NL

Purpose: Evaluate different clustering algorithms for the automatic classification
of multivariate MRI brain data. The ultimate aim is to investigate small volume
and shape changes in MRI data acquired within the framework of the Rotterdam
Scan Study, a longitudinal population based study (650 elderly normal subjects)
investigating the effects of aging.
Methods and Materials: Each MRI scan consists of five image volumes (T1, T2,
PD and 2 Haste datasets). This data, complemented with automatically extracted
edge and neighborhood information, is input for cluster analysis, a multivariate
analysis technique that seeks to organize information into relatively homoge
nous clusters. Training data was provided by manual classification. Nine cluster

analysis algorithms were evaluated for the automatic classification of intracranial
tissue types. Similarity Index (based on kappa-value, 0 =no correspondence, 1 =
perfect correspondence) was calculated to measure similarity of automatically
classified tissue types compared to the manual classification of the same data.
Results: Four clustering algorithms reached Similarity Indices over 0.8 for each
of the tissue types CSF, grey and white matter indicating good correspondence.
Visual assessment showed that differences were limited to borders between tis
sue types where it was virtually impossible to establish whether the manual or
the automatic classification was correct. Future analysis will allow fuzzy classifi
cation results and we will implement an automatic brain stripping technique (Stok
king, Neurolmage 1998) followed by extensive validation.
Conclusion: The results indicate that clustering algorithms provide a good basis
for the automatic and accurate analysis of the MRI data in our population based
study.

C-0963
Evaluation of an online patient exposure measurement system in
cardiovascular catheterization
y. Takei, M. Murata, H. Narita, H. Sakahara; Hamamatsu/JP

Purpose: To assess the accuracy and clinical usefulness of an online patient
exposure measurement system installed on a cardiovascular biplane imaging
system.
Material and Method: An online patient exposure measurement system
(PEMNET, Clinical Microsystems, Arlington, Va) was installed on each plane of a
biplane cardiovascular imaging system. The signals from the X-ray generator,
patient support couch, and X-ray source positioning systems were used to auto
matically calculate the entrance skin dose (ESD) in real time. We assessed the
system accuracy with an ionization chamber (model 9015, Radcal, Monrovia,
Calif) in fluoroscopy, cine, and digital subtraction angiography (DSA). The ESD
were calculated for 610 patients who underwent diagnostic or interventional pro
cedures.
Result: Difference between measured dose and calculated ESD was within 10%
in cine, and DSA. But in fluoroscopy with under 1 mA of tube current, error was
increased. For all fluoroscopy, cine, and DSA procedures, the averaged ESD in
diagnostic and interventional procedures were 14.0 mC/Kg (54.11 R) and 19.5
mC/Kg (75.76 R).ln 37 patients (6.1%) they exceeded 51.6mC/Kg (200 R), but
radiation dermatitis was not observed.
Conclusion: An online patient exposure measurement system was useful and
can provide the ESD with high accuracy in realtime in diagnostic and interven
tional procedures.

C-0964
Evaluation of moments-based intensity projection method for CT imaging
y. Imai', J. Knoplioch", M. Jlnzakl", S. Maeno', S. Kuribayashi', Y. Shen';
'Hino/Jp, 'Buc/FR, 3Tokyo/JP

Purpose: Maximum intensity projection (MIP) is very useful, but measurement
using it tends to overestimate, and also MIP loses depth information for projec
tion direction. We proposed moments-based intensity projection method (MBM)
that has depth information. The purpose of this work was to evaluate its useful
ness for diagnostic imaging.
Methods and Materials: Unlike MIP, MBM uses all voxel data for each projection
direction to maintain depth information, but it can make contrasty images. MBM
has a controllable order value. High-order power moments show images close to
Mlp, and low-order show close to Ray Sum projection. Firstly, we assessed the
usefulness using phantoms regarding if we can identify overlapping and density
of the objects. Secondly, we evaluated the usefulness in CT urography, pulmo
nary CT arteriography and CT chest images for detection of lung nodule com
pared with MIP and Ray-Sum projection.
Results: We could recognize overlapping of the objects that was lost by MIP and
differences of the objects that was lost by Ray Sum projection in the phantoms
data. In clinical cases, MBM enabled us to observe urinary passage and periph
eral branches of pulmonary arteries with high contrast. Moreover, MBM images
improved contrast of GGO compared with conventional axial image. MBM is ex
pected to enhance the detectability of lung nodule especially GGO, and will be
helpful for computer-aided detection (CAD) of lung nodules.
Conclusion: Proposed MBM provided information that could not be obtained
using only MIP or Ray Sum projection. This study indicated the possibility that
MBM may become a substitute method for MIP and Ray Sum projection.



C-0965
Demonstration of different segmentation and visualization techniques by
means of a complex real world object exemplified by a Christmas tree
A. Kanitsar, D. Fleischmann ,T. TheuBl, L. Mroz, M. Sramek , E. Groller:
Vienna/AT

Purpose: To demonstrate the properties of different advanced rendering tech
niques for the visualization of complex three-dimens ional objects, using a Christ
mas tree as an example.
Methods: A Christmas tree was scanned with multiple detector-row CT (4 x 1 mm
detector configuration, 0.5 mm section spacing).Various segmentation techniques,
such as threshold and labelling , watershed-algor ithms and region growing-meth 
ods were appl ied in combination with morphological and Boolean operators .The
segmented objects as well as the original density informat ion were visual ized
using Mlp, volume -render ing, CPR, SSD, virtual endoscopy (arboroscopy) and
non-photorealistic volume rendering . Different properti es of the underlying visu
alization algorithms (i.e. ray-casting , ray-tracing, shear-warp, hardware acceler
ated , and OpenGL based visualization) were investigated. A video display of the
examples was generated .
Results: Taking advantage of cutt ing edge postprocessing and visualization
methods resulted in an unprecedented level of quality and speed. Some of these
properties, such as overall appea rance, performance, preservation of fine de
tails , and artefacts, were evaluated and demonstrated in compar ison to the real
features of the original Christmas tree.
Conclusion: Advanced three-dimensional rendering of high-resolution volumet
ric CT datase ts allow a near-real -world display of complex three-dimens ional
objects . This work furthermore illustrates the flexibility and robustness of algo
rithms mainly used in medical imaging.

C-0966
Scan and reconstruction paramenters in single-detector, 4-row and 16-row
multldetector spiral CT: A teaching file
F. Cademartiri' ·' , G. Luccichent i', R.H.J.M. Raaijmakers ' , R. Cobelli ' ,
P. Pavone' , G.P. Krestin' ; 'Rotterdam/NL, ' Parma/IT

Purpose: To compa re several scan and reconstruction parameters in single-de
tector, 4-row and 16-row multidetector spiral CT of a phantom in order to de
scribe the beller scanning protocols for clinical radiology.
Methods and Material: A phantom with several solids with different densities
and shapes was scanned with Somatom Plus 4, a Somatom Volume Zoom, and
a Somatom Sensat ion 16 scanners (Siemens, Erlangen-Germany). Several pa
rameters and multiple reconstructions were performed : 28 protocols with the sin
gle detector scanner , 30 protocols with the 4-row multidetector scanner and 106
protocols with 16-row multidetector scanner. Images were stored in DICOM for
mat in CD-rom and installed in an HP workstation running on a Window NT plat
form equipped with a Vitrea 2.2 software which allows the performance of MPR,
MIP, Volume Rendering reconstructions, linear measurements and volumetric
analysis through manual segmentation. Different curves and algorithms were used
for each scan. Two radiologists evaluated source images and 3D reconstructions
of each protocol and the artifacts were recorded .
Results: The optimal scan and reconstruction protocol are described. The image
quality, the noise level and the artifacts of each protocol are shown.
Conclusion: This phantom study allows the radiolog ist to be aware of the poten
tial advantages and drawbacks of varying the scanning and reconstruction pa
rameters in single-detector, 4-row and 16-row mult idetector spiral CT.

C-0967
First experience In the performance assessment of softcopy displays
N. Buls, J. Pages, M. Osteaux; Brussels/BE

Purpose: During the last decade one of the most significant changes in medical
imaging is the transition from both film and analogue images to digital images.As
softcopy displays become a fundamental part of the medical imaging chain, it is
of vital importance to assure that they do not comprom ise image quality and
consequently should be included in a framework of a radiolog ical quality control
programme. The aim of this study in progress is to assess the qual ity of both
cathode-ray tubes (CRTs) and active matrix liquid crystal displays (AMLCDs)
which are currently the predominant display technolog ies used in medical im
aging, and to achieve a consistency between images when viewed on various
display devices .
Methods and Materials: Software generated test patterns and a luminance/illu
minance meter have been used to test fundamental display properties such as
geometrical disto rtion , reflection , luminance response, contrast response, lumi-

nance uniformity, resolution , noise and veiling glare. With respect to image con
sistency, the DICOM Grayscale Standard Display Function (GSDF) was used to
evaluate the characteristic curves (or inherent display functions) of CRTs and
AMLCDs, as well of transparant hard-copy devices (laser printer) .The calibration
from the individual display characteristic curves to the Dicom GSDF standard
allowed the achievement of a beller visual consistency in how an image appears
when viewed on lhese different display devices.
Results and Conclusion: Results of the determined display propert ies will be
discussed , as well the achievement of image consistency.

C-0968
CT-guided minimally invasive treatment of pelvic ring fractures:
Measurement of X-ray doses during closed reduction and percutaneous
screw fixation
H.G.~, HW. Roser, A.L. Jacob, WW. Birkfellner, P. Messmer , J . Roth;
BaslelCH

Purpose: To evaluate dose exposure of patients during closed reduction and
percutaneous screw fixation (CRPF) of pelvic ring fractures and to find ways to
lower X-ray doses.
Materials and Methods: Pelvic screw fixation was done in a spiral CT scanner
(Somatom plus 4 vz, Siemens) with 4 x 2.5 mm collimation , 140kV, 160mA x 0.5s
including a scan for preoperative planning (length 15 em) and 6 control scans
(mean) . Doses were measured in an Alderson phantom with CaF, thermo lumi
nescence dosimeters. 21 points were measured in the body and 6 at the surface.
Additionally effective doses were calculated.
Results: Organ doses up to 212 mSv were measured. Mean effect ive doses are
3.3 mSv for men and 5.6 mSv for women. By reducing scan length up to 40%,
using 120kV and a 5 mm collimation it is possible to reduce effective doses up to
63% which leads to an average dose of 1.2 mSv for males and 2.1 mSv for fe
males.
Conclusion: Advantages of CRPF are a low complication rate and the rapid
mobility of patients . However, patients receive a relatively high X-ray dose in the
pelvic region. A significant reduction of the irradiation dose is poss ible by reduc
ing scan length for preoperat ive planning and kV for control scans. Control scans
do not need a high resolut ion, hence even more X-ray dose can be saved. Pre
liminary experience suggests that mAs can be lowered SUbstantially without com
promising the safety of the procedure.

C-0969
Fluoroscopically guided surgical fixation of proximal femurfracture:What
are the associated radiogenic risks?
K. Perisinakis, J. Damilakis , N. Theocharopoulos, G. Papadokostakis,
A. Hadjipavlou, N. Gourtsoyiannis; IraklionlGR

Purpose: To provide data for the determination of radiogenic risks from fluoro
scopically guided surgical fixation of proximal femur fractures.
Methods and Materials: The fluoroscopic screening required during femoral
nailing procedures to treat hip fractures was classif ied in two types identified by
beam orientation : Posterior-anterior exposure (PA) and lateral crosstable (LC)
exposures.The duration and the dose area product (DAP) of each exposure were
monitored in 24 patients with hip fracture. The patient dose per DAP unit and per
min of fluoroscopy along PAand LC project ions were measured at 14 radiosensi
tive organs/tissues using an anthropomorphic phantom and thermoluminescence
dosimetry.
Results: The typical total effective dose to patients with proximal femur fracture
of the left hip treated in our institution was 13.9 ~Sv and 21.7 ~Sv for male and
female patients, respectively . The sex-averaged radiogenic excess of fatal can
cers was estimated to be 1.4 per million of pat ients treated for proximal femur
fracture . The average radiogenic risk for hereditary disorders assoc iated to pa
tients treated for proximal femur fractures was found to be 0.4 per million of births.
Induction of radiogenic skin injuries to treated patients is highly improbable.
Conclusions: The patient radiation detriment from a typical fluoroscopically guided
surgical fixation of proxima l femur fracture is low. However, radiogeni c risks may
be signi ficantly elevated if the fluoroscopic exposure is extended for any reason.
Presented data may be used to determ ine the radiogenic risks to patients under
going proximal femur nail fixation in any orthopaedic theatre .
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C-0970
Comparison of four methods for assessing patient effective dose from
radiological examinations
N. Theocharopoulos, K. Perisinakis , J. Damilakis, N. Gourtsoyiannis;
IraklionlGR

Purpose: To assess and weigh three indirect methods against a direct method 01
effective dose estimation .
Methods: Anter ior-posterior (AP) abdominal radiography, posterior-anterior (PA)
chest radiography, PAhead radiography and AP heart fluoroscopy were performed
on an anthropomorphic phantom . Effective dose was determined using: (i) direct
organ dose measurements obtained by thermoluminescence dosimetery, (ii) data
published by National Radiological Protection Soard (NRPS) and entrance sur
face dose (ESD) (iii) NRPS data and dose area product (DAP) (iv) energy impart
ed derived from DAP.
Results: The effective dose values obtained indirectly using NRPS data and DAP
were in good agreement with directly assessed values in all simulated exposures
(difference < 8%).The effective doses using NRPS data and ESD values differed
from directly assessed values by less than 15% for the radiographic exposures,
and 60% for heart fluoroscopy . The agreement between the energy imparted
method and the direct method of effective dose estimation was within 21%.
Conclusion: The use of DAP in associat ion to NRPS data rather than ESD is
recommended, because it yields accurate results even for complex radiologic
exposures involv ing fluoroscopy. The energy imparted method may be used for
the accurate determ ination of patient effective dose , especially when specific
organ dose values are not of interest.

C-0971
Conversion factors for the estimation of conceptus dose from abdominal
radiographic examinations
J. Damilakis, A. Tzedakis, L. Sideri , K. Perisinakis, N. Gourtsoyiannis;
Iraklion/GR

Purpose: The aim ot the current study was to develop a method for estimating
conceptus radiation doses resulting from AP and PA abdominal radiographs for
all trimesters of gestation .
Methods and Materials: Conversion factors which relate the air kerma to con
ceptus dose were calculated by means of the Monte Carfo N-Particle (MCNP
version 4B) code and mathematical phantoms simUlating pregnancy at the first ,
second and third trimesters of gestation .To verity MCNP results , abdominal X
ray anteroposterior (AP) and posteroanterior (PA) projections were taken from
anthropomorphic phantoms simulating pregnancy at the three trimesters of ges
tation. Dose data were obtained using thermoluminescence dosimetry (TLD). The
conceptus dose was calculated as the average value of doses measured by the
TLD dosimeters positioned at the slices of the phantoms simulating pregnancy.
Results: Conversion factors are presented for the first, second and third trimes
ters of gestation for a wide range of kVp values and 5 values of total beam filtra
tion . A very good agreement was observed between the conversion factors
estimated by TLD measurements and the MCNP simulat ion for all periods of
gestation . Maximum differences were 8.1% for the first trimester (AP project ion),
5.1% for the second trimester (PA projection) and 4.4% for the third trimester (AP
projection) .
Conclusions: Accurate estimation of conceptus doses due to abdominal con
ventional X-ray examinations is possible using the conversion factors provided in
this study.

C-0972
Quantitative evaluation of 3D volume-rendered image of human skull using
multidetector CT in the assessment of distance measurements
H. JJmg , D.-W. Kim, S. Hong, W.-S. Kang , S.-H. Lee, K.-D. Kim, H.-J. Kim;
Seoul/KR

Purpose: To evaluate the quantitative accuracy of distance measurements on
three-dimensional (3D) volume-rendered images of a dry human skull using multi
detector row helical computed tomography (MDCn .
Materials and Methods: A radiologist measured five times repeatedly the twen
ty-one direct measurement line items composed among twelve reference points
on the skull surface .The water filled skull specimen was scanned with a MDCT
accord ing to the section thicknesses of 1.25, 2.50, 3.75 , and 5.00 mm for helica l
(high quality; pitch 3:1) scan mode. MDCT data were reconstructed with its ac
quisition section thickness and with 1.25 mm section thickness for all scans. An
observer also measured seven times repeatedly the corresponding items on 3D
volume-rendered images.The quantitative accuracy of distance measurements

on the 3D volume-rendered images was statistically evaluated by comparatively
analyzing these measurements with the direct distance measurements.
Results: The accuracy of distance measurements on the 3D volume-rendered
MDCT images acquired and reconstructed with 1.25, 2.50, 3.75 and 5.00 mm
section thickness were 48%,33%,23%, and 14%, respectively. Meanwhile, there
were insignificant statist ical differences (p-value < 0.05) in accuracy of distance
measurements among 3D volume-rendered images reconstructed with 1.25 mm
section thickness for each acquisition section thickness .
Conclusion: MDCT images acquired with thick section thickness and reconstruct
ed with thin section thickness in helical scan mode should be effectively used in
medical planning of 3D volume-rendered images . The quantitative analysis of
distance measurement may be a useful tool for evaluating the accuracy and de
fining optimal parameters of 3D volume-rendered images.

C-0973
Patient radiation exposure In multi-slice CT with four and sixteen detector
rows
M.~, L.w. Poll, H. Pump, J. Kambergs , A. Saleh, K. Ewen, U. Madder;
Dusseldorf/DE

Purpose: To assess patient radiation exposure in multi-slice CT-protocols in scan
ners with four and sixteen detector rows.
Material and Methods: Scanning protocols for the chest and the abdomen were
simulated using a ' Somatom Plus 4 Volume Zoom' and a "Somatom Sensation
16' (both: Siemens , Germany) with 100 mAs (effective) , and 120 kV. Slice colli
mation was 4x1 mm, and 4x2.5 mm, as well as 16x1.5 mm, and 16xO.75 mm,
respectively. Effective doses were calculated from LiF-TLD-measurements at
several organ sites using an Alderson-Rando phantom.
Results: Given are the effective doses for male and female subjects in mSv. For
the four detector row scanner, in chest CT-protocols 5.9, and 6.4 mSv (2.5 mm
collimation) , as well as 6.9 and 7.5 mSv (1 mm) were measured while in abdom
inal protocols 8.2 and 8.8 mSv (2.5 mm), as well as 12.4 and 12.7 mSv (1 mm)
were found . For the sixteen row scanner protocols, 5.5 and 5.9 mSv in chest CT
(1.5 mm) , as well as 6.1 and 6.8 mSV (0.75 mm) were estimated , while in ab
dominal CT protocols 7.6and 8.0 mSv(1.5 rnrn), and 7.8 and 8.1 mSv (0.75 mm)
were measured .
Conclusions: Patients ' effective doses in MSCT of the chest and the abdomen
range between 6 and 12 mSv in scanner types both with four and sixteen detec
tor rows when comparable tube current and potential are used.With smaller slice
collimation. the dose increase was more pronounced for the four detector row
scanner.

C-0974
A proposal for daily measurement of the threshold contrast visibility of
softcopy display systems
F~, H. Bosmans . A.-K. Carton.T, Deprez, G. Marchal ; Leuven/BE

Purpose: When using softcopy display systems in radiology, monitor settings
and environmental conditions are very important for the visibility of subtle con
trasts . A reqular and preferably fast and user- friendly measurement of threshold
contrast is therefore usefu l as monitor and ambient light are subject to changes.
In this poster, we propose computer generated series of images to monitor the
threshold contrast .
Method: The images consist of four strips of different grayvalues covering the
complete monitor intensity range. In each strip, a random sequence of characters
with decreasing contrast is included .The generation of test images and sequenc
es is performed with a random generator that creates the date specific charac
ters.The vertical position of the grayvalue strips and the horizontal position of the
sequence within the strip are changed daily. Observed sequences are compared
with the implemented sequences, resulting in a threshold contrast for each gray
scale range .
Results and Discussion: Present images were implemented on different com
puter platforms.The cycling of gray ranges and sequence position over the mon
itor allows measuring the threshold contrast for the grayscale ranges at various
positions as a function of time . Preliminary tests showed obvious differences
between monitors. Evaluation as a function of lime is on-going. It is a fast proce
dure. This method does not test for subtle changes in the resolution Visibility.
Rather, a similar image series for threshold resolut ion could be suggested.
Conclusion: The method allows to monitor the low contrast visibility in grayscale
ranges and image positions using simple test patterns.



C-0975
Comparative evaluation of digital mammograms on clinical 2K monitor
workstations and on hardcopy: A contrast detail analysis
P.Torbica" M. Bernathova', H. Bosrnans", K. Faulkner", S. Peer" G. Rettl',
C.V. Walch'. A. Niehoff', W. Buchberger'; 'Innsbruck/AT; 'Leuven/BE, 3York/UK

Purpose: Digital mammography was introduced into clinical practice, but to date
there is still some controversy on the feasibility of soft copy reporting of digital
mammograms. We attempted to study the influence of monitor reporting on ob
server performance in this phantom based evaluation.
Methods: CD-MAM phantom images were acquired on a caesium iodide/amor
phous silicium flat panel detector (Senographe 20000, GE-Medical Systems).
Images were acquired under standard exposure conditions without PMMA and
with 25.4 mm, 50.8 mm, 76.2 mm additional PMMA attenuation.
Image readings were performed on hardcopy printouts under standard reading
conditions and on a clinical 2K monitor workstation. All typical workstation func
tions such as magnification and window/level setting were applied during image
reading. Correct detection ratios, CD-curves and 10F-values were calculated
according to the CDMAM evaluation manual and compared for both reading
conditions.
Results: For all types of exposures softcopy reading resulted in a higher correct
detection ratio and better 10F-values. The average difference in the correct de
tection ratios between hard and softcopy reading was in the range of 2% for the
CDMAM exposure without PMMA and with 11% highest for the exposure with
maximum PMMA thickness.
Conclusion: Our results suggest that softcopy reading of clinical digital mammo
grams may be an acceptable alternative to hardcopy reporting as far as detection
of small densities is concerned. Further studies based on different types of phan
toms or clinical images will be needed to study the effect of softcopy reading on
the detection of real microcalcifications (interpretation of shape, configuration of
calcifications for example).

C-0976
Computer-based system for registration, management and analysis of
technical quality control data generated in the Norwegian Mammography
Screening Programme
K. Pedersen', T Walhovd', P.M. Ottsstad", I.w. Ormberg', I.H.R. Hauge';
'0steras/NO, 'Oslo/NO

Purpose: Develop a computer-based system for handling technical quality con
trol (OC) data in the Norwegian Mammography Screening Programme (NMP).
Methods and Materials: In the NMP, clinical data (attendance, reading results,
recalls, etc.) generated at the mammography labs is communicated in electronic
encrypted format via ISDN routers to a central database at the Cancer Registry
of Norway. Coordination of OC for the physical and technical aspects of the mam
mography equipment is the responsibility of the Norwegian Radiation Protection
Authority (NRPA). Local staff perform frequent and simple tests. Test results are
reported semi-annually directly to the NRPA. Reports have until now mainly been
paper-based. With an increasing number of labs being included in the programme,
a need for a more convenient and automated system for registration, manage
ment and analysis of locally generated OC data arose. It was decided to develop
such a system using the already established database and communication infra
structure in the screening programme.
Results: A system was developed in which OC test results are registered locally,
replicated to the central database, and Ultimately made available at the NRPA.
The system includes functionality for test management, and registration of mam
mography equipment, reference values in use, and test results from all OC tests
in the radiographers' QC Manual. Example screen shots from both local and cen
tral application view will be shown.
Conclusion: A computer-based system in accordance with the original plan was
developed. We are currently deploying the system at all local units.

C-0977
Gated cardiac cone beam reconstruction algorithm on multi detector row
CT
K. Sasaki', A. Hagiwara', A. Nishide", Y. Imai', Y. Shen', T-sS Pan'; 'Hino/JP,
'VVaukesha, VVVUS

Purpose: Cone beam artifact is serious problem on the 8/16 slice cardiac MDCT,
but current cardiac half reconstruction algorithm does not consider this effect. In
this study we proposed the gated Cardiac Cone Beam Reconstruction algorithm
and demonstrated this algorithm with phantom study.

Material and Method: We applied cardiac gating method to weighted cone beam
reconstruction algorithm. From EKG wave form which synchronized with cardiac
scan, The gating system picked up R peaks and calculated trigger delay for se
lected cardiac phase. The delay converted to the view index number which was
at the center of projection data and the projection data which was required for
reconstruction was extracted. After that cone beam reconstruction was performed.
LightSpeed Ultra (GE Medial Systems) was performed for this study. Helical Body
Phantom was used as static phantom. Cone Beam recon with cardiac gating was
compared with traditional Cardiac Half Reconstruction (CHR). After reconstruc
tion, 3D reformation was created.
Result: From phantom test, we confirm that cone beam artifact depends on cone
angle and elevation angle. As the number of slices increases the cone beam
artifact becomes a more serious problem. From static phantom study, cone arti
fact was observed in outer detector range because CHR did not consider about
the cone beam effect. But using proposed cardiac cone beam reconstruction
algorithm, this artifact was reduced significantly and we could get the same im
age quality of the center of detector range.
Conclusion: We concluded cardiac cone beam reconstruction was suitable al
gorithm on the 8/16 slice cardiac MDCT

C-0978
Image quality evaluation of a digital angiographic system
A. Peterzol"', R. Padovanl', E. Ouai'·3, E. Van04 , C. Prieto" P.Aviles';
'Udine/IT; 'Trieste/IT; 3Bologna/lT; 4Madrid/ES

Purpose: The evaluation method of the Image Quality (IQ) of a digital angio
graphic system is presented.
Methods and Materials: 10 was assessed by measuring physical parameters:
the Modulation Transfer Function (MTF) and the Noise Power Spectrum (NPS).
The MTF was determined using the slightly angulated edge method. In order to
compute the frequency dependent Detective Quantum Efficiency (DQE) of the
system, the Boone anode spectra model was used to calculate X-ray spectra,
which were normalised to measured input air Kerma. Two different measurement
set-ups were considered. The first was usual in IQ assessment (between X-ray
tube and image intensifier (II): Just AI filtration placed at the exit of the tube hous
ing and (when used) test object in front of II). The aim of the second configuration
was to reproduce more closely normal clinical conditions (between X-ray tube
and II: Patient table, different thickness of PMMA and (when used) test object
positioned in the middle of PMMA slices 30 em far from II). All images were ac
quired in cine mode and stored in DICOM format.
Results: While DQE value near zero frequency measured in the standard way
(60%) agreed with that declared by manufacturer, when considering closer situ
ations to typical clinical conditions a considerable reduction (DQE near zero fre
quency was less than 35%) was observed.
Conclusions: Physical parameters as DQE are well suited to assess the per
formance of an imaging system, but care should be taken in choosing experi
mental set up to simulate clinical conditions.

C-0979
R2 relaxation rate measurements with MRI for tissue iron overload
quantification in ~-thalassemia major patients: Technical considerations
F. Stripeli, E. Alexopoulou, I. Seimenis, P. Baras, E.P. Efstathopoulos,
E.N. Brountzos, N.L. Kelekis; Athens/GR

Purpose: To assess the effect of MR sequence echo spacing and fitting methods
on the accuracy of R2 relaxometry on p-thalassemia patients.
Materials and Methods: Images were obtained at 1.5 T from aqueous Gd-DTPA
solutions (0.106 mM - 8 mM) at 22°C, and the liver and heart of 21 p-thalassemic
patients (aged 12-33 years). The sequences employed were a 32 echo CPMG
(echo spacing 5 ms) and a dual echo Turbo Spin Echo (TEl, TE2=8 ms, 40 ms).
Mean signal intensities were used to determine R2, using a non-linear fitting
routine with signal offset corrections. Results were compared against R2 values
derived from the scanner's T2 map.
Results: Gd-DTPA relaxivity measured with the CPMG sequence, using the non
linear fitting method, was in good agreement (within 5%) with published data. A
linear relationship was found between liver R2, determined by using the non
linear filting method, and corresponding values derived from the T2 map (r'=0.97,
p=0,001), indicating a 30% overestimation of R2 when the latter is used. The dual
echo TSE sequence, although faster, failed to provide reliable R2 estimates es
pecially for high R2 values, which are however commonly found in the liver and
heart of p-thalassemia patients.
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Conclusion: MUlti-echo CPMG sequences with a short echo spacing can pro
vide reliable estimates of high R2 (> 40 s') values. The fitting method used for
determining R2 can seriously influence measurement accuracy.

C-0980
Bio-dosimetry of liquidators at immediate and remote terms after the
Chernobyl accident
E. Djomina, D. Klyushin, Y. Petunin, M. Djomina, V. Krascthenko; Kiev/UA

Purpose: Biologic (cytogenetic) dosimetry during intensive therapy of persons
exposed to radiation at a range of 1-6 Gy will significantly improve diagnostics of
acute radiation disease (ARD).
Material and Methods: Cytogenetic examinations of 30 persons with diagnosis
of ARD I-III were performed 2 weeks after the Chernobyl accident during active
therapy (entero- and hemosorption, blood transfusion, marrow transplantation
etc.).
Results: It was detected that for estimation of absorbed dose of radiation and
ARD a model of multiple regression that takes into account the complex of cy
togenetic indices in peripheral blood lymphocytes, is more preferable than one
dimensional regression on separate values. The most informative complex of
cytogenetic indices of radiation damage of blood lymphocytes for diagnosis of
ARD stage during the treatment - frequency of aberrant cells, chromosome frag
ments and anomalous chromosomes was determined. Data of cytogenetic ex
aminations of liquidators at remote postchernobyl terms evidence on increased
level of chromosome aberrations in peripheral blood lymphocytes and preserva
tion of dependence "dose-effect" for radiation markers - dicentric chromosomes.
Conclusions: Cytogenetic dosimetry and/or indication of radiation damage in
liquidators at remote terms can be an objective criterion for forming groups of
increased cancerogenic risk during monitoring of liquidators.

C-0981
Optimization of a high-resolution 3D balanced-TFE technique for MR
angiography of the renal arteries
H. Bosmans" K.L.S. Coeneqrachts", R. Hoogeveen', J. Vaninbroukx',
G. Maleux', P. Harnaekers", A. Oyen', D. Bielen', G. Marchal'; 'Leuven/BE,
2Best/NL

Purpose: To optimize the Balanced-TFE technique for high-resolution imaging of
the renal arteries without contrast agent.
Methods and Materials: All scanning was performed on a 1.5T clinical scanner
(Intera, Philips Medical Systems). The basic sequence used was 3D Balanced
TFE. This sequence alternates between preparation pulses and echo trains. Fol
lowing parameters were studied: Fat suppression and saturating preparation
pulses, breathhold versus free-breathing scanning using navigator-gating, echo
train length, multiple overlapping thin slabs (MOTSA), and more conventional
parameters such as TR, TE, flip angle, voxel size and number of averages. Com
parative studies were performed in 10 normal volunteers and image quality was
assessed.
Results: Venous signal was successfully suppressed in 8/10 volunteers. Spatial
ly selective fat suppression was found effective. In order to increase signal-to
noise ratio and global image quality, 2 averages were performed. A single 3D
acquisition volume was preferred with nearly isotropic voxels (1.5 mm) for MRA
of the renal arteries. If more coverage was needed, MOTSA was used. Breath
hold studies of 20s provided better image quality than equal navigator-gated ac
quisitions, but the latter gave acceptable image quality and was the only alternative
in uncooperative patients. TR, TE and flip angle were optimized to
6.9 ms/3.4 ms/80°. Targeted maximum intensity projection allowed the visualiza
tion of the renal arteries in all volunteers up to at least their first branch.
Conclusion: A Balanced-TFE sequence was optimized for high-resolution MR
angiograms of the renal arteries with acceptable image quality in normal volun
teers. In a next phase, we will study the usefulness of this promising technique in
patients.

C-0982
An evaluation of a new multisite ultrasound device for the quantitative
assessment of bone status
J. Damilakis, G. Papadokostakis, H. Vrahoriti, I. Tsagaraki, K. Perisinakis,
A. Hadjipavlou, N. Gourtsoyiannis; /raklion/GR

Purpose: To assess a new multisite quantitative ultrasound (QUS) device.
Methods and Materials: All studies were performed with the Sunlight Omni
sense 7000 S device. The Omnisense employs two hand-held probes suitable for
the measurement of speed of sound (SOS) in the phalanges, radius and tibia. In

vitro reproducibility was measured by means of a plexiglass phantom construct
ed for this purpose. In vivo reproducibility was assessed in 9 volunteers. The
study group consisted of 270 healthy postmenopausal women and 53 postmen
opausal patients with osteoporotic fractures. SOS and bone mineral density (BMD)
measurements were carried out in all subjects.
Results: In vitro reproducibility was 0.06% for the radius/tibia probe and 0.09%
for the phalanx probe. In vivo reproducibility was 0.76% for the radius, 0.47% for
the tibia and 1.54% for the phalanges. SOS measurements at the three skeletal
sites were significantly correlated (r=0.28-0.44, p < 0.001). Significant correla
tions were found between SOS at all sites and BMD measurements (r=0.21
0.41, p < 0.001).The odds ratios ranged from 1.47 to 2.69 for SOS measurements
and from 2.08 to 3.26 for BMD.The area under the receiver operating character
isticcurve ranged from 0.611 to 0.741 for SOS measurements and from 0.745 to
0.797 for BMD measurements. Phalangeal SOS was a better measurement than
SOS at the radius and tibia in the discrimination of osteoporotic women from
healthy individuals.
Conclusions: The newly developed multisite QUS device is highly reproducible.
In comparison with SOS at radius and tibia, the phalangeal SOS provides better
discrimination of women with osteoporotic fractures.

C-0983
Liver multi-componentT2 relaxation time analysis on a whole body MR
imager: Feasibility stUdy
N. Papanikolaou', W. Ajaj', K. Uffmann', S.G. Ruehm', J.F. Debatin',
N. Gourtsoyiannis'; '/raklion/GR, 2Essen/DE

Purpose: To explore the feasibility of multi-exponential T2 relaxation time meas
urements in the liver performed on a whole body commercially available MR im
ager with a new CPMG sequence.
Methods and Materials: Six normal volunteers and four patients participated on
this study. A single-slice multi-echo sequence was used to measure the T2 val
ues using thirty-two equidistant echoes, starting from 7 ms. A non-linear least
squares algorithm was utilized to extract the T2 values and their corresponding
amplitudes. The number of exponentials and the initial values of the filling param
eters were detected by using a non-negative least square algorithm. Both algo
rithms were applied on a pixel-by-pixel basis and parametric maps of short and
long T2s of the liver were reconstructed.
Results: Two exponentials were detected in 42/50 regions located in the liver
parenchyma and lesions. Mean values of the short and long T2 values measured
on the left, medial and right lateral lobes and the caudate lobe, were 33 ms and
142 ms, 32 ms and 125 ms, 29 ms and 121 ms, and 32 ms and 116 ms, respec
tively. Short and long T2s in a patient with haemochromatosis were lower com
pared to those of normal volunteers while in a patient with multiple metastatic
lesions both T2 components were prolonged comparing to normal values. A sin
gle exponential T2 was detected in a liver cyst located at 320 ms.
Conclusion: Two water populations with different T2 decay characteristics can
be separated in normal liver parenchyma using a novel multi-echo sequence with
short echo spacing on a commercial whole body MR imager.

C-0984
A training tool to reduce personal exposure during interventional
procedures
F.A. Verdun" J.-C. Stauffer', M. Narbel', P. Schnyder', L. Kappenberger', J.
F. Valley', S. Wicky'; 'Lausanne/CH, 2Boston, MAlUS

Interventional radiology is an area where personal doses are often very high, and
where radiation injuries on patients can happen. Thus, a particular effort has to
be made in the field of radiation protection. Many interventionists are not trained
on the way to use a fluoroscopy unit in a safe way for them and for the patient. To
improve this situation a DVD was prepared by two senior interventionists, one
radiographer, and two medical physicists. In the first three chapters the principle
of the imaging chain and the dosimetric quantities are revised. A series of mes
sages concerning the optimal use of the unit to assure a good radiation of pa
tients and of interventionists are illustrated by dose measurements. Finally, real
interventions (PTCA, subclavian artery angiogram, angioplasty in the superficial
femoral artery and a percutaneous transhepatic cholangiography) are shown with
an illustration of the message given in the theoretical part. The preparation of this
DVD was an educational experience for all the partners involved. It allowed the
medical physicists to enter the real world, the interventionist to get a better idea
of the dose rate orders of magnitude. It also showed that the traditional dogmatic
approach of radiation protection, as applied before this experience, was not effi
cient. There are situations where interventionists cannot fully protect themselves.
This has to be accepted. and this should be used as an argument to encourage
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interventionists to wear personal dosemeters. Communication was the key of our
successful experience.

C-0985
Reusable Imaging plate (IP) for swift and automatic measurement of X-ray
CT dose profiles
R.~, H. Kimura , Y. Mmuramatsu, T. Murakami, S. Saotome, N. Moriyama;
Tokyo/JP

Purpose: In multi-slice CT, over beam ing by penumbra effect has been reported,
and measurements of X-ray CT beam profiles are very important for accurate
performance assessment. This study was conducted in order to facilitate and
economize on the measurement of CT dose profiles.
Methods: The imaging plate (IP: HR-V type, Fuji) was placed in its case, X-rayed ,
and then read with a digitallP reader, which then erased the data in preparation
for reuse. The values were then compared with the values obtained with the stand
ard one-use imaging film. The CT scanner used was a Toshiba Aquillon Multi (4
rows) .
Results: The shape of the beam profile obta ined using the IP method was for all
practical purposes identical to that obtained using the film method. The FWHM
values for 2.0, 4.0 , 8.0 , 12.0, 16.0, 20 .0 and 32-mm beam were 4.88, 6.61 , 10.2 ,
14.9,18.2,22.4 and 35 .0 mm for the IP method and 4.81 ,6.66,10.2,14.7,18.1,
22.3 and 34 .8 mm for the film method. In addition, in the IP method, the results
obta ined for the shape of the beam profile and the FWHM were found to be ex
tremely similar irrespective of the X-ray tube used or individual differences be
tween IPs .
Conclusion: We have developed a new X-ray CT beam profile measurement
system using an IP. This IP method permits data processing to be performed
entirely in the digital domain, allowing high-precision measurements to be ob
tain ed with ease.

C-0986
auallty control of the technical and physical aspects of a full field digital
mammography (FFDM) system based on the manufacturer's
recommendations
K.~' , T.H. Bay2 , A.C.T. Marttnsen", A.E. Haakull", G.M. Farnes",
E. Gran2; '0 s/eras/NO,20 slo/NO

Purpose: Establish a system for quality control (aC) of the technical and physi 
cal aspects of a full field digital mammography (FFDM) system based on the
manufacturer's recommendations. Evaluate the tests ' usefulness in keeping track
of equipment performance and detecting potential prob lems.
Methods and Materials: The FFDM system investigated was the GE Senogra
phe 2000D. Several ac tests, to be performed on a daily, weekly, monthly, quar
terly, or semi-annual basis, are suggested by the manufacturer. Both tests common
to dig ital and analogue mammography and tests specific to digital mammogra
phy are described. Among the latter are evaluation of flat field, CNR, SNR, esti
mat ed MTF. functioning of the system of automatic selection of exposure
parameters and calibration and evaluation of monitor parameters. All the physi 
cal test rout ines suggested were incorporated in the facility's ac programme.
Results: Test results for the parameters described in the Methods and Materials
section, covering about six months of operation of two GE Senographe 2000D
FFDM systems (one screening , one assessment), will be presented. When ap 
propriate, test resulls will be compared to the performance standards suggested
by the manufacturer.
Conclusion: The introduction of FFDM necessitates the establishment of ac
protocols specific to digital technique. ac procedures sugg ested by manufactur
ers can be a valid starting point. Experience with such ac programmes will make
it possible to identify the necessary and omit the excessive procedures included
in the earlier effo rts . The goal is to arrive at test programmes that leave one
confident that the performance of the equipment has not been compromised.

C-0987
Dosimetric aspects for different multislice CT-systems
J. Hansen , K.A. Jessen . A.G. Jurik; Arhus/DK

Purpose: To evaluate dos imetric aspects depending on pitch, collimation and
edge effects in volume scanning for different multislice CT-systems.
Methods and Materials: Three different CT-systems (Marconi Mx8000, Somatom
Volume Zoom and GE LightSpeed Plus) are evaluated for pitch and mAs varia
tions and monitor presentations of dose values (CTDlw and DLP). Dose values
are measured as function of collimation, and the edge effects on DLP are meas
ured for differont slice thicknesses.

Results: It is ascertained for two of the systems that changing pitch automatical
ly adjusts the mAs value to keep the volume dose constant and not decrease the
image quality parameters. It has also been observed that the dose values are
increased by thin collimations for two of the systems caused by collimation in
front of the detectors and not before the patient. Because the exposure has to
start befo re the first slice imaged due to the interpolation the extra dose will de
pend on the interpolation algorithm and the slice th ickness. Detailed data will be
given in the presentation.
Conclusions: It has been realised that increasing the pitch value do not mean
dose reduction for all systems. It has to be demanded from the companies that
the automatic mAs corrections as we ll as the overexposure with thin slices are
explained clearly to the users.

C-0988
Measurement of staff doses in interventlonal procedures and comparison
of LiFTL-detectors and a special diode dosemeter
T. Parviainen" M. Toivonen', A. Ylitalo' , A. Kosunen'; 'Helsinki/FI, 2Pori/FI

Purpose: Personal doses vary cons iderably among the operational staff in cardi
ac examination procedures and interventions. Large personal doses in the range
of 35-41 mSv were registered to some interventional radiologists and card iolo
gists in 2001 in Finland. The aim of this work is to report doses of the operating
staff per a card iac examination or intervention and stUdy the capabilities of the
new ultra sensitive diode dosemeter in staff dose measurements.
Methods and Materials: The ultra sens itive LiF:Mg ,Cu,PTL-detectorwas placed
on the shoulder, ankle and hand of the ca rdiologist and radiographer before be
ginning the examination and intervention.The Unfors EDD-30 diode detector was
fixed close to its reference TL dosemeter. Altogether 200 detectors were needed
for the CA, PTCA and pacemaker procedures. The dose-area product (DAP) was
also recorded. The response of the diode dosemeter for air kerma relative to the
X-ray quality (kV and filtration) and relative to air kerma rate was studied in labo
ratory.
Results: The staff doses 0.02-0 .2 mSv for the shoulder, 0.02-2 .0 mSv for the
ankle and 0.05-2.7 mSv for hand was measured. The doses were measured si
multaneously with the diode dosemeter and TL detectors. In most cases the re
sult s agreed inside 35% and the max . values differed by about a factor of 2.
Conclusions: The diode dosemeter EDD-30 is highly useful for the staff dose
measurement. A clear advance of the electronic diode dosemeter is the immedi
ate availability of measurement results after each examination procedure.

C-0989
Radiotherapy of Hodgkin's disease in early pregnancy: Fetal dose
estimation
M. Mazonakis, J. Damilakis, C. Varveris, M. Fasoulaki, N. Gourtsoyiannis;
Iraklion/GR

Purpose: To estimate fetal dose during radiotherapy of supradiaphragmatic Hodg 
kin's disease in early pregnancy.
Methods and Materials: Thermoluminescent dosemeters were placed on a hu
manoid phantom representing pregnancy at the first trimester. Dose measure
ments were performed for mantl e irradiation and for treatment of Hodgk in's disease
in each of the regions of neck, axilla and neck - mediastinum. A shielding dev ice
holding 5 em of lead was used to redu ce fetal dose. The dependence of the fetal
dose on the field size and on the distance from the primary irradiation field was
investigated. Phantom exposures were made with a 6 MV X-ray beam.
Results: Mantle irradiation with a tumor dose of 40 Gy resulted in fetal dose of
111 .2 - 454 .0 mGy depending upon the field size used and the distance from the
field isocenter. The corresponding fetal doses during treatment of Hodgkin'Sdis
ease in the regions of neck , axilla and neck - mediastinum were 20.4 - 56.0, 27.6
- 88.2 and 101.0 - 354.2 mGy, respectively. The use of lead shielding reduced
fetal dose by more than 50%. For all irradiation techniques, graphs showing dose
values to an unsh ielded and shielded fetus at all possible fetal positions relat ive
to the field isocenter for various tield sizes are presented.
Conclusion: This study may be of value in the management of pregnant women
needing treatment of Hodgkin's disease in early pregnancy, since it provides the
required data to estimate fetal dose.
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C-0990
Patient effective dose and radiogenic risks from panoramic radiography
and dental CT
K. Perisinakis, J. Damilakis, M. Fasoulaki, L. Sideri, J. Neratzoulakis,
N. Gourtsoyiannis; Iraklion/GR

Purpose: To determine patient effective dose and associated radiogenic risks
from panoramic radiography (PR), cephalometric radiography (CR) and dental
computed tomography (OCT).
Materials and Methods: PR and CR examinations were performed using an
extra-oral CranexTome panoramic X-ray unit (Soredex, Helsinki, Finland) whereas
OCT was performed on a Philips Tomoscan LX CT scanner (Philips, The Nether
lands). Dose values to various organs were separately measured for each expo
sure with use of a Rando anthropomorphic phantom appropriately loaded with
thermoluminescent dosimeters (TLDs). PR was performed at 63 kV, 10 mA with
a rotation time of 24 s resulting in 240 mAs. Lateral and posterior-anterior projec
tions of CR were performed at 70 kV, 10 mAs. Radiographic exposures of the
phantom were repeated 40 times to increase TLD signal. Dental CT was per
formed at 130 kV, 175 mA, 1s. Dose values for CR and CT exposures were also
determined using the XDOSE software, which utilizes data provided by National
Radiological Protection Board (NRPB).
Results: The estimated patient effective dose was 0.006 mSv for PR, 0.002 mSv
for the lateral CR projection, 0.003 mSv for the PA CR projection and 0.52 mSv
for the OCT exposure. The highest dose values were monitored in the brain, thy
roid and parotid gland.
Conclusion: Patient radiation dose from OCT is almost 100 times higher than
the dose from PR or CR examinations. If OCT is indicated the scan region should
be limited to avoid unnecessary exposure of the spine, neck, thyroid and posteri
or cranial fossa.

Radiographers

C-0991
Magnetic resonance angiography (MRA) of pulmonary veins:Technical
protocol
V. Piazzolla, M. De Giuseppe, F. Leo, S. Cirillo, L. Martincich, D. Regge;
Candiolo/IT

Purpose: To describe our standard protocol in the evaluation of pulmonary veins.
Materials and Methods: 26 patients with atrial fibrillation were evaluated by MRA
(1,5 scanner) before and after radiofrequency ablation; a total of 52 examination
was performed. MR images were acquired using axial T2-weighted sequence
(thickness 5 mm, spacing 0.5 mm) and 3D SPGR sequences (thickness 3 mm,
contiguous slices) after intravenous administration of Gd-DTPA (0.1 mmollkg,
injection rate 3 ml/sec). The bolus transit time was calculated by computerized
device (Tracker, GEMS) positioned in the left atrium. The acquisition time of dy
namic study was 20-25 seconds (during this time the patient was asked to hold
his breath), whereas the examination time was 15 minutes. The images acquired
were transferred to a workstation for postprocessing (Volume Rendering-VR and
Maximum Intensity Projections-MIP).
Results: The examination was well tolerated by all patients. The technical suc
cess was obtained in 51/52 exams. One case of precox contrast medium admin
istration was due to a wrong position of the Tracker. However in all cases we were
able to visualize the pulmonary veins and to evaluate, during the post process
ing, the morphology, the diameter and the number of vessels.
Conclusion: Our protocol allows the acquisition of good quality images and per
mits a correct visualisation of architecture of pulmonary veins. The short acquisi
tion time minimizes motion artifacts and the exam is well tolerated by patients.
The relaboration with VR provides a complete view of anatomy of pulmonary
veins, whereas the MIP reconstruction can better evaluate the morphology of the
ostia.

C-0992
Quality assurance for storage phosphor and flat panel systems in Germany
S. Huber; Munich/DE

Introduction: Quality assurance in Germany is regulated by the Institute of Ger
man Industrial Standard (DIN). When installing a new X-ray unit, an acceptance
test is made and after that there is a monthly constancy test. This is usually done
by radiographers. Since 2002 there is a DIN for the verification of X-ray units with
storage phosphor plates andlor flat panel detectors.
Material: In addition to a dosemeter and a filter equivalent to the patient there is
a special testing facility needed. This is made of acryl glass and copper plates.
Different structures are applied to the copper plate to evaluate the contrast and
spatial resolution.
Method: A filter representing the patient, the measuring probe and the testing
facility for DR/CR are positioned in the beam direction. Once exposed, the image
(on screen or on hardcopy) is evaluated under conditions as described in the DIN
Standard.
Results: There are no problems with the following image-evaluation parameters:
Measuring of the dose (with time of exposure), field of useful beam (in compari
son to the light beam field) and evaluation of contrast and spatial resolution. Prob
lems occur, when different systems are combined: X-ray unit, storage phosphor
plates and laser printer. The following parameters are pertaining to at least two
different systems: Optical (or light) density and doseindicator.lf one of these pa
rameters is out of the range of tolerance, it is nescessary to find out which com
ponent is concerned.
Conclusion: The testing method for constancy tests of storage phosphor and flat
panel units described by the German Industrial Standard is a good instrument,
but there are some problems left which can cause difficulties to assess a meas
urement out of tolerance levels.

C-0993
Citramag bowel preparation for double contrast barium enema (DCBE):
A 5 year audit cycle
S.H. Roy-Choudhury. A. Booth, P. Copley, S. Daley, A. Adshead,
RAJ. Mannion; York/UK

Purpose: A clean colon from adequate bowel preparation is an essential prereq
uisite for successful DCBE examination. Here we present a 5 year audit cycle
reflecting changing practise at York District Hospital.
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Methods: In 1996 one sachet of Citramag (Bioglan laboratories, UK) was the
usual preparat ion given at 6 PM before the day of DCBE examination, in accord
ance with the manufacturer's instructions. There was subjective concern with this
approach. An audit was therefore performed on 150 patients over 2 months (a).
Subsequent audits were performed as follows: In 1996 on 146 patients after chang
ing the time of Citramag to 8 AM before the day of DCBE (b), in 1997 with 146
patients with 2 sachets of Citramag at 8 AM and 6PM before the day of DCBE (c).
To ensure continuing satisfact ion with bowel preparation further audits were per
formed in 1998 (d) and 2001 (e) on 152 and 216 patients respectively. A scoring
system of 0 - clean colon, 1 - minor contam ination, 2 - moderate contamination
but procedure completed and 3 - procedure abandoned was used.
Results: A score of 0 or 1 (satisfactory preparation) was seen in 81% of (a), 76%
of (b), 97% of (c) (p < 0.0001, chi square test). 93% of (d) and 94% of (e). Only 2
possible reactions were reported to the preparation in over 2500 enemas per
formed.
Conclusion: Double sachets of Citramag the day before DCBE continues to pro
vide adequate bowel preparation. At our centre other alternatives are reserved
for failed Citramag preparations.
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C-0994 ~
Evaluation of in-stent patency, neo- Intimal hyperplasia and occlusion with a
16-slice multidetector CT scanner: Early clinical experience
F. Cademarliri , K. Nieman , R.H.J.M. Raaijmakers, L.C. van Dijk, A. van der
Lugt, P.J.de Feyter, P.M.T. Pattynama; RolterdarnlNL

Purpose: To evaluate the potent ial of a 16-slice multidetector CT scanner for the
follow-up of stent grafts.
Methods and Materials: Thirty-five vascular stent grafts in different body re
gions (1 intracranial internal carotid artery, 5 aorta, 4 renal, 4 celiac trunk , 5
superior mesenteric artery, 3 iliac artery, 5 carotid, 8 coronary arteries) under
went 16-slice multidetector CT.The general scan protocol was; number of detec
tors/collimation 16/0.75 rnrn, feed/rot 12.0-18.0 mm, gantry rotation time 500 rns,
kVp 120, mAs 140. General reconstruction parameters were; effective slice width
0.75-1 mm, reconstruction index 0.4-0.6 mm, kernel B30f, B46f, and B60f. The
field of view was adapted (between 250 mm and 100 mm). Reconstru cted imag
es were sent to a post-processing workstation in order to perform MPR, MIP and
VR images .The capability to visual ise each stent was assessed by means of the
demonstration of inner structures such as contrast material, thrombus , or intimal
hyperplasia.The enhancement pre and post the stent was used to calculate the
reliability of the measurement inside the stent.
Results: All stents were correctly visualised. Intimal hyperplasia was detected in
6 cases and confirmed by gold standard (non blinded). The hounsfield units in
side the stent appeared significantly increased (p < 0.05), espec ially in small
stents. Main problems have been encountered in the assessment of subtle alter
ations in small coronary stents (diagonal branches, and RCA with HR> 60bpm) ,
and in renal artery stents (noise). Carotid stents were always optimally visual
ised.
Conclusion: 16-slice multidetector CT shows good potential in the visual isation
of stents . Coronary and renal artery stents are more difficult to visual ise.

C-0995 ~
Dynamic flash 3D angiography for the assessment of pulmonary perfusion
and subsegmental pulmonary embolism in MRI
A.~, G.F. Bachmann , C. Muller ; Bad Nauheim/DE

Purpose: Today, the detection of pulmonary embolism by MRI is limited to the
diagnosis of segmental or larger embol i. The spatial resolution of established
contrast enhanced 3D flash angiography is sufficient for the depiction of patent
subsegmental pulmonary vessels , while subsegmental embolism is often over
looked. Low spatial resolution MRA averages the small pulmonary vessels and
may therefore allow for the detection of small parenchymal perfusion defects . A
short acquisition time can be used for multiple measurements (dynamic MRA) ,
which demonstrates contrast media passage through the pulmonary vascula
ture.We tested this approach for the diagnos is of pulmonary embolism .
Methods: Pulmonary perfus ion was studied in 16 patients referred for suspected
pulmonary embolism. Using a 1.5 T Siemens Sonata scanner, contrast enhanced
high-resolution MR angiography (CE-HR-MRA), single shot true FISP and dy
namic 3D-flash contrast enhanced MRA with low spatial resolution and high tem
poral resolution were acquired.The sequence covered the entire lung in 14 slabs,
voxel size of 1.5 x 1.5 x 8-10 mm, acquisition time 3.8 s.
Results: Compared to true FISP sequences and HR-MRA, dynamic MRA de
picted 17 of 26 segments with embolic mater ial, while larger recanalized emboli
were not detected. On the other hand. dynamic MRA detected six subsegmental
perfusion defects not depicted with the other imaging modalities.
Conclusion: The combination of high resolution MRA for reliable detect ion of
pulmonary embolism , real time sequences for emergency diagnosis and dynam
ic low resolution MRA for the detection of smaller embolism enables the diagno
sis of the complete range of possible presentat ions of pulmonary embolism.

C-0996 <il>
Magnetic resonance angiography with elliptical ordering and fluoroscopic
triggering of the renal arteries
F. Cadernartlrl'", G. Luccichenti2, P. Pavone": ' Rotierdem/Ni; 2Parma/IT

Purpose: To evaluate technical limits and image quality of centric ordered MR
angiography with fluoroscopic triggering in the assessment of renal artery dis
ease.



Material and Methods:Twenty-one patients underwent MR-Ang iography with a
fluoroscopically triggered centric ordered sequence.The fluoroscopic trigger was
obtained with the parameters that follow: TRfTEfTI : 100011.7/500 ms; NEX 1; MTX
141x256; SL 10 mm; AT 0.83s.The angiographic sequence was obtained with a
CareBolus sequen ce (TRfTE: 3.9/1.5 ms; NEX 1; MTX 176x512; SL 1.1 mm; AT
- 20s) after the intra-venous inject ion of 18 ml of Gd-BOPTA 0.5M followed by
saline solut ion at a rate of 2.5 rnl.s" . Statistical analysis was performed consider
ing image quality, contrast media dose and the CNR at the orig in of the renal
arte ries.
Results : Ringing artifacts never occurred.The coop eration of the patient and the
use of the earphones are critical to avoid motion art ifacts. Renal veins were nev
er visua lized . High CNR was noticed .
Conclusion: This technique allows a more eff icient use of the contrast media .
MRA with centric ordering and fluoroscopic triggering allows an optimal and easy
assessment of the renal arteries.

C-0997
Assessment of blood flow with fast phase contrast MR-angiographY in
carotid artery stenosis
M. Michelassi, M. Cosottini , A. Pingitore, V. Zampa, G. Lazzarotti ,
C. Bartolozzi; Pisa/IT

Purpose: To evaluate the blood flow redistribution in the neck vessels of patients
with internal carotid artery (ICA) stenosis.
Materials and Methods: 86 patients with ICA stenos is underwent MR angiogra
phy with cont rast bolus. A fast phase cont rast (PC) sequence was performed to
measure the mean blood flow (MBF) in ICA, basilar artery (BA) and middle cere
bral artery (MCA) in patients and in controls. Vessels were classified as normal,
moderate « 70%) or severe (> 70%) stenosis and occlud ed. A Fisher exact test
was performed to state a signifi cant difference in the MBF measurement for each
category in relation to controlaterallCA disease.
Results: Fast PC technique confirms the report ed value of MBF in ICA, BA and
MCA in normal subjects. The MBF is signif icantly reduced in ICA with severe
stenosis, In cases of ICA stenosis , the MBF increases in the controlateral in or
der to compensate and is more efficient if the stenosis is less severe . The MBF
reduction in cases of severe stenosis is less conspicuous if associated with a
controlateral seve re stenosis. BA MBF increases when the controlateral anteri or
pathways is stenosed.The total centripetal blood flow and MCA MBF do not differ
between affected patients and normal subjects indicating the high compensation
capacity of neck vessels and Willis circle to maintain an adequate cerebral per
fusion pressure.
ConclusIon: Measurement of MBF with fast PC MRA sequences should be con
sidered to give adjuvant information in grading ICA stenosis, therefore the total
cerebropetal blood redistribution must be consider in evaluating the single blood
flow values ,

C-0998
MRI vs IVUS in atherosclerotic artery assessment: Preliminary in vitro study
L. Kownack i' , L. Cyrylowski ' , T. Pawlowsk i' , R. Gif2; 'Szczecin/PL,2Warsaw/PL

Purpose:The purpose of this in vitro study was to evaluate the accuracy of mag
netic resonance imaging (MR) in atherosclerotic artery assessment.
Methods: Seven samples of highly atherosclerotic segments of carotid (6) and
renal (1) arte ries were obtained during autopsies and were placed separately in
test -probes filled with formaldehyde SOlution.
MR scans of the samples were performed on 1.5 T scanner with FSE sequences.
Each vessel segment was represented as a series of Tl-weighted transversal
cross-sections (1.3 mm thick slices ). 71 slices in total from stenotic and normal
regions were selected. The following values were measured; total vessel area ,
maximal and minimal vessel diameter, lumen area , maximal and minimal lumen
diameter. Intravascu lar ultras ound (IVUS) scans were performed using 40MHz
system with pullback device (0.5 mm/s). The scans were imported into computer
software for analysis . 71 images in total , from regions equal to the ones meas 
ured with MR, were selected for evaluation.The same measurements as for MR
were made .
Results : The qual ity of the MR images was sufficient and differences between
vessel wall , plaque and lumen were clearly visible . It was possible to distinguish
between normal and atherosclerotic vessel wall. There was no significant differ 
ence (t-Student test, p=0.05) between MR and IVUS measurements. It was ob
served that MR can detect calcifications (as a signal void in the plaque) without
image distortion characteristic of IVUS (shadowing phenomenon).
Conclusion: In large atherosclerotic arteries non- invasive MR in vitro measure
ments can be performed with the accuracy of Invasive IVUS method.

C-0999
The contrast timing in MR angiography: A teaching file
G. Luccichent j' , F. Cademartiri" ' , P. Pavone' ; ' Parma/lT,2Rotterdam/NL

Purpose: To illustrate the fundamentals of MRA and the contrast tim ing tech
niques that are useful in routine radiological practise.
Materials and Methods: The k-space concept is desc ribed using graph s and
visual examples.The major problems and art ifacts of MRA technique are shown.
The contrast timing and acquisition techniqu es such as the test bolus , the con
secut ive rapid acquisition imaging, the key-hole imaging and centric ordering
with automatic or fluoroscopic trigger ing are described using graphs and exam
ples.
Results: Centric-phase-encoded contrast enhanced MRA allows high spatial
resolution and a more efficient use of contrast media due to the precise timing .
Automatic or manual fluoroscopic triggering overcomes the drawbacks due to
calculation of the timing and to the asymmetric bolus geometry that occur in test
bolus technique. The positioning of the monitoring slice affects the contrast me
dia distribution.
Conclusion: The centric ordered sequences with automatic or manual fluoro
scopic triggering represent the natural technological evolution of MRA.The knowl
edge of the k-space and the contrast timing allows improved diagnosis capabilit ies
of this techn ique in radiological pract ise,

C-1000
Detection of deep venous thrombosis by means of intravenous contrast
enhanced rnultl-stlce helical CT venography
T. Kim' ,T. Murakam i' , M. Hori", H. Nakamura ' ; ' tzumissno/Jh 2Suita/JP

Purpose: The purpose of this study was to establish a preliminary assessment
of the efficacy of contra st enhanced mult i-slice helical CT (MSCT) venography
for the diagnosis of deep venous thrombosis in comparison with venous sonog
raphy.
Materials and Methods: MSCT was used to obtain contiguous, 5-mm thick axial
CT images from the diaphragm to the ankles of 27 patients after intravenous
injection of contrast mater ial. The se patient s were clinically suspe cted of having
deep venous thrombosis.The same patients underwent venous sonography be
fore CT examination. The detectability of deep venous thrombosis with MSCT
venography was compared with that with venous sonography.
Results: MSCT venography detected deep venous thrombosis in 21 patients ,
but venous sonography in only 17. MSCT venography detected deep venous throm
bosis missed by venous sonography in five patients, while venous sonography
detected deep venous sonography missed by MSCT venography in one patient.
The deep venous thrombi detected by MSCT venography were located in the
suprarenal inferior vena cava in one patient , in the iliac veins in five, in the femo
ral veins in 12, in the popliteal veins in 15, and in the calf veins in seven .
Conclusion: The results of our preliminary evaluation showed that MSCT venog
raphy can be expected to make a valuable contribution to the diagnosis of deep
venous thrombosis and to prophylaxis of pulmonary embolism.

C-1001
Value of different real time 3D algorithm reconstruction with multidetector·
row computed tomography (MDCT) in the evaluation of patients with
abdominal vasculitis
F.Er:.aiQ!i, M. Francone , F.Venditt i, C. Catalano, A. Napoli , M. Danti ,
R. Passariello; Rome/IT

Purpose: Vasculitis is produced by inflammation and necrosis of arter ies and
veins. We retrospectively evaluated radiological findings of multidetector-row com
puted tomography (MDCT) in different abdominal vasculitis.
Materials and Methods: 15 patients with different arteritis (3 with polyarterite
nodosa , 7 with Takayasu arteritis, 1 with LES, 4 with thromboangioitis obliterans) ,
were evaluated with both MDCT angiography and OSA. MOCTA was performed
using a scanner with 0.5 s gan try rotation time with the following param eters ;
collimation 4 x 1 mm, thickness 1,25 mm, feed/rotation 8 m/s. A volume of 140 mL
of iodinated contrast agent was adm inistered at 4 mUs. A real time 3D interac
tion approach with MIP, volume render ing and source images was performed.
Results: MOCTA showed an almost complete correlation with OSA in the evalu
ation of vascular anatomy and disorders. A mild stenosis of celiac trunk was
observed in two patients; complete occlus ion of SMA was seen in 4 patien ts.Two
patients presented with multiple vascular disorders including renal artery steno
sis, occlusion of SMA and mild stenos is of celiac trunk, with evidence, in one of
them , of a stenosis in a collateral vessel. 3D realtime interaction with particular
emphasis on volume rendering was necessary to achieve a correct diagnosis.
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Conclusion: MOCT can replace DSA in the evaluation and diagnosis of system
ic vascul itis. 3-D realtime interaction permits a panoramic display of abdominal
vessels.The evaluation of source images is necessary to depict vessels lumen,
parietal thrombus and abnormalities of adjacent viscera such as abdominal
ischemia that may occur in vascul itis .

C-1002
Automated curved planar reformatted multislice CT angiography:
Usefulness for evaluation of carotid siphon -Initial assessment
A. Mallouhi, M. Rieger, P. Waldenberger, W.R. Jaschke; Innsbruck/AT

C-1003
New method for abdominal aortic stent-graft planning with automatically
extracted vessel centerlineslcross-sections in multi-slice CT
K. Subramanyan', D. Sfiri ' , M. Steinmiller' , D. Bo1l3, J. Durgan' ; 'Highland
Heights, OHIUS, 2Haifa/IL, 'Cleveland, OHIUS

Purpose: The purpose of this study was to develop an improved workflow and
semi-automated method to delineate the vessels and detect the centerl ines to
make measurements necessary for stent-graft procedure.
Methods and Materials: We developed a robust method of tracking the aortic
vascular tree from a single user selected seed point. Using the fast marking tech
niques , blood filled regions were detected that included the renal and iliac branch 
es. Using distance transform on the segmented image, centert ines were extracted .
Along the centerline, using derivatives, borders were extracted and subsequent
ly vessel diameters and cross sectional areas were computed. Finally, by remov
ing the blood filled voxels, and applying initial method, the thrombus region was
segmented. Surface rendering enabled the user to traverse the vascular tree,
and dynamically obta in the orthogonal cut-images and measurements. In this
study, 15 patients were scanned with contrast on Mx8000 CT scanner (Philips
Medical Systems), with a 3.2 mm thickness, 1.5 mm slice spac ing, and a stack of
512x512x320 volume data sets were reconstructed.
Results: The automated image processing took less than 80 seconds to com
pute the centerline and borders of the aortic vascular tree. The results between
the manually and automatically generated vessel diameters were compared and
statistics were computed. We observed our algorithm was consistent (less than
0.2 em Standard Deviation) and similar (less than 0.9 em S.D) to manual results.
Conclusion: We improved the work1low for post processing of the CTA data sets
in order to make accurate stent measurements in less than a few minutes,

C-1004
Breath-hold 3D MRA protocol for routine exam of the abdomen
Y. Illi!.aY.d., F.Pilleul , O. Beuf ; Lyon/FR

Purpose: The purpose of this study was to evaluate visualization of the aorta
and the visceral arteries by using optimised protocol based on 3D CE-MR Angi
ography.
Materials and Methods: MR Angiography was prospectively performed in 62
consecutive patients referred for hepatic, pancreatic or mesenteric diseases on a
1.5T system. We used a 3D FLASH sequence performed in the coronal plane
(TAffE 5.2/2 ms, 25° flip angle, 1.6 mm slice thickness, 512 matrix) and 26 sec
acquisition time . A timing sequence was performed to determine the arrival time
of the contrast material. The main quantitative parameter of interest was the in
travascular signal-to-noise ratio (SNR) . Qualitative image analysis was evalu
ated independently by two radiologists and graded on 0-3 scale. Based on
radiologist scoring, statistical analyses were performed using Excel and EPI inf06
software.
Results: SNR were respectively 56.2±15.2 for the aorta, 59.2±15.1 for the celiac
trunk, 57±15.2 for the superior mesenteric artery with an homogeneous distribu
tion (p=0 .99) , Average score of vessel visualization on source images was excel
lent for proximal segments [aorta, celiac trunk, common and the proper hepatic
arteries, superior mesenteric artery, and renal arteries], good for distal or small
segments [intrahepatic arteries, gastro-duodenal artery, left gastric artery, branch
es of SMA , inferior mesenteric artery] and bad for pancreatico-duodenal arcades.
The overall agreement in the visualization of definite artery segments was excel
lent (K> 0.8). The degree of visualization of the visceral arteries was excellent.
Conclusion: Optimised 3D MR Angiography is a reproductive technique, which
can routinely substitute conventional angiography for celio-mesenteric evalua
tion.

C-1005
Volume rendered multi-detector row CT angiography of hepatic artery in the
follow-up of liver transplantation
p. Boraschi, M.C. Cossu, M. Femia, R, Gigoni, F. Falaschi; Pisa/IT

Purpose: To optimize the protocol for multi-detector row CT angiography (CTA)
and to assess the abil ity of the techn ique for detecting hepatic artery complica
tions in the follow -up of liver transplant patients, using volume rendering as re
construction algorithm.
Methods and Materials: The anatomy of the hepatic artery was studied in 20
liver transplant recipients with a four row CT scanner (Somatom Plus 4 Volume
Zoom; Siemens, Erlangen, Germany) using the following parameters: Collima
tion, 1 mm; slice Width, 1 mm; table feed, 6 mm/sec; reconstruction interval ,
0.5 mm; mAs, 160; kVp, 120. Before the study, the patients received 1000 ml of
water as oral contrast agent to opacify the stomach and small bowel. A non- ionic
contrast medium (Visipaque 320 , Amersham Health ) was infused intravenously
at a rate of 5 ml/sec with a bolus tracking system. Volume rendering of hepatic
artery was performed with the 3D Virtuoso software (Siemens, Erlangen, Ger 
many).
Results: Celiac trunk, hepatic artery, right and left hepatic artery were success
fUlly displayed with high detail in all patients. Side branches, inclUding small col
laterals, and hepatic artery anastomosis could also be easily visualized. Volume
rendered CTA detected four hepatic artery stenoses, one hepatic artery throm
bosis and one intrahepatic pseudoaneurysm. In one case, CT detected a moder
ate hepatic artery stenosis, while conventional ang iography showed a normal
artery.
Conclusion: Volume rendered mult i-detector row CTA is a promising non- inva
sive technique since it allows images of high quality to be generated, with excel
lent anatomical visualisation of the hepatic artery and its complications in liver
transplant recipients.

C-1006
CT virtual Intravascular endoscopy of aortic stent grafting: Pictorial review
Z. Sun , J.R. Winder, B.E, Kelly, P.K. Ellis, P.T.Kennedy, D.G. Hirst ;
NewlownabbeylUK

Purpose: To demonstrate the spectrum of applications of CT virtual intravascu
lar endoscopy (VIE) in abdom inal aortic aneurysms (AM) undergoing endovas
cular repair.
Materials and Methods: 34 patients with AAA undergoing suprarenal stent graft
ing were included in the study, All patients were treated with a Zenith/AAA stent
graft with uncovered suprarenal struts of 2.5 em length placed around the level of
the renal arteries. Areas to be assessed in both pre-and post-stent grafting on
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VIE included aort ic branches , renal artery stenosis , accessory renal artery, intra
lumina l calcitication, aneurysm neck , intra-aneurysmal views , stent struts rela
tive to the arterial branches, and endoleaks.
Results: VIE images were successfully generated in all of the patients. VIE clearly
demonstrated the normal aortic branches, renal artery stenosis and accessory
renal arteries and intraluminal calcification. Measurement of the intraluminal length
of the aneurysm neck was achieved using VIE. Image quality was determined by
the uniformity of the contrast enhancement during CT angiographic scanning.
VIE clearly demonstrated the stent struts relation to the renal and other visceral
ostia , which included the configuration of encroachment of stent struts to ostia
and the number of stent wires crossing the ostia . VIE was not able to visualise
the perigraft endoleaks .
Conclusion: VIE is a promising additional technique for the visualization of the
internal aorta, its branches and stent graft pre- and post-placement. Reliable
recognition of these VIE findings may aid radiologists in planning of aortic stent
graft placement and follow-up of patients.

C-1007
Evaluation of contrast enhancement of the lower deep venous system for
the purpose of optimizing intravenous contrast enhanced CT venography
T. Kim',T. Murakam i' , M. Hori", S. Kawata', H. Nakamura ' ; ' Izumisano/JP,
2Sui/alJP

Purpose: We evaluated contrast enhancement of the lower deep venous system
for optimizing scan timing of contrast enhanced CT venography.
Materials and Methods: Thirty-nine patients who were referred for abdominal
contrast enhanced CT and gave informed consent were included in this study.
The patients received infusion of 2 mllkg body weight of non-ionic 300 mgl/ml
contrast material at a rate of 3 ml/s by means of power injector. Contrast en
hanced CT scan of the abdomen was performed in our routine fashion. Addition
ally, CT scans at five anatomical levels including the suprarenal inferior vena
cava (IVC), infrarenal IVC, iliac veins, femoral veins , and popliteal veins were
performed. The added CT scans were repeated three times: The first between 90
and 110 sec, the second between 150 and 170 sec, and the third between 210
and 230 sec after the infusion of contrast material injection . The obtained CT
images were evaluated for enhancement and homogeneity of the veins.
Results: The suprarenallVC, infrarenallVC, and iliac veins were completely and
homogeneously enhanced between 150 and 170 sec and between 210 and
230 sec in all cases, while the femoral and popliteal veins were completely en
hanced without filling defect only between 210 and 230 sec in all cases.
Conclusion: For the precise evaluation of deep venous thrombosis, the segment
lncludinq the IVC and iliac veins should be scanned later than 150 sec after the
infusion of contrast material, and the segment including femoral and popliteal
veins should be scanned later than 210 sec.

C-100B
Volume·rendered contrastless multidetector spiral CT phlebogmphy of the
saphenous venous system
R. Ferrari , A. Laghi, V. Panebianco, R. Iannaccone, A. Caggiati, D. Marin ,
C. Miglio, R. Passariello; Rome/IT

Purpose: The aim of our study was to optimize a scanning protocol without i.v,
injection of contrast medium , for the evaluation of the saphenous venous system
using a mull islice spiral CT equipment and volume-rendering as reconstruction
algorithm .
Materials and Methods: Sixteen patients underwent spiral CT examination of
lower extremit ies. Images were acquired using the following parameters: Colli
mation, 1 mm;effective slice width, 1.25 mm; reconstruction interval, 1 mm; table
feed, 4 mm; 120 kVp; mAs 120. No contrast medium was administered. Image
analysis was performed using a software with volume-rendering 3D reconstruc
tion algorithm (Vitrea 2.6, Vital Images) . Image quality as well as anatomic repre
sentation of the vessels were evaluated .
Results: Volume rendered multi-detector spiral CT provided excellent visualiza
tion of the anatomy of major saphenous trunks demonstrating the 3D arrange 
ment of the superficial veins and visualizing small sized veins . In case of varicose
vessels, multislice CT provided optimal image quality in depicting varicose saphe
nous vessels as well as tributaries, even of small caliber .
Conclusion: Volume rendered multidetector CT is a valid diagnostic technique in
evaluating superficial venous system of lower extremities. Volume-rendered 3D
reconstructions may be useful in the evaluation of atypical varicose veins. Fur
ther studies are needed to define the role of multisllce CT in deep venous dis
ease.

C-1009
16-slice multidetector CT angiography in the management of chronic
mesenteric ischaemia: Early clinical experience
F. Cademartiri, R.H.J.M. Raaijmakers, J.-W. Kuiper, L.C. van Dijk,
P.M.T. Patlynama, G.P. Krestin; Rotterdam/NL

Purpose: To optimise a protocol for the study of visceral abdominal vessels in
patients with suspected chronic mesenteric ischaemia.
Methods and Materials: Twenty-three patients with suspected atherosclerotic
diseases of the abdominal arteries underwent 16-sllce mullidetector spiral CT
(Sensation 16 - Siemens Medical SOlutions) . To synchron ise the angiograph ic
scan a bolus tracking was applied. Scan parameters; number of detectors/colli
mation 16/0.75 mm, feedlrot 12.0-18.0 mm, gantry rotation time 500 ms, scan
time for 30 em range 12.5-8.8s, kVp 120, mAs 140. Conventional DSA was used
as the gold standard for the evaluation of patency.
Results: Stenosis and occlusions of the coeliac trunk (CoT) and superior me
senteric artery (SMA), were clearly displayed as well as subtle stenosis located
in their branches. The steno-occlusive disease of CoT and SMA was associated
with variable clinical symptoms of chronic mesenteric ischaemia. A collateral cir
culation was also displayed. MDCT is non-Invasive, less expensive, projection
independent, fast, and provides diagnostic information on the entire range studied.
The main limitat ions of non-invasive angiography with MDCT are; the lack of dy
namic visualisation, and the reduced diagnostic accuracy when heavy calcif ica
tions are present.
Conclusion: 16-s/ice MDCTA shows a good potential as a non-invasive accurate
and reliable tool for the evaluation of patients with suspected disease of the ab
dominal arteries.The 16-slice scanner allows the visualisation of thinner vessels,
to study the characteristics of plaques , and to reduce the amount of contrast
material.

C-1010
The Impact of multidetector-row spiral CT angiography (MOCTA) on
treatment selection in patients with peripheral arterial disease
A.~, C. Catalano, F.Fraioli , M. Danti, M. Francone, P. Nardis ,
R. Passariello; Rome/IT

Purpose:To compare multidetector-row spiral computed tomography angiogra
phy (MDCTA) with catheter-based digital subtraction angiography (DSA) as a
preoperative tool in surgical decision making .
Materials and Methods: 50 patients with peripheral obstructive arterial disease
were evaluated with MSCTA and DSA. Computed tomography angiography was
performed using a multidetector-row spiral scanner with 0.5s gantry rotation time
with the following parameters; slice collimation 4 x 2.5 mm, slice thickness 3 mm,
slice interval 1.5 mm, feed/rotation 15 mm. A 28 second standard delay time was
used in all patients. In all patients a volume of 140 mL of iodinated contrast agent
was administered at 4 mUs. Three blinded readers independently evaluated DSA
and MDCTA, with 15 days interval, choosing 1 of 8 possible treatment options.
Intra- and inter-observer agreement was obtained with Cohen k statistical analy
sis;
Results: Interobserver agreement among the three readers for treatment recom
mendation with MDCTA and DSA was almost perfect (k value» 0.929) . Intraob
server agreement for treatment selection based on DSA and MDCT angiography
was almost perfect for all three readers (observer 1, k value = 0.929 ; observer 2,
k value =0.953; observer 3, k value =0.859) .
Conclusion: MDCT angiography is a reliable technique to plan non invasively
treatment in patients with obstructive arterial disease.

C-1011
Comparison study between direct MR fistulography and DSA fistulogmphy
of haemodialysis access fistulas
J.Tsitouridis, G. Tezapsidis , V. Souftas , A. Karra, G. Trigonis, F. Goutsaridou,
M. Emmanouilidou; ThessalonikilGR

Objectives: DSA fistulography is the accepted gold standard for the assess
ments of dysfuctioning arteriovenous fistulas in haemodialysis patients. Our ob
jective is to evaluate MR fistulography with direct injection of paramagnetic contrast
agent.
Material and Methods: Seventeen patients with clinically suspected dysfuction
ing AVF were evaluated with direct MR fistulography and DSA fistulography. For
the direct MR fistulography, we used a FISP pulse sequence in coronal plane
withTR 5.7 ms, TE 2.2 ms and Flip Angle 30°.Twenty four MIP's were generated
from the source images as well as 20 reformations. All patients underwent a
DSA fistulography with a Siemens Multistar, within 24 hours of MR fistulography.
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Results: One patient did not complete the MR examination. For the remaining 16
patients; in 3 there was no pathology detected, 4 patients had total occlusion and
9 had stenosis of varying degrees. All patients completed the DSA fistulography.
No adverse effects due to contrast media were reported. All images of direct MR
fistulography correlated well with DSA fistulography.
Conclusion: Direct MR fistulography has a lot of advantages compared with DSA
fistulography. It does not require immediate haemodialysis and is a safe and sen
sitive technique for the evaluation of arteriovenous fistulas in haemodialysis pa
tients.

C-1012
The utility of subtraction CT angiography with "controlled orbit helical
scanning" - an application to arteriosclerosis obliterans
R. Tanaka, S. Imakita, N. Hirai, M. Higashi, H. Naito; Osaka/JP

Purpose: To evaluate the efficacy of subtraction CT angiography (S-CTA) with
"controlled orbit helical scanning" for the diagnosis of arteriosclerosis obliterans
(ASO).
Material and Methods: Twenty-five patients with ASO, who had severe calcified
arterial wall or metallic stent, were examined by multi detector-row CTwith "con
trolled orbit helical scanning", which was a technique to synchronize the orbit of
helical scan before and aiter the contrast injection. Pre- and post-contrast imag
es were obtained in a series of scanning with/without single breath-holding. Con
trast medium (1.0 -1.2 mUkg) was injected via antecubital vein at 1.5 - 2.0 mUsec
and immediately followed by 30 mL saline flush. Subtraction images were calcu
lated in each axial image and were reconstructed into S-CTA with maximum in
tensity projection and volume rendering. Non-subtraction CT angiogram (NS-CTA)
was also reconstructed in same manner. We compared S-CTA with NS-CTA for
their characterization of arteries of the lower limbs.
Results: S-CTA was superior to NS-CTA for the characterization of lesions in
femoral arteries. In iliac arteries, despite the single breath holding or not, some
misregistration artifact occurred due to the patient movement. In patients with
Easy Wallstent, the stent was not completely eliminated. However, we could par
tially evaluate the lumen inside Easy Wallstent with S-CTA. Most of the calcifica
tion and Palmaz stent in iliac arteries were eliminated completely and S-CTA
could disclose the lesions.
Conclusion: Subtraction CT angiography with "controlled orbit helical scanning"
is an effective method to evaluate the arterial stenosis in patients with severe
calcification or metallic stents.

C-1013
Optimised high-resolution moving-table contrast-enhanced magnetic
resonance angiography of the lower extremities:Technique, strengths and
pitfalls
R.F.J. Browne, C.J. Johnston, S. Ford, E. Laffan, J. Roberts, N. McEniff,
J.F.M. Meaney; Dublin/IE

Purpose: Comprehensive evaluation of the peripheral arteries with moving-table
contrast-enhanced MR angiography is now widely available. Traditionally, image
quality for the smaller arteries of the leg and foot was hampered by inflexible
imaging parameters that precluded use of higher resolution at this location. Re
cently, a flexible "optimised" approach that allows prescription of 3D volumes
with different resolution at all imaging locations has become available which al
lows the operator to tailor the scan parameters to the requirement for higher
resolution as dictated by the clinical requirements, especially in the foot.
Material and Methods: Scan parameters were optimised to give voxel sizes of
approximately 5 rnrn", 3 mm 3 and 2 rnm" for the aorto-i1iac, femoro-popliteal and
calf/foot arteries. The smallest scan volume possible is used for the pelvis and
thigh arteries. For the legs and feet, a sufficiently large volume is used to encom
pass not only the arteries of the calf, but also the arteries of the foot. Centric
phase-encoding was used. We used 28cc of contrast agent injected via an auto
mated injector using a biphasic protocol (0.6-1.0cc/sec).
Results: The optimal technique will be illustrated in detail. Clinical examples
emphasizing both the strengths and limitations of the technique will be presented
with arteriographic correlation.
Conclusion: Moving-table CE-MRA is a highly effective modality for evaluating
the peripheral vasculature. However, careful attention to detail is essential to en
sure optimal image quality. The "optimised" technique addresses the require
ment to evaluate the pedal arteries at higher resolution than required for the
more proximal arteries.

C-1014
Value of segmentedTrueFISP cine MR angiography in evaluation of thoracic
aorta abnormalities
O. Cappeliez, S. Baldassarre, J. Gosset, J. Van Espen, L. Divano; Mons/BE

Purpose: To report our experience of segmented TrueFISP pulse sequence in
evaluation of disease of the thoracic aorta.
Subjects and Methods: Between April 2001 and August 2002, 30 patients with
thoracic aorta abnormality revealed by echocardiography and/or CT underwent
MRI examination that included at least segmented TrueFISP nonenhanced cine
MR angiography and contrast-enhanced 3D MR angiography. 22 aneurysms,S
postoperative conditions, 2 dissections and 1 aortic ulceration were retrospec
tively reviewed.
Results: TrueFISP images depicted the diagnostic morphological abnormalities
shown by contrast-enhanced 3D MRA in all but one patient, where artifacts en
croached on the region of interest and compromised the diagnostic information.
Nonenhanced cine MR angiography provided supplementary functional informa
tion by showing evidence of:

aortic valvular regurgitation in 13 patients with aneurysm and in 1 postoper
ativecase,
functional stenosis responsible of mechanical hemolysis in 1 postoperative
case,
flow jet at the false lumen entry site in both cases of aortic dissection,
limited thrombus filling of the aortic ulceration.

Conclusion: In this retrospective review of 30 patients, nonenhanced cine MR
angiography was diagnostic for thoracic aorta abnormalities shown on contrast
enhanced 3D MRA in all but one patient. Segmented TrueFISP pulse sequence
adds useful functional information to morphological abnormalities.

C-1015
Multislice CT angiography (MSCTA) of mesenteric vessels: Preliminary
experience with a 16-slice scanner
R. Iannaccone', J.A. Brink", A. Laghi', R. Passariello'; 1Rome/IT, 2New Haven,
CT/US

Purpose: The purpose of our study was to assess the ability of MSCTA in the
depiction of the anatomy of mesenteric vessels using a 16-slice scanner.
Materials and Methods: The anatomy of mesenteric vessels was studied in 4
patients (3 men; 1 woman) undergoing CT of the abdomen and pelvis. All exam
inations were performed with a 16-slice CT scanner (Lightspeed 16, GE, USA).
Contrast material was intravenously administered at a rate of 5 ml/sec. Two scans
of the abdomen and pelvis were obtained aiter the starting of contrast medium
infusion (arterial and portalvenous phase). Commercially available software was
used for image analysis (Vitrea; Vital Images, USA).
Results: All major arterial (celiac trunk, superior mesenteric artery, and inferior
mesenteric artery) and venous (portal vein, superior mesenteric vein, inferior
mesenteric vein, and splenic vein) vessels could be evaluated with excellent de
tail. Side branches, including small collaterals could also be easily visualized.
Conclusion: The use of a 16-slice scanner allowed depiction of the anatomy of
mesenteric vessels with exquisite detail.

C-1016
Contrast enhanced MR angiography (CE-MRA) as the initial screening
technique in the diagnosis and management of vascular complications of
renal transplantation
R. Jain, N. Mohsin, S. Kallankara, H.O. Leven; Muscat/OM

Purpose: To evaluate the role of dynamic 3D CE-MRA as a non-invasive screen
ing technique in patients with a clinical suspicion of vascular complications of
renal transplantation
Materials and Methods: Of 240 patients followed-Up in the renal transplant clin
ic,17 patients were enrolled in this prospective study with uncontrolled hyperten
sion (13 with deteriorating renal function, 2 with recurrent pulmonary edema, 1
with recent onset hypertension, 1 with a clinical diagnosis of transplant renal
artery stenosis was entertained). CE-MRA was performed in these patients. Fur
ther investigation and management was based on CE-MRA findings.
Results: Dynamic CE-MRA studies were successful in all patients. Of 17 pa
tients, CE-MRA studies showed vascular abnormalities in 11 patients (anasta
rnotic stenosis 7/17, stenosis of the proximal common iliac artery 1/17, segmental
perfusion defects 3/17). No vascular abnormalities were detected in 6 patients.
Three patients with anastamotic stenosis and 1 patient with proximal common
iliac artery stenosis had angioplasties with successful control of hypertension.
Angioplasty was not possible in 4 patients with anastamotic stenosis - at follow-
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up all had persistent hypertension and worsening renal function. Three patients
with segmental perfusion defects had DMSA scans, which confirmed the pres
ence of perfusion defects. Six patients without any abnormality on CE-MRA stud
ies were managed conservatively.
Conclusions: CE-MRA is a safe, non-invasive , non-nephrotoxic screening tech
nique with a high degree of accuracy in the diagnosis of vascular complications
of renal transplantation. Further investigation and management of these patients
can be confidently tailored to the results of the CE-MRA study.

C-1017
Advantages of multi-slice computed tomography (MSCn as a new method
of evaluation of arterio-venosus fistula (AVF) for hemodialysis (HD)
M. Zagrodzka , P. Wierzbicki , B. Jaron , M. Prokopiuk , M. Osiecki , M. Zabicka,
P.Twarkowski, M. Maruszynski, Z. Wankowicz ; Warsaw/PL

Aim: The aim of the study was to evaluate usefulness of MSCT in the diagnosis
of normal and complicated AVF for HD.
Materials and Methods: We performed 37 MSCT in 29 patients with AVF (27na
tive and 2 Gore-Tex fistulae) ; 20M/9F, aged 58.6 (+/-14 .6) years, on HD for 34.4
(+/-22.3) months. Axial CT images were obtained helically covering whole sur
face of AVF after intra-venous administration (3 ml/sec) to the peripheral vein of
100 ml of non-ionic contrast. Time delay was measured byTrigger function . Dura
tion of examinat ion was 20s. Maximum Intensity Projections (MIP), Shaded Sur
face Display (SSD) and Virtual Endoscopy (VE) techniques were used for
reconstruction.
Results: Normal patency of AVF, confirmed by DSA, was found in 4pts. In the
remaining 25 pts, 56 abnormalities were lound. These were : Stenosis of AVF
anastomosis or vein (> 70% of vessel lumen) in 18 MSCT; dilatation (> 50% of
AVF lumen) in 16 MSCT; total occlusion in 2 MSCT; chronic thrombosis with col
lateral circulation in 15 MSCT; pseudoaneurysm in 2 MSCT;calcifications of vessel
wall in 3 MSCT. In 21 MSCT, more than one reason of AVF abnormalities was
found. MSCT appeared to be quick and non-invasive method of AVF evaluation
giving more accurate information then DSA not only on the wall and lumen of
AVF, but also on surrounding tissues. This advantage allowed prompt surgical
intervention in 3 cases of complications not recognised by DSA. Also radiation
dose was low. No side effects occurred .
Conclusion: Our study demonstrates MSCT as a quick, accurate and safe meth
od for evaluation of AVF in everyday pract ice.

C-1018
3D-contrast enhanced turbo MRA for pulmonary emboli
C. Drossos , Y.K.~, O. Anagnostopoulou, P. Spathi , E. Georgiadis,
A. Nikolaou; Athens/GR

Purpose: To assess the value of 3D-CE-turbo-MRA for detection of lobar or seg
mental pulmonary embolism in a single breath hold.
Patients and Methods: Seventeen patients with scintigraph ically proven pulmo
nary embolism were examined by a 1.5T MRI system , with a phased-array body
coil. We analyzed our method of scan parameters and the administration of con
trast agent. Source images, MIP and MPR postprocessing methods were com
pared to ventilation-perfusion scans (V-P) (all patients) and pulmonary angiography
(PA) (10 patients).
Results: MRA demonstrated 11 thrombi in the right pulmonary artery, 7 in the
left pulmonary artery and t6 in segmental arteries. Compared to PA (10 pts),
MRA was equal for lobar and segmental arter ies. Source images and MPR post
processing were superior to MIP in demonstrating the exact site of segmental
arteries, but were equal for lobar arteries.
Conclusion: 3D-CE-Turbo-MRA is a promising sequence for detection and eval
uation of pulmonary embolism, without the need of ionizing radiation or iodinated
contrast material , only with a single breath-hold.

C-1019
Evaluation of intimal tears of thoracic aortic dissection with multislice
helical computed tomography (MSCn: Comparison with conventional
angiography and transesophageal echocardiography (TEE)
S. Zhao ; Stanford. GAlUS

Purpose: To assess the accuracy of MSCT in delineating the intimal tears of
thoracic aortic dissection, and to determine the value of mulliplanar reconstruc
tions (MPR).
Materials and Methods: 19 symptomatic patients with clinically suspected aor
tic dissection were examined with MSCT (LightSpeed Plus,GE). The CT scan
was taken with 2.5 mm collimation, 1.25 mm intervals, 1 second scan time after

commencing the injection of 100 ml contrast material at a speed of 4.5 mils .
Multiplanar reconstruction was performed at workstation. Images were reviewed
by two radiologist (Cai ZL, Nie YK). The intimal tears showed with MPR and axial
images were compared. Imaging finding were compared with angiography and
TEE.
Results: For 6 type A aortic dissections, 3,5,6,6 intimal tears were showed with
axial image , MPR, angiography, and TEE, respect ively. For 13 type B aortic dis
sections , 7,12,12,10 intimal tears were demonstrated with axial image, MPR,
angiography, and TEE , respectively.The sensitivity of axial image , MPR, angiog
raphy, and TEE for delineating the intimal tears was 52.63 %, 89.47 %,94.74%,
and 84.21%.
Conclusion: MPR of MSCT is super ior to axial image , as valuable as angiogra
phy and TEE for showing intimal tears of thoracic aortic dissection.

C-1020
Ultrafast dynamic contrast enhanced 3D-turbo-MRA of thoracic vascular
disease
V.K. Katsaros, P. Spathi, C. Mourtopoulos, M. Mitropoulou, A. Nikolaou ,
C. Drossos ; Athens/GR

Purpose: To evaluate ultrafast dynamic CE 3D-turbo-MRA in the diagnosis of
thoracic vascular disease.
Patients and Methods: Eighty-eight examinations in 84 patients were performed
with 1.5 T unit (Magnetom, Vision). Non contrast n-w and HASTE sequences
were obtained followed by a breath-hold (TA 24 sec) GE CE sequence (3D turbo
FLASH) in oblique sagittal plane. MIP reconstruction was also performed . CE
MRA was compared to other angiographic methods and interventional findings .
Results: Twenty-seven of our patients showed normal thoracic vasculature and
2 of them anatomical variants. Pathologies included: Marfan's syndrome (1),Taka
yasu arteritis (1), aortic coarctation (2), thoracic outlet syndrome with stenosis of
both subclavian arteries and of the left subclavian vein (1), rupture of the aorta
(1) and rupture of the graft and pseudoaneurysm (1), aneurysm of the coronary
sinus (2), aortic dissection (15), aneurysm of the thoracic aorta (40) , aneurysm
of thoracic and abdominal aorta (2), dilatation of the pulmonary arteries (4) and
dilatation of azygos vein and SVC (1).In 3 cases CE MRA was false positive for
aortic dissect ion due to metallic card iac valve, and in 1 case false negative for
aortic aneurysm due to thrombos is. Incidentally, 4 patients showed lung cancer,
1 thrombosis of the interna l [uqular vein, 2 SVC syndrome , 1 lung echinococcus,
1 pericardial effusion, 6 pleural effusio ns and 8 lymph node enlargements.
Conclusion: The value of CE 3D-turbo-MRA is very high in the diagnostic work
up of the thoracic vasculature, in a time period of only 24 sec.

C-1021
Diagnostic value of CT angiography (CTA) in comparison to digital
subtraction angiography (DSA) in evaluation of peripheral vascular
occlusive disease (PVOD)
B. JMQn, M. Zagrodzka, M. Osiecki , M. Feliga, P. Twarkowski, M. Maruszynski;
Warsaw/PL

Aim: The aim of this study was to evaluate the usefulness of CTA vs DSA for
diagnosis and further treatment in patients with PVOD.
Material and Methods: eTA was performed after injection of 150 ml of non-ionic
contrast via an antecubital vein (3 ml/sec). Time of acquisition in CT was up to
80s. We examined 56 patients (10F/46M) with PVOD using CTA of the distal
aorta (renal arteries to lower catves) . All patients had intraarterial DSA no later
than 72h after CTA. The accuracy of CTA for correct grading of stenoses was
determined by axial images, maximum inlensity projection (MIP) , virtual endos
copy (VE) and volume rendering (VR).
Results: We used 5 diagnostic categories to grade pathologies.There were; 67
occlusions, 7 stenoses> 75%, 25 stenoses> 50%, 113 stenoses < 50%, 4 an
eurysms . 50 patients had more than one pathology. Examined arteries were di
vided on segments as follows ; aortic (AO), common iliac (CIA), external iliac
(EIA) , superficial femoral (SFA). MIP was a very good tool to evaluate intramural
atherosclerotic plaques of the aorta and calcifications of the vascular wall . CTA
provided a quick and exact method for prelnterventional diagnosis and planning
salvage procedures, especially in emergency cases . Calcifications limit the cor
rect calculation of the vascular lumen especially in high-grade stenoses cases .
VE appears to be a helpful technique in atherosclerotic segments.
Conclusions: CT angiography is a reliable, fast and non- invasive method for the
evaluation of PVOD providing information about the imaged vessels and adja
cent structures. It enables optimal planning for arterial procedures minimizing the
need for arterial puncture .
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C-1022
Preoperative evaluation of abdominal aortic aneurysm (AAA) exclusively by
CT angiography. Accuracy of a single detector CT system compared to
conventional angiography in a clinical setting
L.A. Concepcion' , R. Aliaga 2 , L. Martf-Bonmatf2; 'Alicante/ES, 2VaienciaiES

Purpose: To compare the findings of single detector computed tomograpy angi
ography (SDCTA)studies and conventional digital substraction angiography (DSA)
in a clinical setting and whether SDCTA could be use as the sole preoperative
imaging test.
Material and Method: 37 patients with AAA who underwent SDCTA and DSA
within one week of each other where included in the study. Imaging studies where
all acquired with similar equipment according to predefined protocols. Allention
was paid to AAA extension with different measures acquired in order to evaluate
endovascular treatment, as well as suspected high-grade stenosis or occlusions
of main visceral branches or vascular segments, and any other relevant informa
tion for treatment planning. Image analysis was done by different radiologists
unaware of other test results. Measurement variability between tests was as
sessed by the Rank's Wilcoxon test. Correlation of AAA extension was assessed
by means of Kappa index. Sensitivity and specificity for vessel patency were
calculated for SDCTA using DSA as the gold standard .
Results: Statistically significant differences were found in measures acquired at
AAA's proximal neck (length and transversal diameter; p < 0.05) and common
iliac artery (luminal diameter; p=0.038). High correlation with DSA was found for
proximal (0.916) and distal (0.865) extent. For detecting high-grade stenoses ,
SDCTA had a ensitivity of 91% and specificity of 98%. Addit ional surgically rele
vant information, not visualized at DSA, was detected in 4 patients .
Conclusion: Surgical preoperative relevant information can be obtained by means
of SDCTA; however, differences in diameter measurements might influence en
dovascular repair planning.

C-1023
Non-contrast intracranial MR venography with 3D-phase contrast imaging:
Optimization of presaturation pulse and velocity encoding
S. Mimura, N. Iwata, T. Yamane,Y. Hirata , F.Tanino, S. Sugihara ,T. Kinoshita ,
T. Ogawa; Yonago/JP

Background: Intracranial MR venography is useful for the diagnosis of dural si
nus thrombos is and the preoperative assessment of sinus patency by encasing
tumors . Recently, contrast-enhanced MR venography has been applied for sus
pected dural sinus occlusion in a shorter time. However, it has some disadvan
tage as hypervascularized enhancing thrombus in chronic sinus thrombosis may
mimic flow. So far, we have evaluated the optimal imaging technique and slice
orientation, and have shown that sagilia I three-dimensional (3D)-phase contrast
(PC) imaging is the most suitable for the non-contrast intracranial MR venogra
phy.
Purpose: To assess the optimal presaturation pulse (SAT) and velocity encoding
(VENC) for the non-contrast intracranial 3D-PC MR venography.
Material and Methods: Firstly, we performed phantom experiments to assess
the best SAT thickness using arterial presaturation. Second , MR imaging was
performed in 7 healthy volunteers to measure the dural sinus flow velocity using
a 1.5 T MR.Third , 3D-PC MR venography was performed with VENC sellings of
10,15,20 and 30 crn/s for healthy volunteers. All data were displayed as maxi
mum intensity projection images and three neuroradiologists assessed the visi
bility of the dural sinuses and the cort ical vein.
Results: The mean flow velocity of the dural sinuses was 6.3 cm/s. The thick
ness of the best SAT was 100 mm. In the assessment of the visibility of the 3D
PC images, dural sinuses were adequately visualized at a VENC of15 cm/s.
Conclusion: Non-contrast intracranial 3D-PC MR venography was optimized with
a 100 mm thickness SAT and a VENC of 15 crn/s.

C-1024
The role of MR imaging (MRI), MR angiography (MRA), and Doppler
ultrasound (DUS) in the diagnosis of dissection of the cerebral arteries
(DCA) in patients with acute stroke (AS)
C. Tziakouri , E. Eracleous, A. Dietis, M. Patziaris, A. Nicola ides; NicosiaiCY

Purpose: The aim of the study was to determine the value of the different im
aging modalities for the early diagnosis and follow-up of DCA in patients with AS.
Materials and Methods: Seventeen cases age 17 to 50 years, with DCA were
investigated. Sixteen involved the carotid arteries and 1 the vertebral artery. In all
cases, the patients presented with acute neurological symptoms; 13 with hemi
paresis , 2 with symptoms of subarachnoid hemorrhage and 1 with Horner's syn-

drome . Previous minimal injury was associated in 3 cases. Thirteen patients un
derwent DSA, 9 MRI and MRA.The last 5 cases were investigated with an addi
tional DUS.
ReSUlts: MRI demonstrated intraluminal thrombus in all cases and extension of
thrombus was confirmed with DSA and/or MRA. There was agreement of the
results of DSA with the MRA. Ultrasound demonstrated the double lumen and/or
the echolucent lesion in every case. Doppler spectral analysis showed the char
acteristic high peripheral vascular resistance with reverse diastolic flow in all cases.
Ultrasound was also used for follow-up evaluation of the recanalization of the
vessel.
Conclusion: MRI and MRA are the methods of choice for the detection DCA.
However, DUS is not only a valuable method for diagnosising DCA, but also as a
follow-up method for the evaluation of recanal ization .

C-1025
The value and advantages of multislice CT-angiography (MSCTA) in
detection of acute thoracic aortic injury in patients with mUltiple trauma
R. Stern Padovan, G.~, M. Lusic, K. Potocki, M. Batinica ; Zagreb/HR

Purpose: Assessment of the role of multislice CT-angiography in early detection
of acute thoracic aortic injury in patient with multiple trauma as a non-invasive,
time-sav ing diagnostic tool which may provide sufficient information for immedi
ate surgical repair.
Materials and Methods: MSCTA was performed in 24 patients with suspected
acute aortic injury in the last 6 months, using an s-suce GE LightSpeed Ultra. The
following scan protocol was used, depending of age and weight: 1.5 mVkg of
contrast with 4 ml per second rate; with SmartPrep feature. Slice thickness 2.5 mm
with 50% overlap of reformatted images. Source images were transferred to GE
Advantage Workstation Ultra v4.0 for post-processing and evaluation of 3D re
constructions.
ReSUlts: The examination , with a scan time of 10-25 s, was capable of demon
strating aortic injury within minutes. CT findings indicative of acute aortic injuries
were; intimal flap, pseudoaneurysm, contour irregUlarity, lumen abnormality or
extravasation of intravenous contrast material. These signs did not require fur
ther diagnostic procedures.
Conclusion: Multislice CT-angiography, unlike aortography, is rapid, thus saving
critical time. It is non-invasive with imaging not limited to flow in the lumen. It has
excellent spatial resolution and is highly sensitive and specific. The main feature
of the reconstructed ' slices' is the evaluation of the entire volume .This method
provides anatomic details for surgical planning such as type, site and extent of
injury and branch vessel involvement; with imaging of surrounding structures.
Other diagnostic methods were usually not required.

C-1026
Contrast-enhanced magnetic resonance angiography of extra-cranial
vascular malformations: Indications, technique and spectrum of findings
E. Laffan, C.J. Johnston, J. McCann , S. Ford, J. Slattery, J. Roberts,
N. McEniff, J.F.M. Meaney; Dublin/IE

Purpose: Evaluation of the large and medium -sized arteries with contrast-en
hanced MR angiography is now routine. With improvement in technique, smaller
arteries of the order of 1-2 mm can also be depicted. As a result, vascular malfor
mations at virtually all locations within the body can now be effectively evaluated
with this technique.
Material and Methods: In order to adequately depict both the arterial and ve
nous components, multi-phase imaging is essential. 30cc of contrast agent was
injected at 1-3cc/second. Fast 3D imaging was carried out with the following pa
rameters ; TRITE/Flip 5 msec/2 msec/40deg. , in-plane resolution 1 x 2 mm,
through-plane resolution 3 mm or better, and FOV tailored to the region-of-inter
est. Within the thorax and abdomen, scan durat ion was tailored according to the
breath-hold capability of the patient. The arterial phase was easily "captured" by
appropriate timing of the 3D acquisition to coincide with arterial arrival of the
bolus. ' Venous-phase" images were carr ied out immediately after completion of
the arterial phase. Mask subtraction of a non-contrast mask improves image
quality.
Results: Examples of vascular malformations within the neck, lung, spleen, kid
ney, spine , pelvis and both upper and lower extremities will be illustrated, along
with the artefacts and unique problems encountered in the performance of these
studies .
Conclusion: CE-MRA is a robust, rapid and highly effective modality for evaluat
ing extra-cranial vascular malformations. The technique is of enormous value not
only for diagnosis of vascular malformations. but also provides a useful "road
map' for planning of therapeutic intervention.



C-1027
A probabilistic atlas ot the lower extremity arterial tree for peripheral CT
angiography
M. Straka. M. Sramek. A. La Cruz. A. Koehl. E. Groller , D. Fleischmann ;
Vienna/AT

Purpose: Segmenta tion and visualization of the peripheral arterial system from
CT angiography (CTA) datasets is challenging. Due to the partial volume effect
contrast medium-enhanced flow lumen , calcified and soft plaque as well as bone
share similar density propert ies.Together withmorphologic alterations of the vessel
tree (occlusions. stents, collateral vessels) this prohibits the use of traditional
data segmentation techn iques unless extensiv e operator intervent ion is tolerat
ed. It is our hypothesis that knowledge-based techniques. incorporating anatom
ical information about the skeleton and the normal vessel tree within a probabilistic
atlas can help to significantly reduce the burden of manual editing.
Material and Methods: A probabil istic volumetr ic atlas is being built from clinical
peripheral CTA datasets . Each data set is segmented in relevant tissues by man
ual and/or semiau tomatic technique s and regist ered to a common coord inate
system by means of a non-rig id three-dimensional registra tion technique. The
necessary registrat ion landmar ks are specified manually. The atlas itsel f is ob
tained from the segmented and registered data sets by means of distanc e trans
forms and averaging.
Results: Prelimin ary results of this ongoing research indicate that it is possib le
to build probab ilistic atlases of lower extremity anatomy by means of non-r igid
data registration and to use them to support segmentation and tissue classifi ca
tion.
Conclusion: From our initial results it is hoped that probab ilist ic atlases of lower
extremity vessels will provide sufficient apriori information for automated seg
mentation of unknown data sels in the future. Cont inuous , ongoing input of clin i
cal datasets is required to improve the model properties.

C-1028
Optimisation of contrast-enhanced MRA: Present and future trends
E. de Kerviler, A.-M. Zagdanski , P. Sourrier . S. Kacimi, F. Cohen-Scall ,
M. Suissa , J. Frija; ParislFR

The use of gadolinium in conjunct ion with 3D pulse sequences has revolut ion
ised magnet ic resonance ang iography (MRA). Gadolinium overcomes many of
the flow artifacts and saturation problems caused by other techn iques, allows for
3D imaging and breath-holding, and improves the overall quality and speed of
MRA.The aims of this exhibit are: 1) To explain the basic and fundamental issues
of contrast-e nhanced MRA; precontrast images, fat-suppress ion. breath-ho lding.
infus ion rate and volume. 2) To overview the technique needing circula tion time
calculation as well as elliptic centr ic sequences. 3) To present the newer develop
ments involving modified trajectories in k-space (TRICKS. CENTRA ...) or im
proving temporal resolution (parallel imaging). Selected images of each technique
will be shown aside from comprehensive drawings and char ts.

C-1029
Volume rendered 3D reconstruction of MRA images vs MRA MIP
reconstruction in the evaluation of aortic dissection
AV .G1Jlli1anQ, G. Cerone , F. D'Emidio, M. Di Pietro, E. Di Cesare,
C. Masciocchi; L'AquilallT

Purpose: To evaluate the potential advantages of the volume rendering (VR) 3D
algorithm vs maximum intensity projection (MIP) reconstruction in the MR evalu
ation of aortic dissection .
Materials and Methods: Thirt y-four patients affected by aort ic dissection under
went MRA evaluation employing a 1.5 T superconductive magnet (GE Signa
Horizon 8.3) with phased-array coil. The examination was performed using a 3D
SPGR sequence acquired during automatic injection of 0.2 mmol/kg of Gd-SOPTA,
Images were double-blindly reviewed by two radiologists after MIP and VR re
const ruction algor ithm . Evidence of intimal flap. aortic branch involvement and
extens ion of the aortic dissection were analyzed . Interobserver agreement was
obtained after source image evaluat ion.
Results : Both algor ithms required at least 3 min of post-processing.VR recon
struction provided better 3D effects compared with MIP reconstruction, with more
precise detect ion of the intimal flap (VR x/34 p= x; MIP x/34 p=x) and its aort ic
extens ion (VR x/34 p= x; MIP x/34 p=x). Aortic branch involvement was better
seen on VR reconstructions (VA x/34 p= x; MIP x/34 p=x).
Conclusion: VA reconstruction is an efficient technique for generation of 3D
images from MR data set. It provides a better comprehension of the intimal flap,

especially when there is an involvement of tortuous vessels . in comparison with
MIP reconstruction ,

C-1030
Hemodialysis access f istula: MR ang iography vs echo color Doppler
evaluation
L.~1 , A. Catalucci' , W. Di Nardo ' , V. Moretti " E. Di Cesare ' ,
C. MasciocchF; ' Teramoll T, 2L'Aquila/IT

Purpose: To verify the diagnost ic role of MRA in the evaluation of suspected
stenosis in hemodialisys access fistula in the forearm , as the diagnostic 1001 of
choice and an alternative to DSA in pre-surg ical assessment.
Material and Methods: 23 patients underwent MR examination of the autoge
nous hemod ialysis fistula of the forearm, using a 1,5 T Unit (Philips Intera). The
MR examination was performed using 3D PC technique before and after i.v,gado
linium administration, and 3D CE MR angiography. with a knee coil. All patient
underwent dialysis after MR examinat ion. Echo color Doppler examination was
previously performed in all cases . The degree of stenosis was evaluated semi
quantitatively (3 point scale from 1=mild to 3=severe) by two blinded experts .
Results: We observed a good correla tion between MRA and echo color Doppler
findings (R= 0.95). MRA showed in all cases the entire dialysis fistu la. allowing
an excellent morphological evaluat ion of the stenot ic tract ; in one case MRA
showed an overestimation of the stenosis. CE-MRA was more useful than PC
MRA to evaluate smaller collateral vessels,
Conclusion: CE·MRA provided a good evaluat ion of the hemodialysis fistula of
the forearm and it provides a good alternative to DSA. It also gives useful infor
mation before percutan eous angioplasty or surgical revascularization procedure ,
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C-1031 ~
Efficacy of stellate ganglion blockade for reducing arterial spasm in arterial
grafts before bypass surgery: Evaluation by Doppler ultrasound
N. Uslu Tutar, A. D6nmez, E. Karadeli, C. Araz , A. 8ezgin; AnkaraITR

Purpose: In bypass surgery, internal mammary artery (IMA) and radial artery
(RA) grafts are preferred grafts for their better long-term patency rates. However,
arterial spasm , which can contribute to reduced graft patency, still remains a
major concern. In this study we tried to demonstrate the effects of stellate gangli
on blockade (8GB) on RA and IMA diameters by using Doppler ultrasound (U8)
imaging.
Material and Methods: 37 candidates for coronary artery bypass surgery were
included in the study. In 19 patients (Group A) , 8GB was performed after general
anesthesia induction.The other 18 patients (Group B) underwent coronary artery
bypass surgery witho ut 8GB. In Group A, Doppler U8 imaging was performed
before general anesthesia induction and after anesthesia/8GB. In Group B, im
aging was done before and after general anesthesia induction.Vessel diameters
in the proximal RA, distal RA, and the IMA were recorded, and findings at the two
time points were compared in each group. The Wilcoxon test was used for statis
tical analys is.
Results: In Group B, there was no statistically significant diffe rences in arterial
diameters when data , both before and after anesthesia induction , were compared.
This indicated that general anesthesia had a negligible effect on vessel diameter
in both groups. Imag ing of Group A, revealed larger diameters of the distal RA
and IMA after anesthesia/8GB and this was statistically sign ificant (distal RA:
2.34±0 .56 mm to 2.61±0.47 mm , and IMA: 2.07±0.44 mm to 2.48±0.54, respec
tively ; p < 0.05 for both).
Conclusion: Dopp ler U8 revealed that 8GB has rapid positive effects on vessel
diameter in arterial grafts.

C-1032
Evaluation of changes of tumor microvessels after anticancer drug
administration using synchrotron radiation
8 . lmal',T. Yamashita' , K. Umetani' , N. Maehara' , Y. Kajihara ' ; 'KurashikilJP,
2Sayo-gunlJP

Purpose: To evaluate changes of tumor microvessels after intraarterial and intra
venous administration of anticancer drugs using synchrotron radialion in vivo.
Materials and Methods: VX2 carcinomas were transplanted into the auricles of
40 rabbits and three days later the rabbits were divided into two groups; a group
given ant icancer drugs by intraarterial inject ion and a group given anticancer
drugs by dr ip infus ion . Both groups were adm inistrated cisplatin, carboplatin,
docetaxel hydrate and adriamycin. Five untreated rabbits served as control group.
Microangiograms of VX2 carcinomas were obtain ed with a synchrotron radiation
system in vivo.
Results: In the control group , the number of tumor microvessels remained sta
tionary. In the IA group, the number of tumor microvessels had decreased after
5 min . and even 30 min . later the microvessels were in a state of reduction. In the
DIV group, the number of tumor microvessels had decreased after 15 min. and
even 30 min. later the microvessels were in a state of reduction. Changes in mi
crovessels of approximately 50 to 200IJm in diameter in central zone of tumor
were observed in both groups. Changes in normal microvessels were not seen .
Conclusion: The effect of anticancer drugs upon the tumor microvessels or tu
mor cells (expect vasospasm associated with anticancer drugs and contrast media)
was considered sign ificant, because even 30 min. later the tumor microvessels
were in the state of reduction and no changes in normal vessels were seen .The
synchrotron radiation system may be a useful tool for changes in tumor micro
vessels after administration of anticancer drugs.

C-1033
Newly diagnosed hypertension and retrobulbar artery circulation
G.K. Kouyidis' , A. EI 8eheta' , A. Benos '; 'Agios Kirykos /GR , 2ThessalonikilGR

Purpose: To investigate the association between newly diagnosed hypertension
and blood flow in ophthalmic and central retinal artery.
Materials and Methods: Twenty healthy SUbjects and 20 patients with newly
diagnosed hypertension underwent color Doppler examination.
In all subjects, the common carotid (CCA), the external carotid (ECA), the inter
nal carot id (ICA) and vertebral arteries were stud ied as well the ophthalmic arter-

ies (OA) and the central retinal arteries (CRA) in both (40) eyes . Intima-media
thickness (IMn was measured in CCA . Peak systolic velocity (PsV) , end diasto
lic velocity (EdV) and resistance index (RI) were measured in the neck arteries
and the OA, and PsV was measured in CRA. Mean values (8D) were calculated
and statistical analysis was performed.
Results: In the healthy group, the mean values (8D) in the OA were: PsV 33.62
(8.24) cm/s, EdV 7.60 (1.97) cm/s, RI 0.77 (0.4) .The PsV in the CRA was 11.44
(2.44) cm/s , and the IMTwas 0.760 (0.13) mm.
In the group of patients statistically significant increases of PsV in CRA (p < 0.001)
and the RI of the OA (p < 0.05) were found. IMT was also increased.
Conclusion: Hypertension seems to influence retrobulbar circulation from its
early stage. The increase of the PsV of the CRA as well of the RI of the OA reflect
the increase of the peripheral resistances.These findings can be considered as
early indications of the changes which will occur in the eye following the chronic
establishment of hypertension.

C-1034
Hepatic microcirculatory changes induced by arterial injection of CO. in
rats
T. Ias!:lim' . H. Nishida' , M. Sataka' . T. Hayashi' , R. 8ekiguti' ; ' Tokyo/JP,
2KasiwalJP

Purpose: To evaluate the effects of the carbon diox ide (C0
2

) arterial injection on
the hemodynamics of hepatic microcirculation in rats with use of intravital micro
scopy.
Materials and Methods: Eleven healthy male 8D rats (Donryu) weighing be
tween 250 and 300 g were studied. Following anesthesia, laparotomy was per
formed, the gastroduodenal artry was exposed, and a catheter was introduced
into the artery and secured with a ligature. Fluorescent dye was injected and the
liver was examined at the sinusoidal level using intravital microscopy. Following
the injection of fluorescent dye , CO, (0.67 ml/kg , 1.0 mllkg, and 1.67 ml/kg , re
spectively) was injected from the gastroduodenal artery, and the effects were
monitored to assess the blood flow dynamics in the sinusoids and veins .
Results: The flow of blood cells was clearly observed under the intravital micro
scopy with fluorescent dye injected from the gastroduodenal artery. The streams
of the hepatic microcirculation thoroughly stopped immediately after the injection
of 1.0 and 1.6 ml/kg of CO2 and all areas in the liver lobes did not recover dur ing
investigational period « one hour) .The capillary sinusoids decreased its diame
ter, getting narrow and showed spasm-like appearance after the injection of CO

2
,

Conclusion: Bolus arterial injection of CO
2

(> 1.0 mllkg) adversely affects he
patic microcirculation, most like ly related to spasm of the capillary sinusoids.

C-1035 ~
3 T vs. 1.5 T MR angiography: In vitro comparison of intravascular stent
artifacts
A. Wall , D. Mainlz, 8 . Kramer , H. Kugel , L. Matuszewski, W. Heindel;
Munster/DE

Purpose: To estimate the signal characteristics of different stents in contrast
enhanced MR angiography at 3 Tesla compared to conventional MR angiography
at 1.5 Tesla .
Material and Methods: 18 different stent types, commonly used for iliac deploy
ment, were implanted into vascular phantoms consisting ot tubes filled with gado
pentetate dimeglumine (25 mmol/I) placed in a mould made of agarose gel and
positioned parallel to the magnet's z-axis, For imag ing, a 3D MRA gradient echo
sequence was performed using head coils, both in the 3 T and 1.5 T MR sys
tems . 8ize and pattern of susceptibility artifacts, relative signal intensity reduc
tion within the stents, and overall quality of vessel images were evaluated
semiquantitatively. The obtained score s were compared using Wilcoxon rank
testing.
Results: At 3 T as well as 1.5 T the size of the art ifacts depended mainly on the
material of the stent. 8teel stents showed the most severe artifacts with complete
signal loss within the stent. No significant artifacts were observed in polyethylene
stents. Tantalum stents were characterized by only minor artifacts. Nitinol stents
demonstrated artifacts at both ends and a signal reduction intraluminally. As a
result of the semiquantitative evaluation, no significant difference was observed
in magnitude and characteristics of artifacts between 3 T and 1.5 T systems.
Conclusion: Contrary to the expectation to find more severe stent artifacts by
imaging with the 3 T system, there were no relevant differences in comparison to
the 1.5 T system.



C-1036
Photosignal analysis using hematoporphyrin as a mlcroenvironmental
probe for experimental atheromatous plaques
M. Machida, K. Kameyama, M. Onda, H. Hayashi, H. Tajima , T. Kumazaki;
TokyolJP

Purpose: In this study, we examin ed mechanism of dynamic phase and light
response of proteolipid complex with feeble light exposure after HP addition us
ing experimental model of atheromatous plaques for photodynamic therapy of
arteriosclerosis.
Materials and Methods: Specimens and atherosclerotic protein:lipid cornposl
tion model were measured fluorescence spectroscopic, Raman spectroscopic,
Fast FourierTransform (FFT) analysis using a semiconductor laser equipped with
a photonic multi-channel analyzer. Furthermore, specimens were measured Ra·
man spectroscopic analysis after irradiated feeble light of 650nm considered to
be absorption spectrum of Photoproduct of HP. In addition, both specimens and
atherosclerotic protein :lipid composition model were observed by microscope with
dark field illumination.
Results: In atherosclerotic plaque, after feeble light exposure of 650nm, an ap
pearance of new Raman spectrum was observed. In atherosclerotic protein:lipid
composition model. after feeble light exposure of 650nm, decreased fluorescence
intensity and an appearance of new Raman spectrum was observed. In athero
sclerotic protein:lipid composition model with HP, after irradiated feeble light of
650nm considered to be absorption spectrum of photoproduct of HP. dissociation
of complex was observed by dark field observation and new Raman spectrum
was observed.
Conclusion: HP and the prote in :lipid composition formation may have potency
of arteriosclerosis regression by responsiveness of photosignal transduction .

C-1037
The radiological findings of segmental arterial mediolysis (SAM)
N. Kanai" K. Kuroki ", K. Takizawa ', T. Yamaguchi', Y. Nakaj ima ' ; 'KawasakilJP,
zYokohamalJP

Purpose: Segmental areterial mediolysis (SAM) is a rare vascular disease with
few case reports . The cl inical features of SAM have not been fully documented.
The purpose of this exhibit is to describe the radiological findings of this entity.
Materials and Methods: Slavin and Gonzalez-Vitale originally reported three
cases characterized by unique vascular lesions involving abdominal muscular
arteries with segmental lytic changes of the media. Only 15 cases of SAM have
been reported .We have experienced two patients with ruptured artery aneurysm
due to SAM, which was diagnosed by multidetector-row CT (MDCT) and angiog
raphy.
ReSUlts: This disease can produce intraabdominal hemorrhage, abdominal pain,
and visceral dysfunction depending on the severity and the involved focus . One
case was ruptured splenic artery aneurysm, and endovascular coiling emboliza
tion was performed. The other case was ruptured middle col ic artery aneurysm,
and emergency surgery was performed because the aneurysm had already rup
tured and embolization might cause distal necrosis of the bowel. Prompt diagno
sis of SAM is important to prevent delayed surgical or ang iographic intervention.
The characteristic ang iographic findings of SAM include string of beads and mi
cro-aneurysms. MDCT could clearly detect these findings, which was useful for
diagnosing SAM in our patients.
Conclusion: SAM should be considered in the case of an intraabdominal hemo r
rhage of unknown etiology. MDCT may have an important role in the diagnosis of
this rare vascular disease.

C-1038
Evaluation of arterial elasticity by intravascular ultrasonography
M. Sajewicz, K. Zmudka, E. Rokita ; KrakowlPL

Purpose: Intravascular ultrasonography (IVUS) is currently used in clinical prac
tice to provide real-time images of arterial morphology. Application of the tech
nique for the assessment of the arterial elasticity is not so advanced.The aim of
this paper is to evaluate the usefulness of IVUS for determining the mechanical
properties of vessel walls.
Materials and Methods: The invest igations comprised ten renal arteries, col
lected from cadavers. The arteries were mounted in specially designed tips and
immersed in physiological saline. Images were acquired by an IVUS clinical sys
tem (Endosonics equipped with 20 MHz solid-state catheter) . A computer-con
trolled device was used to change the pressure inside the vessel. To determine
arterial geometry images were processed off-line using a computer program de
veloped in our laboratories.

Results: Non linear stress -strain relations were observed for all investigated sam
ples. Moreover, the strain values depended on the direction in the plane perpen
dicular to the vessel axis . Average Young's modulus was in the pressure range
60-50 mmHg, which amounts to 0.2-0.8 MPa, and agrees well with physiological
data . A correlation between the average Young's modulus and patient age was
not detected. Among the parameters extracted directly from the IVUS images,
the hysteresis loop seems to be the best indicator of the elastic properties of the
vessel wall.
Conclusion: The collected results confirm that computer processing of the IVUS
images enables estimation of the arterial elasticity. It should be pointed out that
the procedure may be adopted for the in-vivo stUdy of the cardiac arteries.

C-1039
Color Doppler echosonography evaluation of internal jugular venous valve
competence
M.S.)fu;, T.R. Djordjevic; NisIYU

Purpose: The internal jugular (IJ) valve is the only valve between the heart and
the brain , preventing venous reflux into the IJ vein .The purpose of this study was
to demonstrate the sonographic aspect and to evaluate morphology, location,
prevalence and competency of internal jugular vein valves.
Material and Methods: Thi rty cadavers were evaluated for the presence and
aspect of such valves trough neck dissection. Concurrent evaluation of the color
Doppler sonographic character of these structures was performed in another
cohort of 150 adults.
Results: Valves of the distal portion of the internal jugular veins were found in
93.3% of the cadaveric studies. During sonographic examinations we found the
venous valves in 87.3 % pat ients .Within this group, valves were detected bilater
ally in 62% of the cases. Unilateral valves were found in 25.3 % of the patients.
The majority of these were found on the right side (22%). The opening and clos
ing of the valve was visualized easily with color Doppler sonography.
Conclusion: Evaluation of internal jugular valves may be of use in percutaneous
procedures using this venous access. Potential clinical applications include ; eval
uation of IJV competency in patients with increased central venous pressure,
those with morning headaches, and those on posit ive end-expiratory pressure
ventilators.

C-1040
Evaluation of minute blood flow dynamics in rat liver using a
biomicroscope
M. Sata ke' , T. Hayashi', H. Nishida2

, T. Tashiro ' ; ' TokyolJP,zKasiwalJP

Purpose: To investigate perisinusoidal blood flow dynamics in the rat liver using
a biomicroscope. To evaluate perisinusoidal blood flow dynamics follOWing the
injection of embolic materials.
Methods and Materials: Twenty healthy male SD rats (Donryu) we igh ing 300 g
were studied. Following anesthesia, laparotomy was performed, the gastrodUO
denal artery was exposed, and a catheter was introduced into the artery and
secured with a ligature. Fluorescent dye was injected and the liver was examined
at the sinusoidal level using biomicroscope. For blood flow analysis, images were
acquired and displayed using a video system (Betacam) connected to the biom
icroscope, and based on these video images, blood flow in the sinusoids and
hepatic veins was asse ssed using the blood flow analysis software (Cap-Image
7.0) at 60 fps. Following the injection of fluorescent dye , DSM (Degradable Starch
Microspheres) was injected as the embolic material, and the effects of various
injected volumes were monitored to assess the blood flow dynamics in the sinu
soids and veins.
Results: The mean perisinusoidal blood flow velocity was 51311m/s.
Perisinusoidal blood flow was blocked after DSM injection via a catheter in the
gastroduodenal artery and restoration of blood flow was observed 8 minutes later.
Conclusion: Biomicroscopic examination is an effect ive method for evaluating
changes in minute blood flow dynamics at the sinusoidal level following the injec
tion of embolic materials.



C-1041
Is the D-dimer test useful in the management of patients with suspected
deep vein thrombosis of the lower extremity? A prospective study of 345
cases
P. Sadaba, P. Lastra, M. Ruiz Delgado, E. Marco de Lucas, P. Ruiz Hernandez,
E. Sanchez Salmon, P. Merino, V. Gomez Dermit, M. Aguilar; Santander/ES

Purpose: To show the usefulness of the rapid plasma D-dimer test in the assess
ment of patients with suspected deep vein thrombosis and its correlation with US
investigation of the lower extremity.
Methods and Materials: We prospectively studied consecutive patients sent for
the evaluation of suspected DVT with Doppler US. For all of them we calculated
their pre-test thrombosis probability (Wells clinical score), a D-dimer blood level
determination (latex D-dimer agglutination test, Stago), and performed a duplex
Doppler investigation of the proximal deep venous system of the legs.
Results: DVT was demonstrated in 22% of patients. D-Dimer test was negative
in 52.5% of the patients with a 100% sensitivity, positive predictive value=46%
and a negative predictive value=l 00%.
Conclusion: Request for ultrasound studies for DVT diagnosis are very frequent
in an emergency radiology department and only 20% are positives. D-Dimer is a
test with high sensitivity for exclud ing DVT. Several studies analysing its utility
have not been definitive because they used slow and expensive measurement
techniques. We present a large series using a cheap, fast and easy-to-use test
that showed a perfect correlation with the ultrasound results. This test, in associ
ated with the clinical pre-test probability, can reduce the number of ultrasonogra
phy studies by half.

C-1042
Ultrasound with SHU 50BA in the diagnosis of suspected lower limbs deep
vein thrombosis
P.S. Brestas', A. Kotis2 , L. Guidaqlia", O. Dafni", E. Solounia", C. Tsagari',
K. GiannakF, N. Michalakis2 ; 'Athens/GR, 2Rhodes/GR

Purpose: To evaluate the usefulness of SHU 508A contrast agent (Levovist) in
the ultrasonographic diagnosis of suspected lower limbs deep vein thrombosis
(DVT).
Material and Methods: We examined 60 patients with suspected DVT using color
Doppler ultrasound without and with the use of Levovist. The results of the sono
graphic examinations were compared with findings of ascending venography.
Asymptomatic patients and those with routine postoperative examinations were
ineligible for the study. Indeterminate scans were not used in the evaluation of the
accuracy and the effectiveness of the technique.
Results: Sonographic findings were evaluated and considered positive in 26 cases
without and 31 with levovist. In 25 positive cases without levovist and in 30 with it,
the assumed gold standard method confirmed the sonographic examination as
true positive, while 20 and 24 cases respectively were true negative. Sensitivity
of duplex sonography increased trom 86.2% without Levovist to 93.8% with it,
specificity from 95.2% to 96%, positive predictive value from 96.2% to 96.8%,
negative predictive value from 83.3% to 92.3% and accuracy from 90% to 94.7%.
The rate of indeterminate scans was 16.7% without and 5% with Levovist. This
was due to improvement of image quality in some cases of acute calf vein throm
bosis with inadequate visualization.
Conclusion: Duplex sonography is highly accurate for the diagnosis of deep
vein thrombosis. The use of SHU 508A improves the quality of duplex examina
tion especially in indeterminate cases, thus increasing the sensitivity, negative
predictive value and accuracy of the method.

C-1043
The European project AQUATICS: Aneurysm quantification through an
internet collaborative system
E. Neri', I. Bargellini', D. Cararnella', A. Giachetti", WR. Jaschke",
C. Bartolozzi'; 'Pisa//T, 2Cagliari//T, 3/nnsbruckiAT

Until recently, in patients with abdominal aortic aneurysms, the treatment of choice
has been surgical repair. Recently, endovascular repair has been proposed as
less invasive treatment. To be eligible for endovascular repair, patients must meet
well-defined anatomical criteria. Precise diameter, lengths and angle measure
ments have therefore to be obtained prior to the endovascular procedure.
The aim of this trial is to introduce a novel web service application devoted to the
planning of the endovascular treatment of abdominal aortic aneurysms in an ac
tual clinical setting.

The software allows remote users connected to the Internet to perform a detailed
analysis of 30 VRML (Virtual Reality Modeling Language) models of abdominal
aortic aneurysms, generated from multirow-CT data sets.
The analysis includes measurements of length and angles to depict the aneu
rysm's features that should facilitate the selection of the most appropriate endo
prosthesis.
The main expected result of the trial will be to show that it is possible for clinical
institutions to delegate sophisticated image processing tasks, such as medical
imaging processing, to a specialized network distributed service.

C-1044
3D ultrasound angiography and 3D contrast-enhanced magnetic resonance
angiography in assessment of renal arteries
A. Zubarev, V. Gazhonova, E.~, E. Perepadya; Moscow/RU

Purpose: To investigate the potential of 3D ultrasound angiography (3D USA)
and 3D contrast-enhanced magnetic resonance angiography (CE-MRA) in the
evaluation of renal arteries.
Material and Methods: Thirty-seven consecutive patients presenting with ac
cessory renal arteries (ARA) on 3D USA were referred to the study. 3D USA was
performed with manual rocked scanning using a special 3D program. 3D CE
MRA was performed with 1.0 T system (Magnetom Harmony, Siemens). 3D CE
MRA was done with a fast 3D MRA GRE sequence in a single breath hold. DSA
as a gold standard was used for diagnostic correlation when available. 3D USA
data were compared to 30 CE-MRA.
Results: 131 renal arteries were found on DSA. Unilateral ARA was detected
with 3D USA in 27 cases, with 3D MRA in 18 cases; bilateral ARA - in 8 and 14
cases (respectively); triple unilateral ARA - in 1 and 4 cases (respectively); mul
tiple ARA (5) - in 1 and 1 cases (respectively) - the patient had a pelvic kidney
with multiple renal arteries. Renal artery stenoses were present in 4 patients. 3D
CE-MRA was superior to 3D USA in evaluation of the number and position of
renal arteries (sensitivity - 98% versus 81%).
Conclusion: 3D USA can be used as a screening tool in detecting accessory
renal arteries. 3D CE-MRA may replace DSA in evaluation of renal arteries and
has major advantages in that it is non-invasive, avoids ionizing radiation and
uses non-nephrotoxic contrast agents.

C-1045
Color Doppler echophlebography as the method of choice for early
detection of insufficient perforating leg veins as a cause of the varicose
syndrome
S.Z. Sekulovic, S.V. Pervulov, G.S. Kronja, N.S. lIijevski; Be/gradelYU

Purpose: To assess the ability of color Doppler echophlebography (COE), com
pared to ascending phlebography (AP) as "golden standard", in early detection
of insufficient perforator veins (IPV) as a cause of the varicose syndrome.
Materials and Methods: Patients examined by CDE with IPV as a cause of var
icose syndrome were sent for AP. AP findings were interpreted by an experi
enced radiologist without any information about CDE results. At operation, IPVs
were marked by a waterproof pen on the skin according to CDE findings. Ligation
of IPV was done. During a 14 month period, 30 patients, who under CEAP clas
sification, had a profile CIO•3, ,) E Ip) A (p,'7,'6) P 1<) were examined and underwent
operation. The operation results were compared with CDE and AP findings.
Results: The largest number of diagnosed IPVs was found at operation - 2.30,
CDE - 2.23 and AP - 2.03 manifested as the middle value. Results from the fem
oral region only were as follows; operation findings - 1.36, CDE - 1.29 and AP 
0.36. Statistically relevant correlation was found between operation and COE
diagnosed IPV, r = 0.981. A weaker correlation, r = 0.937, was found when oper
ation and AP diagnosed IPV were compared.
Conclusion: The advantage of CDE over AP in IPV diagnosis was established in
the femoral region, while it was minimal in crural part. This paper suggests that
CDE can be considered as the method of choice in IPV diagnosis in the leg, and
is reliable, non-invasive, relatively available and easily repeatable.

C-1046
The contribution of ultrasound in edematous and painful extremities of
intravenous drug addicts
E.~, P.Tserotas, M. Skilakaki, M. Kolios, E. Pantelidis,
P.N. Piperopoulos; Athens/GR

Purpose: The efficacy of ultrasound (US) in the evaluation of swollen and painful
extremities in intravenous drug addicts and to depict the US findings of the un
derlying disease.
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Material and Methods: Seventeen i.v, drug add icts were admitted to our hospital
due to swollen and painful extremities.The age of the patients ranged from 18-35
years old. Fifteen were men and 2 were women. An US examination of the dis
eased extremities was performed. Soft tissue veins and arteries were evaluated
with gray scale and color Dopp ler techniques.
Results: All 17 patients were found to have an underlying pathology: 16 in the
lower extremities and 1 in the uppe r extremity. The patho logical entities were :

Thrombosis of the common femoral vein in 16 pat ients ;
Acute occlusion of femoral arteries in 4 patients;

- Pseudo aneurysms in 2 patients: 1 in common femoral artery and 1 in super
fic ial femoral artery;
AV fistula of the calf area in 1 patient;
Abscesses in 6 patients located in groins . buttocks and retroperitoneal areas
with psoas involvment. Three abscesses had intraluminal air.

Sixteen patients had more than 1 lesion. All cases were confirmed either by other
modalities or follow-up. The US findings of the depicted lesions will be discussed.
Conclusion: In i.v, drug users who present with painful and swollen extremities,
an underlying disease is a common finding . The contribution of US is of para
mount importance as quick detection of the lesion and correct diagnosis affects
treatment.

Vascular

Peripheral

C-1047
Evaluation of the effects of sildenafil citrate (Viagra) on aortic, superior
mesenteric, and carotid artery blood flow us ing color Doppler sonography
E. Kocakoc, A. Ardicoglu, Z. Bozgeyik, A. Kiris, V. Yuzgec, E. Ogur; ElazigITR

Introduction: Erectile dysfunction (ED) is the inability to achieve or maintain an
erect ion suff icient for satisfactory sexual performance. Oral use of sildenafil cit
rate is effective in treatment of ED.The effect of sildenafil ci trate has been inves
tigated in several systems;however, its effect on aortic , superior mesenteric (SMA)
and carotid artery blood flow is unknown.The aim of this study was to investigate
the early phase effects of sildenafil citrate on aortic, SMA, and carotid artery
blood flow using color Doppler sonography (CDS) .
Materials and Methods: Thirty-four patients with ED (aged 19-71) were includ
ed into this study. Peak systolic velocity, end diastolic velocity, and resistivity
index (RI) in aorla, SMA and carotid (main and internal) arteries were measured
before the administration of sildenafil citrate and 45-75 minutes after drug admin
istration with the CDS.
Results: Sign ificant changes were determined in only 3 out 18 parameters stud
ied.The significantly changed parameters were as follows; significant increase in
post drug values of bilateral internal carotid artery peak systolic velocity com
pared to before drug administration values, significant decrease in RI value of left
main carotid artery after drug administrat ion compared to their respective pre
drug basal value .
Conclusion: Sildenafil citrate has no sign ificant effects on aortic, and SMA blood
flow rate and causes mild significant alterations in the carotid artery ci rculation .
The small but significant alterations in such vital parameters might also be inter
preted as an indication for further, deta iled , mult i-center investigations on the
long-term effects of chronic sildanefil administration on different groups.

C-1048
Differences in 3D measurements with 3D MRA, CTA and DSA In the aerto
iliac stenotic lesions
K. Ishimaru , H. Mitsuoka, N. Unno, T. Saito, K. Miki. S. Nakamura;
Hamamatu/JP

Purpose: To assess the differences in the pre-procedural three-dimensional (3D)
measurements, parallel or perpendicular to the vessel axes, for the evaluation of
aorto-lllac occlusive diseases (AIODs) by 3D MR angiography (MRA) , 3D CT
angiography (CTA) and 3D digital subtraction angiography (DSA).
Materials and Methods: 92 lesions in 10 patients with AIODs were three dimen
sionally evaluated by all of these imag ing modalities. The minimum diameter In
each lesion (MD) was evaluated by all 3D imaging modalities. The results were
compared by calculating the ratios of the results by 3D MRA to those by 3D CTA
(MRAlCTA), 3D MRA to 3D DSA (MRAlDSA), and 3D CTA to 3D DSA (CTAlDSA) .
Results: On average, 3D MRA tends to exaggerate the severity of stenosis: MD ;
MRAICTA = 0.517 ± 0.557, MRAlDSA= 0.439 ± 0.395 . Although 3D CTA and 3D
DSA generated almost the same results, the separation of the results became
signif icant when the diameter of the vessel was less than 10 mm: MD > 10 mm ;
CTNDSA = 0.976 ± 0.026, MD < 10 mm CTAIDSA = 0.872 ± 0.126 (p < 0.05).
Conclusion: Differences between imaging modalities not only or iginated from
the intrins ic accuracy or limitation of each imaging modality, but seemed to be
influenced by three-dimensional configuration of stenoses and the pathophysiol 
ogy of occlusive diseases. Such diffe rences may suggest the necessity for pre
cise pre-procedural 3D measurements, or intraoperative 3D imaging analysis to
enable accurate endovascular therapies.

C-1049
Patient selection for endovascular treatment of abdominal aortic
aneurysms by dual-slice spiral CT-angiography
V.K. Katsaros, G. Konslantes, G. Verikokos, P. Gallis, N. Panlelidis; Athens/GR

Purpose: To evaluate the imp act of dual-s lice spiral CT (DSCT) angiography on
selection of patients for stent-graft placement of Abdominal Aortic Aneurysms
(AAA).
Materials and Methods: 104 patients with AAA were examined by DSCT ang i
ography. in a 4 years period of time. A pre -enhanced abdominal scan was fol
lowed by intravenous contrast medium administration. Slice thickness was 5.5 mm
with 3 mm slice overlap. Other parameters included injection of 150 ml iodinated
contrast material mixed with 50 ml of normal saline at a flow rate of 5 ml/sec.The
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following parameters were assessed; diameter of the aorta below the lowest reo
nal artery, length of aorta between lowest renal artery and aneurysm, max imal
diameter of aneurysmal sac, length and diameter of the neck between the aneu
rysm and aortic bifurcation, common iliac artery diameter, length between lowest
renal artery and origin of internal iliac artery.
Results: 113 DSCT examinations were performed. 19 patients were selected for
endovascular treatment of AAA based on DSCT. 65 patients were not considered
appropriate cand idates based on the following findings : Inadequate length or
markedly tortuous infrarenal aortic neck (32pts) , iliac art ery aneurysm or ectas ia
(43pts), or severe atheroma of the iliac artery (1Opts). No leakage has been shown
on the 9 patien ts who underwent endovascular repair.
Conclusion: DSCT angiography of patients with AAA can be used as a single
test in selecting cand idates for graft sten ting .The exami nation is comfortable for
the patients and provides extended angiographic coverage while computer re
const ruction software allows for mult iplanar representation and appropriate digit·
al measurements.

C-1050
Vascular imaging techniques for the diagnosis of lower 11mb deep vein
thrombosis
O.A. Tann, A. Alikhan , P.S. Sidhu ; London/UK

The diagnosis of lower limb deep vein thrombosis (DVT) is notoriously diffi cult
based on clinical symptoms and signs alone. The introduction of d-dimer testing
and pre-test probability scores have been an aid to the clin ician in patient as
sessment. However, vascular imaging is central to the diagnostic process in that
it provides def initive evidence of the presence or absence of thrombus and guides
the clinician in their choice of treatment. The aim of this educational exhib it is to
describe past , present and future vascular imaging methods, and the interpreta
tion of these for the diagnosis of DVT.We will highlight the advantages and disad
vantages of the following procedures; Fibrinogen uptake testing, impedence
plethysmography, ascending contrast phlebography, B mod e and colour Doppler
ultrasound, computerised tomography, magnetic resonance angiography, and
magnetic reson ance direct thrombus imaging.

C-1051
Three-dimensional rotational angiograpy of the iliac arteries: Technique and
clinical applications
F. Pozzi-Mucelli ' , D. Babic2, M. Belgrano' , A. Pecenco ' , A. Pozzi-Mucelli' ;
' Trieste/IT,2Best/NL

Purpose: Three-dimensional rotational angiography (3DRA) is a new techn ique
able to display arterial vessels in a 3D rendering starting from a rotational angio
graphic acquisition.The aim of this presentation is to describe the technical pa
rameters of rotational angiography (RA) in the evaluation of iliac arteries in patients
with atherosclerotic obstructive disease and to report the contribution of 3D re
constructions in this area .
Materials and Methods: 40 patients with atherosclerot ic obstructive disease
underwent DSA to evaluate the degree of arterial stenosis. The examinations
were performed with the angiographic unit Integris Allura (Philips), equipped with
the rotational angiography option. In all cases , through a high speed Dicom inter 
face data were transferred to a separate workstation able to display the vessel
geometry in 3D free from distortions .The contribution of volume , shaded surface
renderings, endoscopic views and different measurement modalities was evalu
ated.
Results: RA was successful in all cases with satisfactory image quality. 3D ren
derings were excellent in more than 95% of patients. Movement artifacts and
insufficient opacification of the vessels were responsible of unsatisfactory re
sults.
3D reformations were useful in the ;
- three -dimensional demonstration of plaque calcifications and stents
- sizing of covered stent in cases of iliac arterial aneurysm
- endoscopic evaluation of complex les ions (ulcerated plaque s, large dissections ,
etc .)
Conclusions: Our preliminary exper ience suggests that 3D reformations pro
vide additional information to angiography, which may be particularly useful in
the understanding and management of complex iliac les ions .

Vascular
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C-1052
Carotid atherosclerosis is associated with inflammation and endothelial cell
adhesion molecules (AM) in end-stage renal disease patients
M. Kalovoulos, A. Papag iann i, D. Kirmizis, D. Daravjngas , A. Vainas, A.
M. Belechri , E. Alexopoulos, D. Memmos; Thessaloniki/GR

Purpose: The aim of this report was to investigate the probable association of
circulating AM with atherosclerotic disease in chroni c hemodialysis (HD) patients.
Materials and Methods: 112 HD patients (60 male , mean age 59 years) and 50
age and sex-matched controls (27 male , mean age 56 years) were studied. Inti
ma-media thickness (IMT) and plaque score (PS) of the common carotid arteries
were measured using an ultrasound scanner, ICAM-l, VCAM -1 and E-selectin
levels were measured by ELISA.
Results: IMT and PS were significantly higher in HD patients compared with
control SUbjects (0.69 ± 0.17 vs 0.65 ± 0.06 rnm, p < 0.001 and 4.85 ± 4.56 vs
0.37 ± 0.73 mm, p < 0.0001 respectively) . The above ultrasonographic indices
were corr elated with age both in controls (p=O.OOOl and p=O.002 respectively)
and HD patients (p=O.OOOl and p=O.OOOl respect ively). A signif icant relationship
was observed between IMT and systolic BP both in controls and HD patients
(p=0.002 and p=O.Ol respectively). In HD pat ients, PS was also corr elated with
systolic BP (p=0 .02). In HD patients IMT and PS were correlated sign ificantly
with 10gCRP values (p=O.Ol and p=O.Ol respectively). Mult ivar iate analysis
showed that 10gCRP values were a strong independent contributor to PS (p=O.Ol).
IMT was sign ificantly cor related with ICAM-1 and VCAM -1 concentrations
(p=O.OOOl and p=0.003 respectively). Multivariate analysis showed that ICAM-l
concentrations were a strong independent correlate of IMT (p=O,OOl). E-selectin
concentrations did not show any relation with IMT or PS.
Conclusions: In HD patients, carotid atherosclerosis is associated with inflam
mat ion and circulating levels of ICAM-1 and VCAM-1 .

C-1053
First experience with a multislab 3D Balanced-TFE technique for
angiographic imaging of the abdominal arteries without the use of a
contrast agent
K.L.S. Coenegrachts' , H. Bosmans' , R. Hooqeveen", J. Vaninbroukx' ,
G. Maleux' , P. Hamaekers' , R. Oyen ' , D. Bielen ' , G. Marchal ' ; 'Leuven/BE,
2Best/NL

Purpose: The use of a Balan ced-TFE techn ique for MRA of renal arteries has
been proposed very recently ,The goal of the study was to determine whether this
newly developed Balanced-TFE application without the use of a contrast agent is
able to provide MR angiograms that are diagn ostically usefu l in the pre-surgical
plann ing of patients with renal pathology.
Methods and Materials: The proposed Balan ced-TFE sequence has tollowinq
paramete rs:TE 3.4 ms,TR 6.9 ms, FI 800

, water selective excitation , reconstructed
slice thickness 1.5 mm, and 3 REST slabs. The slabs were positioned from the
superior mesenteric artery to the aortic bifurcation. Images were analysed for
quality, the presence of surnumerary arteries. and detection of stenotic lesions.
DSA was the gold standard.
Results: The Balanced-TFE technique provided an acceptable ima ge quality in
23/24 patients. All main arte rial vessels were visualized at least until their first
branch ing , Five surnumerary arteries and 6 stenotic lesions were detected. There
were no false positive stenoses. Compared to DSA, the present techn ique tends
to overestimate stenoses and shows less contrast to noise.
Conclusion: This 3D MRA technique is a promising approach for MRA as no
contrast is needed to visualize the renal arter ial vasculature. An all-ln-one ap
proach is made possible if contrast is needed to evaluate the arterial and venous
perfusion of the renal parenchyma. Moreover, if no contrast agent is needed to
evaluate the renal parenchyma , contrast agent can be saved , thus mak ing the
examination non-invasive and less expensive. Further comparative studies are
needed to confirm our results.

C-1054
Anomalous pulmonary venous drainage with a absent left superior
pulmonary vein:Two cases mimicking arteriovenous malformations
J.M.~', A.D. Wood ' ; ' Dublin/ IE, 2Cardiff/UK

Purpose: Anomalous pulmonary venous drainage is an extremely rare and be
nign entity. In this poster we are presenting two such cases. They were initially

564 A B mD E F G



thought to be pulmonary atreriovenous malformations (AVM) and the true diag
nosis was made at angiography, done with the aim to embolise the AVMs.
Methods and Materials: Total anomalous pulmonary venous drainage is a rare
congenital anomaly. In order to survive, there is systemic venous shunting.This ,
in most cases, is a septal defect. Anom alous pulmonary venous drainage with
pulmonary venous shunting, on the other hand, is a benign entity.
Our two cases were adults, both demonstrating a ' comma shaped ' opacity, rep
resenting the collateral vessel, on a chest radiograph. This was init ially thought to
be a pulmonary AVM and they were worked up for the embolizat ion of same.
Results: Both cases were show n to have a normal arterial phase at angiography.
On venous phase of imaging, there was no demonstrable left superior pulmonary
vein. There was ; however, a tortuous collateral draining from the upper lobe into
a normal left lower pulmonary vein.
Conclusion: Anomalous pulmonary venous drainage is an extremely rare and
benign entity. It should be a considered diagnosis when considering pulmonary
AVM in the asymptomatic patient with normal oxygen saturations.

C-1055
Rotational angiography of the carotid bifurcations:Technique and results
F. Pozzi-Mucelli ' , D. Babi c', R. Pecenco' , R. Pozzi-Mucelli ' ;

' Trieste/IT,2Best/NL

Purpose: Rotational angiography (RA) is a new technical option , which improves
the number of projections during a single injection of cont rast medium. The aim
of this presentation is to evaluate the contribution of RA in the study of carotid
bifurcations.
Materials and Methods: 52 pat ients underwent digital intrarterial angiography
with selective catheterization to evaluate the degree of the arterial stenosis pre
viously detected at US examination at the level of the carotid arteries. The exam
inations were performed using the Integris Allura System (Philips) equipped with
the rotational ang iographic option.Three radiologists independently defined the
degree of stenosis in the carotid bifurcations in the antero-posterior (AP) , lateral
(LL) and the best of the rotational pro ject ions . The degree of stenosis was estab
lished according to the NASCET criteria.
Results: RA was successful in all cases with excellent image quality. The corn
parison of AP and LL projections versus the best oblique frame of RA showed
that rotati onal acq uisition increases tho degree of stenosis in 46% of cases on
the right side and 50% on the left side in the carotid arteries. In 7.5% of cases the
degree of the stenosis was modified from less than 70% to more than 70% by
RA.
Conclusions: RA is an interesting too l in the evaluation of carotid arteries with
good results in the great majority of cases and more objective evaluation of the
stenosis compared to standard angiographic projections. This can modify the
therapeutic strategy (from medical therapy to surgery or endovascular treatment)
in the carotid dist rict.

C-1056
Cirrhotic patients with portal hypertension: Hepatic venous pressure
gradient vs. color duplex ultrasonography
I.S. Kaskarelis, E. Robotis, P. Patouras , S. Tsolaki , E. Antypa,
I. Kalogeropoulos, M.G. Skylakaki , P.N. Piperopoulos; Athens/GR

Purpose: To search for the possible correlations between the hepatic venous
pressure grad ient (H.V.P.G.) and the color duplex Ultrasonography (C.D.U.) pal
rameters, in cirrhotic patients with portal hypertension.
Materials and Methods: During a 12 month period, 20 cirrhotic patients were
examined. The causes of cirrhosis were ; alcoholism (6), hepatitis B (5), hepatitis
C (5), cryptogenic cirrhosis (4). The patients were class ified according to the
Child-Pough as follows; class A (8), class B (9) , class C (3) .
The measurement of the H.V.P.G. was made using a balloon catheter.The wedged
hepatic venous pressure (W.H.V.P.) and free hepatic venou s pressure (EH.V.P.)
were calculated (H.V.P.G.=W.H.v.P.-F.H.V.P.).
Ultrasound control was made with colo r Doppler transducers, and the following
parameters were calculated; 1) the portal vein diameter (P.V.D.), 2) the mean
velocity (V mean) of the portal vein , 3) the congestion index (C. I.) of the portal
vein , 4) the portal blood flow volume (V) , 5) the resistance index (R.I.) of the
hepatic artery and 6) the portal resistance (P.R.)=H.V.P.GN.
Results: Significant differentiation was found for the values of C.1.and V mean
and a weak tendency for differentiation for H.V.P.G.and P.R.consider ing the cause
of cirrhosis, but no significant difference was shown for all parameters examined
considering the Child-Pough classification.

Conclusions: In our group of patients, the severity of cirrhosis as expressed by
the Child-Pough score did not relate to the values of the parameters examined
and no direct correlation that would enable the measurement of the H.V.P.G. from
the C.D.U. parameters was proven .

C-1057
Experience oftransradial abdominal angiography and intervention
T. fu!!Q, M. Kaj ikawa; HiroshimalJP

Purpose: In coronary angiography and angioplasty, transradial approach has
currently been advocated as an alternative catheterization method to transfemo
ral or transbrachial approach. The purpose of this study was to ass ess the prac
tical and clin ical applicability of this method in abdominal ang iography and
intervention.
Materials and Methods: Between February 1999 and August 2002 ,208 abdom
inal exam inations were tried transradially in 144 cases. 96 cases were liver or
gallbladder tumor, 29 cases were other abdominal tumor, 16 cases were gas
trointestinal bleeding, 2 cases were renal or superior mesenteric arterial throm
bosis and 1 case was ulcerative colitis. 149 exam inations were with intervention.
17 cases were exam ined twice , 9 cases were examined 3 times , 2 case were
examined 4 times, 3 case were exam ined 5 times and 2 case were exam ined 6
times du ring this period transradially.
Results: Radial arterial puncture failed in 8 exam inations (3.8%), and changed
to a brachial puncture. Selec tive catheterization was successful in all cases. In
cases of hepatocellurar carcinoma, superselective catheterization was also per
formed and transarterial chemoembolization was done . In case s of abdominal
branch aneurysm, successful coil embolization was performed in 3 cases and
femoral approach was needed for complete embo lization another day in 1 case.
No puncture site hematoma was seen. Though no radial arterial stenosis was
noted just after the procedure, radial arterial stenosis was found in 2 cases at
next examin ation. No cerebrovascular complication was noted.
Conclusion: Transradial approach is an alternative entry method even in abdom
inal angiography and intervention.

C-1058
Coarctation of the aorta: A pictorial review
I. Mastorakou, N.L. Kelekis, L. Kaklamanis, S.C. Apostolopoulou, S. Katsiloul i,
o. Karapanagiotou , D.A. Kelek is; Athens/GR

Purpose: A comprehensive review of the morphological as well as the functional
abnormalities seen by different degrees of obstruction of the thoracic aorta, at
the level of the aortic arch andlor descending aor ta. An approach to the patho
genesis of the abnormality.
Patients and Methods: A total of 15 patients, aged 4-25 years with either ob
struction or interruption of the thoracic aorta at the level of the aortic arch andlor
descending aorta were exam ined preoperatively in order to assess the severity
of the disease and decide about the surgery plan . Imaging was performed with
every imag ing modality available and acceptable by the palient e.g. spiral CT,
MRI , colour Doppler ultrasonography, card iac catheterisation. Apa rt from the
morphological abnormalities, velocity measuremets were carried out at the level
of stenosis with various methods to assess the func tional disturbance.
Results: A full spectrum of the congenital ana tomical abnormalities that cause
flow obst ruction of the aortic arch and/or proximal descending aorta, ranging
from a localised coarctation of the lumen to diffuse narrowing and, also, interrup
tion of the arch were imaged . A pseudo-coarctation was registered as we ll. The
various imaging methods were compared and the advantages and disadvantag
es of each were assessed.Additionally, a review of the literature as for the patho
genesis of the entity was carried out.
Conclusion: With the variety of the recently developed imaging modalities, co
arctation of the aorta can be assessed and followed non-invasively.

C-1059
Cerebral venous outflow in patients with carotid artery atherosclerotic
changes
F. Todua , D. Gachechiladze, M. Beraia , D. Berulava; Tbilisi/GE

Purpose: To examine the ce rebral venous outflow (CVO) in patients with carotid
artery (CA) atherosclerotic changes.
Material and Methods: 57 pat ients (mean age 58±12 .8y.) with CA stenoses were
investigated. Brain MRI, MR·venography (MRV) of the extra-intracranial veins
and venous sinuses, extracran ial color Doppler, and transcranial Doppler of the
intracranial venous system were performed. 41 (78%) patients were hyperten
sive (AH).
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Results: In 31 (54%) cases, CA stenoses were significant (> 60%) . MRI in 21
(37 %) cases revealed subcortical arteriosclerotic encephalopathy, in 12 (21%)
cases lacunar infarcts, 10 (18 %) cases non -lacunar infarcts, in 4 (7%) case an
Arnold-Chiari anomaly. In 32 (56%) cases, dilatation of the inferior jugular veins
accompanied by decreased flow and phasic disturbance was marked. Mean flow
veloc ity (MFV) was 13.2±8.1 cm/s .TCD revealed increase in MFV (18.8±7 .2 cm/s .)
and decrease in pulsatility index (mean PI-0 .21) in the basal vein of Rozenthal
(VR) . MRV in 29 (51%) cases diagnosed the presence of hypoplasia of the trans
verse sinus (TS) , in 4 (7%) cases thrombosis of the TS , and in one case thrombo
sis of the sigmoid sinus.
Conclusion: Chronic cerebral arterial dysfunction and AH cause reduction in the
physiological "arterio-venous pump", which ass ists venous outflow from head.
These changes result in the development of cerebral venous hemodynamic dis
turbance and contribute to the creation and deterioration of brain circulatory dys
function .

C-1060
Pitfalls of renal magnetic resonance angiography: A pictorial review
p. McCoubrie; Bristol/UK

Purpose: Renal magnetic resonance angiography (MRA) is now a well -accept
ed techn ique for investigating possible renovascular hypertension. Its disadvan
tages are well-documented. We examined our local practice to document these

further.
Material and Methods: A retrospective study of 126 patients undergoing renal
MRA over a 2 yr. period was performed. Renal MRA appearances were correlat
ed with subsequent appearances at conventional catheter angiography.
Results: Meticulous attention to MRA technique is crucial as inadequate bolus
timing of gadolinium is responsible for most technically inadequate scans (9 of
11 inadequate scans). Renal MRA is insensitive for FMH and overestimates the
degree of stenosis, particularly in ectatic arteries. Small accessory renal arteries
may be missed (in 7%) .
Conclusion : Renal MRA is a powerful non- invasive technique for examining re
nal artery anatomy but does have pitfalls and several examples are illustrated.

C-1061
The prevalence and variations of inferior right hepatic veins on contrast
enhanced helical CT scanning
E. Akgill, M. Inal , S. Soyupak, F. Binokay, M. Celiktas, K. Bicakci,
E.H . Aksungur, M. Oguz; Adana/TR

Purpose: To present the prevalence and variations of inferior right hepatic veins
(IRHVs) on contrast-enhanced helical CT (CECT) scans and to compare them
with variations seen in other similar studies,
Methods and Materials: The routine abdominal CECT scans of 349 patients
were reviewed. 308 patients (88.2%) were included in the study. Of the 349 scans,
41 (11.8%) were excluded from the study because of improper opacification of
hepatic veins and right hepatic lobe lesions which made difficult the optimal vis
ualization and assessment of IRHVs. The mean age of 308 patients was 43 years
(range 3 to 97 years). 143 patients (46.4%) were men and 165 (53.6%) were
women. Scans were examined whether the IRHVs were demonstrated or not and
classified according to their number. level , diameter, and join to inferior vena
cava (IVC).
Results: Of the 308 patients, 65 (21.1 'Yo) had one or two IRHVs. 54 patients
(83 .1%) had only one IRHV and 11 (16.9%) patients had two. More than two
IRHVs were not seen in any patient. 8 (72 .7%) of 11 double IRHVs joined the IVC
at the same level and others (27.3%) were not. There was no truncal opening to
the IVC.ln 5 patients (7.7 %) the IRHV were large (greater than 0.5 em).
Conclusion: The presence of IRHVs are common and routine CECT scanning is
efficacious in assessment of IRHVs.

C-1062
Salmonella mycotic aneurysm of the extracraniallnternal carotid artery:
Case report
M. Sjdiropoulou, L. Dagdilelis, T. Giannopoulos, I. Zervidis , M. Ekonomou,
T. Gerukis, V. Kalpakidis, P. Palladas; Thessaloniki/GR

Purpose: Mycotic aneurysms of the carotid artery are rare and difficult to diag
nose. Fewer than 30 cases have been reported in the world literature. The caus
ative organism is most frequently Staphylococcus. Infection with salmonella
species has been reported in only 7 previous cases in the literature.
We present an exceptional case of a salmonella mycotic aneurysm of the extrac
ranial internal carotid artery.

Material and Method: A 72-year-old man with medical history of diabetes melli
tus and temporal arteritis presented with a non-tender right neck mass extending
to the angle of the mandible and dysphagia,
Results: Triplex Doppler ultrasonography followed by evaluation with angiogra
phy (DSA) demonstrated a voluminous aneurysm of the right internal carotid
artery originating just above the carotid bifurcation. The patient was transferred
to the operating room. During the early phase of the operation, an abscess dis
charging pus was found. Further surgical management was postponed. Bacterial
culture obtained from aspiration grew salmonella. The patient underwent antibi
otic therapy and presented right Horner syndrome, hoarseness and palsy of the
right hypoglossal nerve the following days. Computed tomography (CT) of the
neck demonstrated the existence of an abscess situated mainly in the right post
styloid parapharyngeal space with bulging into the pharynx and diffuse inflam
matory infiltration of the perianeurysmal space. Thrombosis of the right internal
carotid artery and decrease of the size of the abscess were identified by a follow
up CT and DSA conducted a month after the patient's admission.
Conclusion: Multimodality approach of mycotic aneurysms can aid diagnosis
and contribute to favorable outcome,

C-1063
Vertebral to external carotid artery communications in patients with
Ipsilateral carotid artery occlusion
L. Oguzkurt, F. Tercan, R. Turkoz , M. Karatas; Adana/TR

Purpose: To evaluate color Doppler ultrasound and angiographic findings of ver
tebral to external carotid artery collateral formation in 4 patients with acute or
chronic vascular problems of carotid and vertebral arteries.
Methods and Materials: Three female and one male patients between 40-57
years were examined for different symptomatology with color Doppler ultrasound
and dig ital subtraction angiography. Reasons for evaluation were sudden loss of
consciousness, asymptomatic carotid bruit , dizziness and previous ep isode of
cerebrovascular accident in each pat ients.
Results: Three patients had common carotid artery occlusion, one acute with
Type 1 dissection of the aortic arch , one due to chronic atherosclerosis and the
other due to Takayasu arteritis. The fourth patient had atherosclerotic external
carotid artery occlusion. All of the patients had vertebral to external carotid artery
collaterals, which fed the internal carotid artery at the same side in three of them .
All of the patients also had severe contralateral carotid artery involvement. Two
patient had occlusion, one had severe stenosis and the other had acute thrombo
sis of contralateral common carotid artery.
Conclusion: Vertebral to external carotid artery collateral is rarely seen in pa
tients with ipsilateral common carotid or external carotid artery occlusions, This
rare collateral is one of the main feeders of anterior circulation in patients with
bilateral compromised vascular blood supply to the brain and can occur in acute
as well as chronic occlusions. Severe stenosis or occlusion of the contralateral
common carotid artery accompanies all cases.

C-1064
New criteria for the diagnosis of superior mesenteric artery syndrome with
hel/calCT
I. Vivas. P.Martinez. F. Bergaz, D. Cano, G . Bastarrika. J.-I . Bilbao
Jaureguizar; Pamplona/ES

Purpose: To describe the role of the hellcal-CT and two and three dimensional
(2D & 3D) reconstructions in the diagnosis of superior mesenteric artery syn
drome (SMAS).To measure the distance between the superior mesenteric artery
(SMA) and the abdominal aorta at the level of the third duodenal portion in asymp
tomatic patients,To establish the threshold for aorta-SMA distance and angle as
diagnostic criteria in patients with SMAs,
Material and Methods: Ten patients with suspected SMAs underwent helical CT.
The angle and the distance between SMA and aorta was calculated. These meas 
urements were also performed in 50 patients that had been submitted for other
reasons with a similar protocol and served as a control group.
Results: In all ten patients, CT scans revealed gastric and proximal duodenal
dilatation with an abrupt narrowing of the third part corresponding to the crossing
point of the SMA. The mean distance in patients with SMAs was 6.64 mm (5-9 .6)
and in the control group 10.04 mm (4.6-37.6) . The mean angle for the first group
was 10.04° (5.7-12.6) and for the control 25 ,5° (9.3-66).
Conclusions: In patients with SMAs, helical CT combined with 2D and 3D re
constructions is a non-invasive technique with a similar diagnostic value to that
of angiography. There are statistical differences in SMA-aorta distance and angle
between patients with SMAs and the control group. 2D and 3D reconstructions
may offer a more reliable measure of the SMA-aorta angle than conventional
angiography.
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C-1065
Imaging of radiation induced gene expression
H. Alfke, M. GroB, R. Engenhart-Cabi/lic, K.J. Klose; MarburgiDE

Purpose: To establish a regulatable reporter gene plasmid that codes for two
reporter genes: human tyrosinase and an optical reporter gene.
Material and Methods: Immortalised pancreatic cell carcinoma cells (BxPC3)
were transiently transfected with a radiation inducible vector coding for luciferase
and GFP (pdelta7egrGFL, Meyer RG et al. Eur J Biochem 2002; 269:337) using
the polymeric transfection agent Tfx™50 and a DNA charge ratio of 4:1. Irradia
tion of cells in culture was conducted with 6MeV photons using a symmetric field
of 400x400 mm. The applied dose to the cell monolayer was 6Gy. 48 hours after
irradiation luciferase gene expression was imaged using a CCD camera (Hama
matsu HPD-CP) and analysed with a dedicated software package. For in vivo
imaging of tumours, flank tumours were induced in nude mice using a stable
transfected melanoma cell line (Mewo). Mice were imaged in i.p. anesthesia us
ing the same CCD camera.
Results: Transient transfected BxPC3 cells showed luciferase gene expression
in comparison to control. After irradiation this gene expression was further en
hanced by a factor of 1.5-2. Tumours expressing GFP could be imaged in living
mice using the CCD-camera system. For further studies subcloning of the human
tyrosinase gene into the vector andlor subcloning the EGR1 promotor region into
a bicistronic expression vector is planned.
Discussion: Optical imaging of radiation induced gene expression is possible in
vitro and is to be expected to be possible in vivo. Imaging with human tyrosinase
as a reporter gene for MRI has to be done in the future.

C-1066
Multislice helical CT of the heart with retrospective ECG-gating: Reduction
of radiation exposure by ECG- controlled tube current modulation
T.F..Jakobs', C.R. Becker', B. Ohnesorqe", T. Flohr2

, C. SueB2,U.J. Schoepf"
M.F. Reiser'; 'Munich/DE,2Forchheim/DE

Objective: To evaluate image quality and radiation exposure of retrospectively
ECG-gated multislice helical CT (MSCT) investigations of the heart with ECG
controlled tube current modulation.
Materials and Methods: 100 patients underwent MSCT scanning (Somatom
VolumeZoom, Siemens, Forchheim, Germany) for detection of coronary artery
calcifications. A continuous helical data set of the heart was acquired in 50 pa
tients (group 1) using the standard protocol with constant tube current, and in 50
patients (group 2) using an alternative protocol with reduced radiation exposure
during the systolic phase. The standard deviations (SD) of predefined regions of
interest (ROls) were determined as a measure of image noise and were tested
for significant differences.
Results: There was no significant difference between group 1 and group 2 in
respect of image noise. Radiation exposure with and without tube current modu
lation was 1.0 mSV and 1.9 mSv, respectively (p < 0.0001) for males and 1.4 mSv
and 2.5 mSv, respectively (p < 0.0001) for females. Thus there was a mean dose
reduction of 48% for males and 45% for females, respectively.
Conclusions: ECG-controlled tube current modulation allows significant dose
reduction when performing retrospectively ECG gated MSCT of the heart.

C-1067
Diffusion weighted MR imaging of soft tissue tumours
H. Einarsdottir, M. Karlsson, H.C.F. Bauer; Stockholm/SE

Purpose: To evaluate if diffusion MRI is of value for the characterisation of soft
tissue tumours and tumour necrosis.
Patients and Method: 27 examinations of 24 soft tissue tumours were evalu
ated, 11 benign lesions and 13 malignant. 3 sarcomas were examined both be
fore and after radiotherapy, 4 only before treatment, 4 only after pre-operative
therapy (3 radiotherapy and 1 limb perfusion), 1 lymphoma, and 1 soft tissue
metastasis of melanoma. The examinations were performed at 1.5 T (Philips,
Intera) using surface coil. A pulse gated multi-shot SE EPI with phase navigation
was used. Diffusion encoding was applied in one direction. Diffusion weighted
images with b = 0 and 700 s/mrn" were acquired and ADC maps calculated. In
each lesion the ADC of one large ROI was measured.
Results: The mean ADC values of benign tumours was 1.9 (1- 2.9) Is, in non
treated malignant tumours 1.4 (0.9- 2.3) Is and in pre-operatively treated sarco
mas 2.5 (2.2- 2.8). Is. The ADC values of benign and non-treated malignant

tumours overlapped extensively. The difference between the ADC values of treat
ed and non-treated sarcomas was significant (p < 0,1%).The 3 lesions examined
before and after radiotherapy had all increased ADC value after therapy. Howev
er, among the pre-operatively treated sarcomas we did not find correlation be
tween the grade of histological necrosis and the ADC.
Conclusion: ADC could not be used to differentiate between benign and malig
nant tumours. The higher ADC values in pre-operatively treated lesions might be
used to evaluate response to therapy.

C-1068
Additional value of integrated FOG PET/CT vs. FOG PET and CT alone in
head and neck cancer patients
GW. Goerres, D.T. Schmid, B. Seifert, G.K. von Schulthess, T.F. Hany;
Ziirich/CH

Purpose: To evaluate the impact of co-registered PET/CT images on lesion de
tection and diagnostic confidence in patients with head and neck cancer (HNC)
and to compare PET/CT with contrast-enhanced helical CT (CECT) and attenu
ation corrected PET images alone.
Materials and Methods: 113 patients with histologicallylcytologically proven HNC
underwent FDG PET/CT for staging or suspected recurrence on an integrated
scanner (Discovery LS, GEMS). CECT was available in 50 patients. Locoregion
al and distant lesions were localized using 28 anatomic criteria. For each ana
tomic structure the diagnostic confidence for the presence of tumor was ranked
(no presence of turnore t, indeterminate lesion=3, presence of tumor=5).
Results: 513 different anatomic regions were compared. For all lesions PET/CT
provided higher confidence in tumor assignment than PET (p < 0.0001; paired
sign test) and CECT alone (p=O.OOl).There was no difference between PET and
CECT. Analysis of anatomic regions revealed high ranking in significantly more
regions reported with PET/CT than with PET alone (p=O.0009).PET/CT and CECT
showed equal number of anatomic assignment (p=0.34).
Conclusion: Integrated PET/CT improves the diagnostic confidence of image
interpretation compared to CECT and attenuation corrected PET in patients with
head and neck cancer and provides better anatomic assignment than PET alone.

C-1069
Adenoviral gene transfer for treatment of hepatomas in the rat: First
successful steps in the development of an immunostimulatory gene
therapy
G. Krupski, R. Waehler, H. tttrich, D. Ameis, G.B. Adam, F. Schnieders;
Hamburg/DE

Purpose: Evaluation of the effect of of an immunostimulatory gene therapy for
the treatment of a malignant hepatoma in the rat.
Materials and Methods: A cell suspension of 1 Mio MeA RH7777 malignant
hepatoma cells was implanted via laparotomy into the liver of adult buffalo rats to
give 3 treatment groups of 3 animals each and a control group of 2 animals. On
day 9 the tumor size was determined by MRI using a custom 1.5 T whole body
scanner. On day 14 after tumor inoculation the adenoviral gene transfer was per
formed by direct virus injection into the tumor after laparotomy. In each treatment
group an Ad-3 vector expressing the mouse interleukins 2 and 12 and the 4-1BB
ligand was used and escalated from 10"7 to 101\9 infectious viral particles. In the
control group an Ad-GFP vector was transferred (101\9 particles) as sham-treat
ment. Further MRI tumor volumetry was performed on day 14 and day 26.
Results: The inter-individual slight variation in tumor size at the time of virus
inoculation was set 100%. In the control groups a constant tumor growth was
seen. At day 26 the mean tumor size was 625% compared with the baseline after
ineffective sham-viral inoculation (Ad-GFP). In the treatment groups a reduction
of the tumor size was seen. The reduction extent correlated with the number of
inoculated infectious viral particles from 93% in the 10"7 group, 49% in the 101\8
group and 27% in the 101\9group.
Conclusion: The malignant hepatoma McA-RH-7777 can be treated using novel
immunostimulatory adenoviral-vectors in the rat model. The positive effect in tu
mor growth reduction clearly correlates with the amount of inoculated viral parti
cles. This knowledge forms the basis for further gene therapy experiments. The
strategy of immunostimulation with our novel vector seems to be a promising
perspective for gene therapy of solid tumors.
This study has been supported by the R&E Fund (Philips research grant 2001)
and BMBF 01 GE 0004.



C-1070
withdrawn by author

C-1071
Restriction of periventricular brain motion during a Valsalva manoeuvre In
patients with normal pressure hydrocephalus
B.B. Ertl-Wagner, A. Lienemann, R.-T. Hoffmann, O. Westrick, P. Burkhardt,
M.F. Reiser; Munich/DE

Background and Purpose: In a physiologic state, CSF flow dynamics should be
a system in a steady state. A provocative manoeuvre such as a Valsalva ma
noeuvre should shift the pressure gradients and therefore test the compliance of
the system. We expected to observe a motion of the periventricular brain paren
chyma in a normal system in steady state and a restricted motion in patients with
a decompensated normal pressure hydrocephalus.
Material and Methods: We assessed 20 healthy volunteers and 12 patients with
normal pressure hydrocephalus with a true fast imaging steady precession se
quence in a 1.5 Tesla clinical MR scanner (axial, coronal and sagittal orientation;
TR 4.8 ms , TE 2.3 ms , flip 70 °, SL 5 mm , FOV 330 mm , 3 slices) before, during
and after the performance of a Valsalva maneuver. Images were assessed both
in a cine mode and by measuring lateral ventricular size over time.
Results: We observed marked periventricular bra in mot ion in all healthy volun
teers with a mean reduction of the ventricular area during the Valsalva manouev
er of 18% +1-7. Patients with normal pressure hydrocephalus showed a sign ificant
reduction of periventricular brain motion (p < 0.001). Two subgroups of patients
could be identified , one with no periventricular motion (n=7) and one with residu
al but restricted periventricular motion (n=5) .
Conclusion: Dynamic assessment of periventricular bra in motion is a promising
method to assess patients with normal pressure hydrocephalus. Further assess
ment will need to show whether the presence of residual per iventricular motion
has a positive predictive value for future therapy such as CSF shunting.

C-1072
withdrawn by author

C-1073
A prospective randomized trial comparing contrast-enhanced targeted
versus systematic ultrasound guided biopsies: Impact on prostate cancer
detection
F. Frauscher' , A. Klauser', W. Horninger' , E.J. Halpern", G. Bartsch',
D. zur Nedden' ; ' Innsbruck/AT,2Philadelphia, PA/US

Purpose: We performed a prospective randomized trial comparing less than or
equal to 5 contrast-enhanced colour Doppler ultrasound targeted biopsy cores to
10 grey-scale ultrasound guided systematic biopsy cores to determine the irn
pact on the cancer detection rate.
Methods and Materials: We prospectively randomized 100 PSA screening vol
unteers with an elevated PSA (> 1.25 nglmL and tree-to-total PSA < 18%) to
undergo contrast-enhanced targeted or systematic biopsy. Contrast-enhanced
targeted biopsies with a limited number of cores « 6) were performed of hyper
vascular areas of the peripheral zone during administration of the US contrast
agent SonoVue® (Bracco, Italy). A sub jective grading of the vascularity from 0 to
3 was used: grade 0 = no color signal , 1 = low density, 2 = medium density, and 3
high density of colo r signals. The transit-time after bolus administration of the US
contrast-agent was assessed. Ten systematic biopsies were obtained in a stand
ard spatial distribution . Cancer detection rates were compared in the groups.
Results: Cancer was detected in 16/50 subjects (32%) by targeted biopsy, and
in 13/50 patients (26%) with systematic biopsy. The cancer detection rate was
significantly better for the targeted approach (p < 0.04). The detection rate for
targeted biopsy cores (15 .6% or 39/250 cores) was significantly better than for
systematic biopsy cores (6.8 % or 34/500 cores, p < 0.001). Assessment of the
transit-time demonstrated an earlier and higher peak enhancement of cancer
compared with ben ign tissue.
Conclusion: The overall cancer detection rate is significantly increased by con
trast-enhanced colour Doppler targeted biopsy compared with systematic biop
sy.

C-1074
MR Imaging of the ischemic cascade
H.J. Lamb; Leiden/NL

Purpose: The ischemic cascade represents the order of events in a patient with
ischemic heart disease. In the course of these events, multiple imaging modali
ties are required for monitoring the progression of disease, and for determination
of the stage of disease in the ischemic cascade. Cardiovascular MR (CMR) is
capable of evaluation of most aspects of the ischemic cascade, such as: (1) per
fusion, (2) metabolism, (3) diastolic function , and (4) systolic function . CMR has
become possible on most clinical scanners, but there is a general lack of knowl
edge how to apply these techniques. Therefore, the purpose of the present study
is to provide practical information for the education of technicians and radiolo
gists .
Materials and Methods: Based on clinical examples, MR imaging of the ischem
ic cascade will cover evaluation of acute and chronic ischemic heart disease in
patients with an ejection fraction below 35%. Applied MR techn iques will be ex
plained, concerning 31P-MR spectroscopy for evaluation of myocardial high-en
ergy phosphate metabolism , MR imaging for assessment of global and regional
cardiac function, myocardial perfusion, and delayed enhancement for determina
tion of viability and MR flow for diastolic heart function. All acqu isitions were
performed at rest and during dobutamine stress. In addition, MR spectra and
image processing will be discussed.
Results: The interested observer will be educated on all above mentioned as
pects, and the presented examples will form the basis for personal application in
their own hospital. One of the general objectives of this educational presentation
is to tra in radiologists to perform cardiac MR , thereby preserving this technique
for the field of radiology in the future. Moreover, it is possible that interested ob
servers contact us for later education and help to stimulate the field of CMR.
Conclusions: The most clinically relevant part of the ischemic cascade can be
imaged by cardiovascular MR. The interested technician or radiologist should
have a clear feeling of the possibilities of card iovascular MR. Further help to
implement the techniques at home is offered.

C-1075
Development of a comprehensive quantitative MRI (qMRI) protocol : In vivo
assessment of tissue minerals
T.G. Maris. E. Chryssou, O. Papakonstantinou, N. Papanikolaou,
P. Prassopoulos, N. Gourtsoyiannis; Iraklion/GR

Purpose: To introduce a new comprehensive qMRI protocol for the evaluation of
liver iron in multi-transfused thalassemic patients and HCV(+) patients by means
ofT1 , T2 and T2' quantitative MRI: Preliminary results.
Materials and Methods: LiverT1, R1, T2, R2, T2' and R2' values were calculat
ed in 10 thalassemic patients (mean age: 28.5:!: 5.4 yrs, median age : 27.6 yrs),
15 HCV(+) patients (mean age : 35.6 ± 6.7 yrs , median age: 34 .2 yrs) and 10
normal sublects on an 1.5 T MRI system. For the T1 calculation a breath-hold
single-slice-single-echo (Turbo FLASH) GRE sequence (TRfTElTlminfTlmaxlFA:
11/4 .2/10 /5000 ms/100) was used repeatably for 16 times each time varying T1
from 10 ms - 5000 ms . For T2 calculation a respiratory gated single-slice-16
echo (PHAPS) SE sequence (TRfTE1rrE16/FA 2000/22 .5/360 ms/90 0) was used.
For the T2' calculation a breathhold single-slice-double-echo spoiled GRE se
quence (TRfTE1rrE2IFAo:0160/2.7/5.3 ms/25) was used repeatably for 8 times.
Aqueous solutions of Gd-DTPA and agarose gels were used as external refer
ence standards for comparissons. Liver R1, R2, and R2' values and IiverT1 , T2
and T2' to external standard Tl, T2 and T2' ratios (T1-RLDF, T2-RLDF and T2'
RLDF) were calculated.
Results: Differences of liver mean T1, R1, T2', R2', T1-RLDF and T2'-RLDF
values between hemosiderotic patients and normal subjects were considered
extremely significant (p < 0.0001) . Differences of liver meanT1, R1, T2', R2', T1
RLDF and T2 '-RLDFvalues between HCV(+) patients and normal subjects were
considered statistically sign ificant (p < 0.01) .
Conclusion: R1, R2' , T1·RLDF andT2'-RLDF seem to be a valuable means for
the evaluation of liver iron on 1.5 T MRI scanners.
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C-1076
Carotid angioplasty: Safety and efficacy
l.V. Milosevic, B. lvan, M. Zaletel, I. Kocijancic, M. Surlan; Ljubljana/SI

Purpose: Carotid angioplasty and stenting (CAS) is a relatively new procedure
and it is essential to establish its efficacy and safety before it is introduced widely
into clinical practice. In Slovenia, we have also started with CAS with cerebral
protection by the study: Carotid Angioplasty: Safety and Efficacy.
Materials and Methods: From February 2001 to August 2002 we performed CAS
with cerebral protection in 45 patients aged from 51 to 82 years. 26 of them were
male and 19 female. All patients were symptomatic with stenoses greather than
70%. The patients were evaluated independently by a neurologist prior to and
during the procedure and follow-up examinations performed at 1, 6, 12 months.
Evaluation of cerebral protection devices was incorporated into the study.
Results: Technical success « 30% residual stenosis) was achieved in 430f 45
cases (95.6%). Peri-procedural minor stroke occurred in 2 of 45 patients (4.4%).
In one patient hyperperfusion syndrome and in another embolic stroke occurred.
In 43 patients CAS were performed without complications. Follow-up in all pa
tients revealed no transient ischemic attacks or new strokes.
Conclusion: According to our initial experience on 45 patients CAS could gain
more importance in stroke prevention with proper selection of patients and im
proved cerebral protection during procedure.

C-1077
High-resolution venographic BOLD imaging of the human brain
J.R. Reichenbach, C. Fitzek, D. Sauner, H.-J. Mentzel, WA. Kaiser; Jena/DE

Purpose: This work focuses on further development and validation of a new MR
imaging technique - BOLD venography - to improve the anatomic visualization of
the cerebral venous vasculature in patients with venous malformations, patients
suffering from multiple sclerosis to identify in-vivo small venous structures within
MS plaques, and patients with primary brain tumors or brain metastases.
Methods: The capability of BOLD venography is investigated by using 3D gradi
ent-echo sequences which are exquisitely sensitive to local deoxyhemoglobin
concentrations. This allows reasonable coverage in three dimensions, reveals
major venous structures (venules and pial) as well as abnormalities at the micro
vessel level. Both magnitude and phase images are reconstructed from the raw
data. Improved visibility of the venous vessels is obtained by designing phase
mask filter images from the reconstructed corrected phase images and multiply
ing these filter images with the corresponding magnitude images. Venograms are
created by performing a minimum intensity projection (mIP) over several parti
tions.
Results: While data collection is still ongoing, preliminary data will be presented.
The findings suggest that the smallest vessels visible on the images at a field of
1.5 T have a diameter of about 100-200 urn, as has been inferred from compari
son with radiographic atlases.
Conclusion: This study aims to refine physiological issues, which are funda
mental for an deepened understanding of the diseased brain state. The success
of this research will offer a means to study even small variations in the microvas
culature throughout the lesion that could prove valuable for a better understand
ing of brain pathologies.

A B ~ D E F G 569





The Matrix

EURORAD:
ECR 2003 Cases

571



The Matrix

0-0001
One stop cardiac shop
R. Rienmuller, G. Reiter, U. Reiter, O. Ryabikin, M. Kutateladze , M. Urschel,
H. Mlichler; Graz/AT

Based on short description 01ethiology, patho-anatomy and patho-physiology 01
card iac diseases as coronary heart diseases, cardiomyopathies, congenital and
acquired diseases , pericardial diseases and transplanted hearts, clinical ques
tions will be defined and radiological answers offered .As the non-invasive imag
ing methods as CT and MR include the simultaneous visualization of the chest
wall , of the lungs and of pulmonary and great vessels and because these struc
tures by themselves interact with the heart , they will be also included in the inte
grative approach of this project. The visitors will experience interactively that the
modern cardiac radiology is continuously moving from qualitative morphologic to
quantitative functional diagnostic and 3D visualization .They will get the possibil
ity to quantify coronary calcification (as a measure of atherosclerosis) and bone
mineral density (as a measure of osteoporosis) from the same CT images , to
measure the volumes of the left ventricle (as a measure of cardiac function) and
to measure myocardial perfusion and pulmonary blood flow and evaluate the
extent of possible coronary stenotic lesions in the same study and compare the
results with clinical data in a virtual One Stop Shop. Similarly using MR datasets
the visitors will learn the "One Stop Shop" approach for evaluation of coronary
heart disease , complex congenital cardiac diseases, and pulmonary imaging.
Quantitative flow measurements in the ascend ing aorta in routine studies and 3
dimens ional intracardiac flow imaging in experimental and clinical studies under
various cond itions with interpretation will be offered . 3-dimensional cardio-pul
mono vascular reconstructions and their need for easier and more successful
surgical treatment as a part 01 interdisciplinary cardio-surgery and radiolog ic
collaboration will be demonstrated. Our clinical digital case databank consists of
about 3000 cardiac CT studies and about 500 cardiac MR studies - a number
suff icient forsele ction of suitable demonstration and teaching files for the visitors
of The Matrix project of ECR 2003.

0-0002
Software assistants at MeVis for image based diagnosis and therapy
planning
C. Beck,T. Boskamp, D. Bbhm, H. Bourquain , V. Dicken, C.J.G. Evertsz,
H.K. Hahn, M. Hindennach, N. Karsseme ijer, S. Kohle, S. Krass,
B. Kummerlen, J.-M. Kuhnigk, M. Lang, F. Link, A. Lillmann, G. Prause,
B. Preim, R. Rascher-Friesenhausen, J. Rexilius, T. Roelofs, A. Schenk,
W. Spindler, N. Wedekind, S. Zidowitz; Bremen/DE

The research and development institute MeVis - Center for Medical Diagnostic
Systems and Visualization - is dedicated to computer assistance for image based
diagnosis in medicine. Except the solt copy reading (SCR) environment lor digit
al screening mammography, all applications described below are based on ILAB4,
a software platform for research, development , rapid prototyping and clinical eval
uation. The first four software systems (see below) are results of the national
project VICORA . VICORA is a joint effort of 6 radiological (Aachen , 2xBremen ,
Hannover, Mainz, Marburg) and two industrial partners (Siemens Medical Solu
tions, MeVis Technology).
All applications presented are fully interact ive.
More information is available at www.mevis .de.
1. Liver surgery planning: We present a software assistant for intervention plan
ning in liver surgery, in particular oncologic surgery and living related liver trans 
plants. After performing various image analysis and segmentation steps , a 3D
visualization of relevant anatomic and pathologic structures is created with flexi
bly adjustable presentation parameters. All objects are simultaneously overlaid
to a 2D view showing the original radiological data. 3D measurement tools for the
assessment of distances and angles are available for quantitative analysis. Vol
umetry results can be obtained for all objects or arbitrary combinations thereof .
Virtual needle placement and path analysis for minimally invasive therapies is
supported. Movies of animated 3D scenes for presentation and documentation
can be easily created.
2. Analysis of vasculature: We present a software assistant for the analysis and
visualization of vessels in CT and MRI datasets for diagnosis of aneurysms , sten
oses, and other diseases as well as for therapy planning. The software uses a
semi-automatic algorithm for the segmentation and skeletonization of the struc
tures of interest and allows visualization of the results as an overlay over the
original slices , in an interactive 3D display and in orthogonal and curved MPR
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views. For quantitative vessel analysis. the software is able to compute minimum,
average, and maximum cross section diameters as well as areas of cross sec
tions with high accuracy.
3. Analysis of contrast agent enhancement: We present a software assistant
for extraction and visualization of tissue perfusion parameters from dynamic im
aging 01 contrast agent enhancement. It includes region-based parameter calcu
lation from enhancement curves , parametric images (e.g., blood flow), animation,
3D visualization, multi-compartment modelling, a mode for comparing different
datasets (e.g., therapy monitoring), and motion correction. The application can
also perform batch processing of datasets with user-defined sellings for a con
sistent analys is in clinical studies , We demonstrate perfusion measurements of
the brain and lower extremities as well as the kinetics of breast cancer enhance
ment.
4. Diagnosis of lung diseases: We present a software assistant for diagnosis of
lung diseases with CT datasets. This includes appropriate 3D visualization tech
niques of large datasets, preoperative diagnosis using morphological quantifica
tion and visualization referring to lobes and segments, functional parameters
referring to lobes and segments, quantification and classification of emphyse
matte diseases, and tumor monitoring. The presented tools are designed to meet
the major challenges in thoracic CT: Exploding amount of data, quantification of
structure and function and limited time for assessement of lung CT data,
5. Neurological and neurosurgical image analysis: We present a software
assistant in the area of neurolog ical and neurosurgical image analysis. This in
cludes anatomical quantification, functional MR analysis with perfusion quantifi
cation as well as preoperative visualization for tumor patients that combines
various imaging informations (e.g., MRT. fMRI) . The software assistant allows
fast, robust and reproducible atrophy control (e.g., white matter, corpus callo 
sum, spinal cord) and dynamic brain volumetry in an open MR selting . Further
more, a semiautomatic multispectral segmentation method for anatomical and
pathological brain structures (e.g., white malter lesions) is presented.
6. Digital screening mammography: Digital mammography (FFDM) , soft-copy
reading (SCR) and computer-aided diagnosis (CAD) will have a considerable
impact on the radiologists' reviewing process . In the EC-funded project SCREEN
(2000-2002), a soft-copy reading system for digital mammography was devel
oped , suitable to replace film-based reading in European screening mammogra
phy programmes. This system is evaluated in the demonstration project
SCREEN-TRIAL (2002-2004) at seven European screening centers in Florence
(I), Marseille (F), Nijmegen and Utrecht (NL), Danderyd (S), Troms(N), and Bremen
(D).

0-0003
Computer aided analysis of medical images
J. Dijkstra, B.P.F. Lelieveldt , F. Behloul, M. Danilouchkine, P.J.H. de Koning,
J.P. Jansen, J.H.C. Reiber; Leiden/NL

Computerized methods for quantitative image analysis
The Division of Image Processing (LKEB) of the Department of Radiology (Lei
den University Medical Center) specializes in research towards new computer
ized methods for quantitative analysis to support clinical decision-making by
extracting relevant quantitative parameters from medical images. Besides the
analysis of two-dimensional images like X-ray images, there is a growing impor
tance of three-dimensional imaging techniques such as MRI and CT resulting in
a need for processing these large data . At the conference, the following projects
will be demonstrated, as part of the activities of our research group.
Automated contour detection in cardiac CT
Multislice spiral CT in combination with prospective ECG triggering has shown a
high potential of investigating the cardiac function with improved accuracy and
reproducibility. Left ventricular (LV)volume and mass can be accurately assessed
from the cardiac CT studies after outlining the exterior (epicardial) and interior
(endocardial) LV boundaries in dozens of images . We developed tools that per
form the segmentation of cardiac images in an efficient and highly automated
manner. One method is based on the use of robotics capable of analysing se
quences of 2-0 images, while the other method is based on so-called Active
Shape Model to segment the 3-D volumes . Initial clinical studies have shown
promising results.
Contour detection in IntraVascular UltraSound
IntraVascular UltraSound (IVUS) is a catheter-based technique , which provides
real-time high-resolution images of the arterial wall.The technique is used very
often for clinical research studies to measure in-stent restenosis. The technique
is also used frequently to monitor the stent placement or to visualize in-stent
restenosis. By performing a three-dimensional reconstruction of the pullback se
ries, it permits an advanced assessment of the vessel, lumen, stent strut, and
wall morphology and permits simple matching of the target segments.To reduce



the required analysis time and the subjectivity of the manual tracing procedure of
the boundaries, we have developed a software system for the automated quanti
fication of IVUS pullback sequences including the definition of multiple segments
and reference segments.
Automatic image analysis software dedicated to quantitative MRI in large
scale studies
The neuro- imaging group is involved in a very large scale NIH study (Age,
Gene/Environment Susceptibility study) where -8000 geriatric subjects will be
scanned . Among other protocols, Magnetization Transfer Images (MTI) and Dif
fusion Weighted Images (OWl) are acquired.We developed a software package
that segments automatically the intra-cranial cavity and the CSF in both MTI and
OWl images and generate histograms and related parameters (ex: peak height,
peak location ,.. .) for further statistical analysis. The software allows both case
by-case and batch processing modes . It requires less than 1 minute per subject.
Quantitative vascular angiography
Quant itative coronary arteriography (QCA) systems have been accepted in car
diology as the main tool for the analysis of progression and regression of coro
nary artery diseases. Up to now similar products for the analysis of vessels, other
than the coronary arteries were not available, and the quantitative analysis of
vascular diseases are mostly performed using eyeballing or by digital caliper
measurement tools.
A new software application, called QVA-CMS, has been developed lately for the
quantitative analysis of vascular morphology in peripheral arteries including new
algorithms for the centerline detection based on wavefront propagation.
MRA
The MRA-CMS software package has been developed for quantitative analysis
and 3D-v isualization of vascular structures in contrast-enhance MRA. Using min
imal user-interaction the centerline of a vessel segment and the luminal bounda
ries are detected automatically. Using the 3D-information about the geometry the
severity of vascular disorders, such as stenoses and aneurysms, can be accu
rately quantified.

0-0004
JULIUS: An extendable software framework for Image-guided surgery
E. Kecvc , T. Jansen, L. Ritter, B. v. Rymon-Lipinski, N. Hanssen; Bonn/DE

In this paper we introduce the extendable and cross -platform software frame
work JULIUS, which will become public available by the end of this year. JULIUS
consists of three conceptual layers and provides diverse assistance for medical
visualization, surgical planning and image-guided navigation. The system fea
tures a modular and portable design and combines both pre-operative planning
and intra-operative assistance within one single environment.
Introduction: In image-guided surgery the vision of reality is enhanced using
information from CT, MR and other medical imaging data. Certain instruments
can be guided by these patient specific images if the patient's position on the
operating table is aligned to this data [1, 2, 3, 4]. In order to bring the actual com
puter-aided pre-operative planning scheme into the OR, it is best to use one
single software environment for both the pre-operative planning process and the
intra-operative intervention. Since image-guided surgery is a relatively new field,
advanced algorithms and techniques should easily be integrated into this envi
ronmen t. To reach this goal , we developed the extendable and cross-platform
software framework JULIUS, which can be used as a general software frame 
work for rapid application development as well as a front-end for image-guided
surgery.
Methods: We developed JULIUS on top of the OpenGL graphics library using
the Visualization Toolkit vtk for all visualization tasks and the Qt library for the
user interface . JULIUS consists of three conceptual layers - see Figure 1: The
Julius Software Development Kit (JSDK) builds the core application and controls
the data processing pipeline. The Julius Graphical User Interface (JGUI) acts like
a front-end to the JSDK and offers easy handling combined with time-saving
functionalities to increase performance and productivity.The Julius Inter-Module
Commun ication (JIMC) provides information exchange schemes and communi
cation interfaces.
Results and Conclusions: With JULIUS we have created one single software
environment for both pre-operative planning and intra-operative navigation achiev
ing best results in routine surg ical cases as well as in new computer-aided inter
vention methods . Modules for semi-automatic segmentation and registration , 3D
reconstruction and visualization have been implemented. Interfaces to external
devices like navigation and haptic systems are provided. The software frame
work has been tested in first surgical trials. We found that the separation between
JSDK and JGUI enables on the one hand rapid software development for the
scient ific developer and on the other hand an intuitive handling for the surgeon .
Application areas range from cranio- and maxillofacial surgery, to neurosurgery

and orthopaedics. The clinical evaluation of the system in these areas will start
within the next months.

0-0005
EasyVision: Innovations for clinical practice
FA Gerritsen , M. Breeuwer, M.J. Quist , R. Wiemker, R. Truyen; Best/NL

EasyVision is an advanced multi-modality clinical processing workstation from
Philips . It offers an efficient and flexible viewing environment to assess X-ray, CT
and MR studies and a comprehensive set of clinical applications using powerful
technology for visualization. registrat ion, segmentation and quantitative analys is.
A selection of innovative projects will be presented at the ECR 2003 Matrix exhibit.
Information on Philips Medical Systems can be found at www.medical.philips .com.
CT brain pertuslon- quantitative analysis
Brain perfusion analysis based on contrast-enhanced CT of stroke patients may
help to decide on perfusion-restoring therapies. Locally decreased perfusion of
brain tissue reveals obstructions in arterial blood supply. Retrospective motion
correction and edge-preserving noise filters are used to enhance image quality
and measurements. Quantitative perfus ion measurements (cerebral blood vol
ume, flow and mean transit time) are obtained by deconvolving measured en
hancements with the arterial inlet function . The perfusion map may be used to
distinguish viable penumbrae from non-viable infarct areas.
Automated pulmonary nodule detection and measurement
Solitary pulmonary nodules can be automatically marked in high-resolution CT
data , even when they are attached to the pleura or surrounded by strong vascu
lature . A list of probable nodule candidates is presented to the radiologist for
review and closer inspection. This improves the detection rate and decreases the
inspection time. A single-click nodule segmentation allows more accurate vol
ume measurements in 3D, which is crucial for follow-up studies to observe nod
ule growth rates.
Automation of MR cardiac perfusion analysis
Automation of MR cardiac perfusion analysis may enable routine clinical use and
facilitate evaluation of the merits of CMR relative to nuclear medicine. Automat ic
registration is used to correct for mot ion and to allow rest/stress comparison.
Endo- and epi-cardial boundaries are automatically segmented and a set of clin
ically relevant parameters is automatically calculated and visualized.
HemoDyn
The HemoDyn project aims at improv ing ass istance for diagnosis and therapy
selection for cardiovascular diseases by using patient-specific models of the blood
circulation. Patient-specific blood flow, pressure, shear stress and vessel wall
strain can be calculated with the help of computational fluid dynamics simula
tions on patient-specific geometric models that are generated with advanced
segmentation techniques. Models for the adaptation of the vessel wall can be
used to calculate the short- and long-term reactions to changes. This may im
prove the selection of the most appropriate therapy and the prediction of out
come.

0-0006
Innovative approaches in computed tomography
T.G. Flohr, G. Kohl, A. Gupta , J. Qian, K. Stierstorfer, J. Simon , H. Bruder,
R. Raupach , E. Klotz, H. Fichte , D. Rinck, S. Schaller; Forchheirn/DE

We present innovative approaches in the field of computed tomography (CT) im
aging , covering recent advances in data acquis ition and reconstruction as well
as image postprocessing and clinical applications.
New multislice CT-systems with sub-millimeter slices, short scan times and ded
icated reconstruction algorithms taking into account the cone-angle of the meas
urement rays allow for a visualisation of small and complex anatom ical structures ,
e.g. the moving coronary arteries, with considerably improved spat ial resolution ,
approaching the goal of an isotropic volume image data set.
As an alternative approach to extend the current CT technology and its limita
tions , flat panel detector based Volume CT (VCT) systems are under investiga
tion. These systems allow for the complete coverage of rather large structures of
interest (e.g. moving organs or tumors) in one rotation , thus providing the poten
tial of acquiring these structures simultaneously with good temporal and 3 di
mensional resolution.
As of today these novel approaches are limited by the existing flat panel detector
technologies, not allowing fast enough rotation times and reasonable low con
trast resolution. Nether the less for these new CT systems novel reconstruction
approaches are being developed, as e.g. 3D backprojection techniques.
The latest MSCT systems and the improvements in the future are allowing for
new approaches in the visualisation of CT data in interventional procedures. Real
time augmentation in medical procedures (RAMP) has the potential to apply so-
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phisticated 3 dimensional visualisation techniques for the CT data and then com
bining it with the real world's view of the radiologist.
Even though this is still a topic of research, one can already experience these
augmented "worlds" and everybody is invited to conduct a biopsy with an audio
visual feedback life at our Matrix booth.
The overwhelming amount of information modern MSCT systems deliver oppose
major challenges to the radiologist. Computer aided diagnosis tools are supposed
to help the radiologist in the work-up of these large datasets, especially when
they are difficult to read, as e.g. tiny central pulmonary lesions.
One central component of a CAD solution is a detection algorithm for structures
of interest, e.g. a search algorithm for pulmonary nodules in the field of early
detection of lung cancer, for polyps in colonography, or e.g. for the different plaques
types in coronary heart desease.
But CAD is more than just detection algorithms; new approaches enabling the
radiologist to handle these high volume datasets (e.g. up to 2 x 1000 images in a
colonography examination) with ease, as demonstrated with the real-time ren
dering - without any preprocessing - in our LungCARE, Colonography and In
Space application.
As of today all CAD approaches are designed as black box solutions. The reader
has no possibility to understand, why a certain structure has been selected or
not. An alternative approach is what we call ICAD - interactive computer aided
diagnosis. The radiologist is always kept in the loop and has always full control of
the performance of the ICAD system. In principle the system is designed to com
bine the objective capabilities of the computer with subjective capabilities of the
human reader.
Another field of predevelopment are novel approaches to 3D blood volume and
perfusion analysis of whole organs and tumors.

0-0007
The Swiss National Center of competence in research in computer aided
and image guided medical interventions (NCCR Co-Me)
G. Szekely', P. Niederer" C. Baur", H. Bleuler", M. Oaversacclo", F. Lanqlotz",
L.-P. Nolte3 , P.Messmer', N. Magnenat-Thalm5 , F.Terrier", G. ZOnd',
S. Wildermuth'; 'ZOrichlGH, 2LausannelGH, 3Berne1GH,4BaslelGH,
5GenevaiGH

Technology transfer across different areas has dramatically changed the art of
medical interventions in the past few years. While a considerable part of this
development is already indispensable in today's daily clinical routine, current re
sults represent only the first milestones for medicine in the information age. Wide
spread integrated use of information technology, image guidance and intelligent
instrumentation offers a huge, and up to now only partially understood and ex
plored potential for improved patient care. The main research theme of the Cent
er is to understand and transfer the fundamental potential of modern
computer-based technology for the promotion of a novel paradigm for medical
interventions and ultimately of patient care. lt lies at the interfaces between basic
science, engineering, and medicine.
The focus of the NCCR is on the development, integration, and validation of en
abling technologies towards advanced computer aided and image guided sys
tems for medical interventions that support the complete treatment process from
diagnosis, therapeutic planning and simulation via intra-operative action to post
operative care, monitoring, and documentation. Special attention will be given to
evidence-based evaluation of the new treatment strategies together with the as
sessment of their socio-economic impact. In addition, the use of the underlying
strategies and concepts for novel forms of medical education and training will be
explored.
The NCCR is a joint nation-wide coordinated effort of a large number of academ
ic and clinical research and development centers, universities of applied scienc
es, and industrial and non-government organizations. Selected results will be
presented from current research of the following 12 individual projects:

• Sensor fusion, visual and active interfaces for minimally invasive surgery
• Micro-technique devices in minimally invasive surgery and surgery planning,

training & specification equipment
• Image guided therapy in otorhinolaryngology, maxillo-facial and reconstruc

tive, and dental surgery
• A versatile preoperative planner for orthopaedic surgery
• Technical, clinical and economical integration and validation of computer

assisted concepts in advanced trauma care
• Mechanical modeling of soft biological tissues
• Minimally invasive surgical approaches in orthopaedics
• Virtual Reality-based tools for interventional training and education
• Minimally invasive local treatment of malignant tumors under MRI guidance
• A generalized approach towards individualized functional modeling of hu-

man articulations
• Robotics in cardiovascular surgery
• Intelligent data analysis and visualization for body imaging and computer-

aided diagnosis
Acknowledgements: The Center is financially supported by the Swiss National
Science Foundation, the Swiss ETH Board and the Swiss Federal Institute of
Technology at Zurich.

0-0008
Optasia™medical image understanding
L. Meyer-Turkson; Stockport/UK

Image Metrics pic have developed an innovative and unique technology platform,
Optasia™edical, for automated medical image understanding.
At The Matrix, Image Metrics will showcase the latest technological developments
of optastav-ectcat and explain how this novel technology is being applied to
computer-aided detection (CAD) and other computer-assisted radiological pro
cedures.
Optasia™Medical is an enabling technology that provides a single solution for
automated analysis to a range of medical imaging applications. Solutions can be
seamlessly integrated into clinical workflow through a simple application-program
ming interface, such as a COM or NET component.
Applied to specific disease states, such as polyp detection in lung CT or coro
nary wall strain in echocardiography, Optasia™edical provides strong clinical
benefits:

• Early detection of anatomical abnormalities - improving patient outcome
• High system specificity - reducing operator intervention and saving reporting

time
• Automating temporal analysis - enabling differences to be modelled & under

stood
Image Metrics will demonstrate several applications of optasiaweoicat that dem
onstrate:

• Rapid solution development capability
• Ability to model a wide range of anatomical structures robustly with just 2

algorithms
• Robustness in understanding all structural variation within an image
• Scalable software architecture that contrasts with existing algorithm-by-algo-

rithm approaches
Image Metrics develops Optasia'vedical solutions for leading industry custom
ers worldwide. Several clinical studies are scheduled to explore specific early
stage cancer detection with leading medical centres of excellence.

0-0009
The ImageChecker-CT: Computer-aided detection (CAD) for chest MSCT
SA Wood, A. Schneider, A. Gamboa-Aldeco, R. Castellino; Sunnyvale, GAlUS

The use of sophisticated computer algorithms to detect abnormalities on radio
logical studies, which is currently commercially available for mammography, is
also being developed for chest CT studies. As with mammography, computer
aided detection (CAD) algorithms are designed to identify features on the images
that may represent disease that might otherwise be overlooked, ie, to decrease
the radiologist's false negative rate. There is, however, another factor in chest CT
studies that CAD can address, which is that of improving the radiologist's effi
ciency in case review.
With the rapid uptake of MSCT scanners in the clinical environment, more highly
resolved and faster data can be acquired with CT. CT has been the modality of
choice for anatomical imaging of the thorax. The faster acquisition times and
better resolution now possible with MSCT, make the advantages of MSCT partic
ularly suited for new and emerging applications in the thorax, because of the
complexities of the pulmonary anatomy and the time dependencies (movement)
of the structures of the thorax (i.e., heart, lung, blood). The amount of imaging
data on current multislice CT (MSCT) chest protocols is overwhelming, however,
often consisting of many hundreds of images.
The ImageChecker-CT is a complete CAD system that detects pulmonary nod
ules in MSCT exams of the chest. Studies have shown that, as with all imaging
studies, even experienced radiologists overlook nodules that are clearly present.
Preliminary data from an ongoing lung cancer MSCT study at the Mayo Clinic
suggests a miss rate of 24%, despite specifically screening for pulmonary nod
ules (1). Earlier CT studies have shown miss rates in the range of 14% (2) to 37%
(3). Preliminary results from the ImageChecker-CT are as follows: In 25 MDCT
(collimation range 1-3 mm) screening cases, 37 nodules (4.1-18.6 mm, mean
6.2 mm) were judged as actionable. The CAD system correctly marked 86.5%
(32/37) of the actionable nodules, with an average of 1.8 (120/67) false marks



per case . In 67 nonscreening cases (collimation range 1-3 mm), 110 nodules
(4.1 - 13.6 mm, mean 6.3 mm) were judged as actionable. The CAD system cor
rectly marked 95.5% (105/110) with an average of 2.6 (64/25) FP/case. The total
CAD sensitivity was 93.2% (137/147) at 2.0 (184/92) FP/case.The ImageCheck
er-C'T thus demonstrated high sensitiv ity for nodule detect ion without the com
promise of high false positive rate.

0-0010
RapldScreen® RS·2000: A cornputer-alded detection system for early-stage
lung cancer
F.F. Lure' , X.-W. Xu' , J. Lin', E. Martello ' , M. Yeh" M. Freedman", B. Ld;
'Rockville, MDIUS, ' Washington, DelUS

Developed by Deus Technologies, the RapidScreen<ii> RS-2000 system is a com
puter-aided detection (CAD) system that automatically ident ifies regions of inter
est (ROls) on a chest X-ray image that may have features associated with a
solitary pulmonary nodule (SPN), an important sign of early-stage lung cancer.
Radiologists can use the RS-2000 detection results as a "second opinion " to
increase the detect ion rate for early-stage lung cancers .
In a clinical trial, the Receiver Operating Characteristic (ROC) Multi-reader Multi
case method , involving 15 radiologists, was used to validate the safety and effec
tiveness of the RS-2000 system . At the radiologists ' average operating point,
there was a 14% improvement in the number of primary lung cancers detected by
radiologists at 9-30 mm in size , a 24% improvement at 9-15 mm in size , and a
34% improvement for the cancers that had been prospectively missed by two
radiologists in the Hopkins trial. The average cancer size on chest X-ray images
in this trial was 15 mm. Previous studies of cancers missed at screen ing have
average sizes of 13-16 mm. At the radiologists' average operat ing point . the radi
ologists ' specificity in false positive detection remained unchanged. This study
also found that for 14 of 15 radiologists, the potential improvement when combin
ing the RS-2000 with the radiologist exceeded the potential improvement when
combining two radiologists.
The US-FDA has granted marketing approval for the RS-2000 system and sever
al systems are installed in various locations worldwide . Radiologists using the
RS-2000 are able to detect early-stage lung cancer and provide early treatments.
These cancers are typically non-small -cell lung cancers (NSCLC) located in pe
ripheral regions and pathologically categorized as squamous cell , adeno-, and
other non-small -cell non-differentiated carcinomas. Detect ion and treatment of
these NSCLC at their early stages can thus potentially save patients' lives.
Deus has developed a DICOM-compliant AS-2000 CAD processor to opera te in
a network environment. This processor is currently undergo ing final testing at
several clinical sites. The CAD processor automatically receives and analyzes
PAiAP chest X-ray images from general imaging modalit ies such as computed
radiography (CR) and digital radiography (DR). The detection results, represent
ed as burned-in marks on the original images, stand-alone overlay ROllocations,
and gray-scale bit planes , are automatically sent to review workstations, picture
archiving systems, and DICOM-comp liant printers . Process ing digitally -acquired
and dual-energy soft-tissue images can allow the RS-2000 to detect SPNs in
difficult regions (e.g., behind the heart and in the lung apices) and to reduce false
positives.

0-0011
Spatlo-temporallmaglng software at IRISA for image based diagnosis and
therapy planning
C. Barillot , P. Hellier , I. Corouge , F. Rousseau , P. Bouthemy ; RenneslFR

IRISA is a publicly funded research laboratory with a staff of 450, including 150
research faculty staff and 115 postgraduate students.INRIA, the CNRS, the Uni
versity of Rennes 1 and INSA Rennes are all partners in this mixed research unit.
Twenty research teams are centered around all major information technology
topics . These generic themes find their application in many fields, resulting in
interdisciplinary cooperation with other leading professionals from both the med
ical, academ ic and the industrial world . in areas such as telecommunications,
multimedia , transport , genome science, emerging technologies applied to health,
environment etc. (more information are available from http://www.irisa.fr).
The VISTA team at IRISA, headed by P. Bouthemy, is concerned with image se
quence analysis and active vision. More precisely, it addresses two broad issues:
analysis of physical phenomena for provtdinq image-based or scene-based mo
tion-related measurements, and for investigating recognition and interpretation
of temporal events; perception and control of automated or robot systems , for
handling manipulat ion, tracking, navigation, surveillance or exploration tasks . In
this context, the VISTA team is interested in several types of spatio-temporal
images: from optical imagery (video, infra-red) , to X-ray, MRI and acoust ics (so-

nar, echography) . Statistical approaches (involving Markovian and Bayesian
models and methods) have been developed to properly handle motion and defor
mation analysis. The aspects of long-term spatio-temporal analys is (e.g., track
ing) are particularly studied (more information are available from
http://www.irisa.fr/vista) .
In the context of the development of software for 3D and 3D+t image analysis in
the field of medical imag ing , we have developed a software platform
(called VlsTAL) of generic algor ithms used in various contexts (linear and de
formable registration , segment ation, stat istical modelling or geometric calibra
tion of medical images and systems ). This software platform is constituted by
generic classes (Image3D ), Image4D and Lattice C++ Templates) as well as of
series of 3D and 3D+t image processing libraries . VlsTAL is an environment in
dependent from the software platform (it runs on Windows, SGI, Linux and Sola
ris).
This environment serves at present as a base in the development of software
dedicated to specific image based diagnosis and therapy planning applications.
The demonstration will show some of them in the context of:

• Neuroimaging, for the :
segmentation of brain structures using active models
matching of series of volumes using rigid and deformable registrations
construction of local and global anatomical and functional statistical brain
atlases (using MRI, MEG, fMRI, ... )

• Neurosurgery, for the registration of pre-operative and intra-operative imag
es (using 3D ultrasound )

• 3D ultrasound, for the automatic calibration of 3D "freehand" systems

0-0012
Computer-assistance and robotics in intervention and surgery

0-00128
Virtual liver surgery: From visualization to navigation
E. Sorantln , G. Werkgartner, R. Wegenkittl , A. Fuhrmann, R. Beichel,
M. Riccabona : GraziAT

Oncolog ic liver surgery has to balance the extent of tumor removal against pa
tient survival and life quality. Cross section imaging modalities provide excellent
resolution, but the mental transformat ion of a 2D image series to a 3D represen
tation of the underlying patho - anatomy is a complex process. In addition , it is not
always possible to estimate the resection extent preoperat ively. Furthermore,
besides ultrasound there is no navigation intraoperatively.
The purpos e of the exhibition is to demonstrate a system for plann ing liver sur
gery including anatomical and functional volumetry as well as to demonstrate the
possib ilities of augmented Virtual Reality for intraoperative navigat ion.

0-0012b
The varloscope AR: A head mounted operating microscope for Image
guided therapy
M. Flgl, W. Birkfellner , C. Ede, J . Hummel , R. Hanel, F.Wanschitz ,
F. Watzinger. R. Ewers, H. Bergmann ; Vienna/AT

We present the Varioscope AR, an optical see through head mounted display,
which is intended for use in computer aided surgery (CAS).The Varioscope AR
has an open interface to an arbitrary CAS system. lt was tested in several pre
clinical evaluations as skull base surgery and dental imptantology using VISIT, a
CAS system developed at our institute . We present the results of these preclini
cal evaluations, which were all performed with fixed zoom adjustment and within
a fixed focal plane. We also provide an outlook to possible further developments
of the hardware towards variable zoom and focus .

0-0012c
A new image guided surgery system using an assistant medical robot with
6 degrees of freedom
R. Bale, P. Kovacs, C. Muller,T. Lang, M. Knoflach, M. Vogele; Innsbruck/AT

With the new SENSIOM™assistant robot (Medical Intelligence Inc., Schwab
munchen , Germany ) it is possible to reach special targets in the body of the
patient. It enables the user to quickly and safely guide an instrument along a
desired trajectory to the target. The method is based on the 3D visualizat ion of
CT or MRI scans of the patient. The PC based planning software allows for sim
ulation , visualization, and control of the robot and supplies advanced features of
state-of-the-art image gUidance systems. It can also be integrated with different
image guidance systems . SENSIOM™uses landmark based referencing meth-
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ods to establish the transformation of the tool coordinate system to the patient.
The pre-operative planning is accurately transferred to the operation. The tool
guide is attached to the robot and pre-positioned manually in the proximity of the
entry point. Position, orientation, and depth of the insertion are defined with the
tool held by the robot. We present our first phantom studies and initial clinical
experiences with the novel device.

D-0012d
Inter-active locallsator for CT- and US-guided biopsies "B-Rob I"
G. Kromeif, M. Figl, J . Kellenbach, M. FOrst, W. Birkfellner, R. Hanel,
J. Hummel , H. Bergmann, J. Lammer ; Vienna/AT

"B-Rob I" either has access to (a) CT-imaging data sets acquired immediately
before an intervention or (b) to US-data during an intervention in order to plan a
safe needle trajectory. After planning of the intervention, the robotic system acts
as an inter-act ive guidance - i.e. the medical instrument will be manually or auto
matically positioned. During the intervention , the robot kinematic holds the nee
dle guide in a defined position/orientation to the patient's body - the needle
insertat ion itself will be performed by the physician . It was one of the major re
quirements to combine the system with different imaging systems available in the
hospital. Thus , the entire system is mounted on a mobile rack and uses video
signal as standardized input source .The developed prototype system "B-Rob I"
includes the following components: (1) CT-scanner or US-imaging system with
video interface, (2) optical tracker system (NDI Polaris), (3) 4DOF robotic system
for gross positioning, (4) 3DOF needle position ing unit NPU, (5) special designed
robot control system and input device; safety switches, and (6) L1NUX based
industrial PC including the medical planning software. In a series of phantom
tests compatibility to clinical work-flow and accuracy have being validated .

0-0012e
Robotic assisted biopsy using ultrasound guidance
J. Kellenbach, G. Kromeif, M. Figl, M. FOrst,W. Birkfellner, R. Hanel .
J. Hummel , H. Bergmann; Vienna/AT

Purpose: To develop a robotic system in order to assist ultrasound-guided biop
sies. Preliminary phantom tests shall validate feasibility.
Methods: Positional data of an US transducer while target ing peas (mean diam
eter 9.3 ± 0.1 mm) embedded within a custom-made gel-phantom was recorded
by an optical tracking system. Once the best trajectory for biopsy was localized,
positional data of the transducer was transferred to the robot control system (L1NUX
based industrial PC equipped with video capture card and in-house developed
medical planning software). Appropriate posit ion, angulation and pitch were cal
culated and the robotic arm moved automatically to the planned insertion path
aiming at the center of the target.
A custom-made needle guide holder attached to the robotic arm provided guid
ance for a 17-gauge coaxial puncture needle , combined with 18-gauge long bi
opsy needle.The needle insertion itself was performed by the radiologist and an
automated biopsy device (Magnum Core high Speed [22 mm excursion] was
used.To proof efficacy the lenght of the harvested biopsy specimen was evaluat
ed. Abbreviations of the actual needle tract from the center of the target were
evaluated in 2 orthogonal axis using ultrasonography.
Results: In all 20 targets successfull biopsy was performed with only one needle
pass necessary. The mean lenght of the harves ted specimen was 5-5±1.2 mm
and the median distance between the needle tip and the target was 0.9 (range 
3.6 to 3.0 mm).
Conclusions: Robotic assisted biosp ies with high accuracy were feasible using
US guidance .

0-0012f
Computer aided long bone fracture reduction
W. Birkfellner ' , J. Wirth ' , B. Baumann ' , W. Burgstalle r' , A. Jacob',
H. Staedele ' , P. Regazzoni2, X. Yang2, P. Niederer 2, P. Messmer2; ' Vienna/AT,
' Bas /eiGH

We present LORENZ, a system for computer aided fracture reduction planning in
trauma care under development at our institution. The system should help the
surgeon select the optimum osteosysnthesis and plan the reduction path.ln a
further step, LORENZ is intended to act as a back-end for controlling a robot
doing the reposition.
As opposed to earlier efforts like the FRACAS-system (Dr. Joskowicz, Hebrew
University, Jerusalem), LORENZ is entirely based on radiographs. An optimum
model of a long bone is selected from a CT-database using 2D/3D registration.
The user can select an arbitrary osteosynthesis device from standard CAD-data .

The CT-model is represented in a hybrid visualization engine using both OpenGL
and voxel representat ions. Parallel to the perspective surface representat ion, ra
diographs are simulated in order to simplfy the orientation for the surgeon .
LORENZ was developed using the AVW-4 .0 library, OpenGL , and the cross plat
form at-toolkit. We present a cross-platform hybrid visualization system for com
puter-assisted trauma care. Numerical results for the 2D/3D matching for finding
an optimum model lie in the range of +/- 1.5 degrees and +/- 2 mm. LORENZ is
an innovative step toward s computer-assisted trauma surgery, whose require
ments differ in some details significantly from the application of this technology in
orthopaedics.

0-0012g
Computer aided liver surgery
S.M. Schwaighofer, M. Scharitzer , G. Lechner; Vienna/AT

An exact preoperative planning is complicated by anatomic variability of the int
rahepatic vessels, the distortion of the vessels by the tumor or preceding liver
resections with regenerative growth of some liver segments.Three-dimensional
(3D)-images integrate axial CT-sections into a form, which is easier to interpret
for surgeons. The applied segmentat ion method is based on the Watershed from
Markers-algorithm.Accumulating a homogeneity sensitive cost -function, parts of
the volume are associated with different objects . User defined markers , placed
inside the anatomical structures of interest (liver, aorta, vena cava) define the
initial volume region to be processed.The visualization of the segmented objects
is done using two-level volume rendering . Additionally, spher ical markers , which
are variable in size, can be fit into the liver model at the site of the hypodense
intrahepatic lesion . Automatically, a volumetric evaluation of the segmented ob
jects is included. Additionally, virtual straight resection lines can be placed into
the liver to simulate the remaining liver volume after partial resection .This virtual
reconstruction of the liver is exported to an HTML-file , which can be visualized on
every computerllaptop. In complicated cases , models of the liver consisting of
synthetic material can be made. The technique is called stereolithography and
enables the production of a threed imensional modell of the liver through laser
supported technology, that visualizes liver vessels in relation to intrahepatic le
sions.

0-0012h
Mapping of anatomical and functional data In neurosurgery
W. Recheis , R. Hullary, M. Verius, S. Golaszewski, W. Eisner, F. Koppelstatter,
C. Siedentopf, T. Fiegele, S. Felber, D. zur Nedden; InnsbruckiAT

1. Resections of brain tumours carry among other complications a signif icant
risk of postoperative motor def icits. For the preoperative diagnosis of neuro
logical disorders in tumorous cortical areas BOLD functional magnet ic reso
nance imaging (fMRI) of brain activation is performed. During neurosurgery,
the brain area of interest Is electro-stimulated in order to obtain the function
ality of the affected regions. Additionally, the cortical stimulation points are
registered with an ultrasound digitizing device. Pre- and postoperative CT
and MR datasets and fMRI maps of the patient are matched with the intraop
erative digitized stimulation points .These multim odal dalasets can be used
for preoperative planning of the tumour resection and for intraoperative nav
igation and follow-up studies for the necessary quality assurance of the oper
ation.

2. Deep brain stimulation is a widely used therapeutic instrument in therapy of
movement disorders , pain syndromes and extratemporal non-tumorous epi
lepsia . It is essential to perform postoperative control of electrode posit ion in
neural tissue following stereotactic deep brain surgery. Stereotactic planning
was performed by means of image fusion CT and MRI.
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EURORAD
Cases submitted for publication at ECR 2003
(166 cases listed by date of submission as of January 14, 2003)

The cases that have been selected for pre sentation at the E3session on Monday,
March 10, 2003,14:00 - 15:30 in the "Knossos" theatre, cannot be specified in
the list , as the reviewing process has nol been completed by Ihe dale of printing.

Spinal chordoma (Online)
E.K. Tavernaraki, M. Stasinopoulou , E. Andriotis, S. Markidou. A. Tavernaraki
(2002, Sep. 16)
URL:http.1/www.eurorad.orgicase.cfm?UID=1839

Ivory vertebra: Non-Hodgkin's lymphoma (Online)
N. Ramesh , N. EI-Saeity, G.D. Hurley (2002, Sep. 16)
URL:http ://www.eurorad.orgicase.cfm?UID=1841

Mucin-producing metastasis mimicking cerebellar haematoma:
Unusual CT and MRI findings {Online}
V. Katsiva, E. Kailidou, A. Manataki , G. Pantazis , A. Seretis (2002, Sep. 18)
URL:http://www.eurorad.orglcase.cfm?UID=1845

Superior rectal artery haemorrhage treated by embollsation (Online)
R. Challa , J. Hopkins, I. McCafferty, GW. Lipkin (2002, Sep. 19)
URL:http://Www.eurorad.orgicase.cfm ?UID=I846

Extracranial carotid artery aneurysm (Online)
K. Karaman, L. Onat , M. Sirvanci, C. Duran (2002 , Sep. 20)
URL:http ://www.eurorad.orgicase.cfm ?UID=I848

Multi-detector helical CT in giant dissecting aortic aneurysm:
Diagnostic value of 3D volume rendering imaging (IN EDITION)
J.M. Esteban (2002, Sep. 23)
URL:http ://www.eurorad.orglcase.cfm?UJD=1851

Transcatheter arterial embolization of internal mammary artery
in hepotocellular carcinoma (IN EDITION)
N. Ceyde li , H. Oouz , M. Paryldar , I. Oran, A. Memis (2002 , Sep. 27)
URL:http://www.eurorad.orgicase.cfm ?UID=1854

MRI in spinal hydatid disease (IN EDITION)
A. Athanassopoulou, E. Kailidou , A . Gouliamos, A. Kalovidouris (2002, Sep. 28)
URL:http://www.eurorad.orgicase.cfm?UID=1855

MRI of parotid glands in Sjogren's syndrome (IN EDITION)
N. Danchaivijitr, S. Tamburini, J.R. Hesselink (2002 , Sep. 30)
URL:http://www.eurorad.orgicase.cfm?UID=1856

Intestinal malrotation and intussusception (IN EDITION)
E Kocakoc , S. Serhatlioglu, Y. Boztosun, M. Turfanda , A. Kazez (2002, Oct. 03)
URL:http://www. eurorad.orgicase.cfm ?UID= 1860

Osteolytic process of the distal tibia In childhood (Online}
J.e. Le Van An, J. Steiner, F. Rely. F.Jarno (2002 , Oct. 05)
URL:http://www.eurorad.orgicase.cfm?UJD=1862

Solitary vena cava thrombus as a late recurrence of renal cell carcinoma
(IN EDITION)
A. Minervini , J. Lera, G. Salinitri, D. Caram ella (2002 , Oct. 07)
URL:http ://www.eurorad.orgicase.cfm?UID=1863

Epidermoid cyst of the testis (Online)
N. Ramesh , N. EI Saeity, G.D. Hurley (2002 , Oct . 07)
URL:http:// www.eurorad.orglcase.cfm ?UID=1864

Pseudocarina sign in an intrathoracic mesentera-axial type gastric
volvulus on CT (IN EDITION )
A. Kir is, E. Kocakoc. Y. Sen, Z . Bozgey ik, A. Savranlar (2002, Oct. 08)
URLhttp:// www.eurorad.orgicase.cfm ?UJD=1867

Budd-Chlarl syndrome (Online }
N. Krug Noronha, L. Sousa, J. Reis, FReis (2002 , Ocl. 08)
URL:http://www.eurorad.orgicase.cfm?UID=1868

Sister Mary Joseph's nodule caused by sigmoid colon carcinoma {Online}
F Alper, M. Kantarci, A.A. Balik, O. Onbas, A. Okur (2002 , Oct. 14)
URLhttp://www.eurorad.orgicase.cfm?UID=1875

Chondrosarcoma of the scaputa (IN EDITION)
M. Pantziara , E.K. Tavernaraki, M. Stassinopoulou, E Andriotis, A. Tavernaraki
(2002 , Oct. 17)
URLhttp://www.eurorad.orgicase.cfm ?UJD=1879

CUbonavicular coalition {Online}
A.K. Ganiyusufoglu, K. Karaman , M. Sirvanci, L. Ulusoy, O. Aydiner
(2002, Oct. 17)
URLhttp://Www.eurorad.org/case.cfm?UJD=1880

Small bowel MRI in a patient with malabsorption syndrome {Online}
P. Paolantonio, C. Miglio, M. Celestre, D. Marin, F. Altomari (2002, Oct. 17)
URL:http://www.eurorad.orgicase.cfm?UID=1881

Paracardlac pleural Castleman disease: Radiographic and MR findings
(IN EDITION)
S.-F. Ko, S.-H. Ng, Y.-L. Wan, M.-J. Hsieh ,T.-Y. Lee (2002, Oct. 18)
URL:http://www.eurorad.orgicase.cfm?UJD=1882

Hand-Schuller-Christian disease (IN EDITION)
EK. Tavernaraki, M. Pantziara, M. Stassinopoulou, E. Andriotis, A. Tavernaraki
(2002, Oct. 18)
URL:http://Www.eurorad.orgicase.cfm ?UID=1883

Blunt abdominal trauma associated with testicular dislocation
and contralateral inguinal hernia (Online)
S.-F. Ko,Y.-L. Wan, S.-H. Ng, C.-C. Huang ,T.-Y. Lee (2002, Oct. 19)
URLhttp.1lWww.eurorad.orgicase.cfm?UID=I884

Asymptomatic calcified mesenteric and liver hydatid cyst (IN EDITION)
E. Kocakoc, S. Serhatlioglu. H. Artas, H. Yildirim, E Ogur (2002 , Oct. 22)
URL:http ://www.eurorad.orgicase.cfm?UID=1891

Renallymphangiomatosis (IN EDITION)
K. Hazarika, M. Sharma, H. Ray Choudhury (2002 , Oct. 23)
URL:http://Www.eurorad .orglcase.cfm?UID=1893

Malignant biliary obstruction: An unusual case of re-stenting (IN EDITION)
V. Prabhudesai. R. Orme ,T.Z. Win . K. Mitra (2002 . Oct. 28)
URL:http://Www.eurorad.org/case.qfm?UJD=19oo

Ultrasound diagnosis of ureteral obstruction: A low third ureter stones
(IN EDITION)
S. Kapustin (2002, Oct. 29)
URLhttp://www.eurorad.orgicase.cfm?UID=1903

Fat-fluid level in an ovarian cyst of an elderly woman (IN EDITION)
E Kocakoc, S. Serhatlioglu, H. Yildirim , H. Uysal, E Ogur (2002, Oct. 30)
URL:http://www.eurorad.orgicase.cfm ?UJD=1907

PedIcular screw complications (Online)
A.K. Ganiyusufoglu, M. Sirvanci, L. Ulusoy. K. Karaman. C. Duran (2002 , Oct. 31)
URL:http://www. eurorad.orgicase.cfm ?UJD= 1909

Partial mole presenting with a 14 weeks living fetus (IN EDITION )
A. Murat ,Y. Boztosun (2002, Oct. 31)
URL:http://Www.eurorad.orgicase.cfm?UID=1912

Ultrasound diagnosis of ureteral obstruction: A middle ureter stone
(IN EDITION)
S. Kapustin (2002 , Oct. 31)
URLhttp://www.eurorad.orgicase.cfm?UJD=1913

Ultrasound diagnosis of ureteral obstruction: Stone in a middle third
of ureter (2) (IN EDITION )
S. Kapustin (2002, Nov. 02)
URL:http://www.eurorad.orgicase.cfm ?UID=1916

Anglo-CTexamination in rare congenital aortic arch malformation
(IN EDITION)
T. Sch iszler , H. Karteszi, K. Kiss, E. Mako (2002 , Nov. 04)
URLhttp://Www.eurorad.orgicase.cfm?UJD=1917

Recurrence of a treated hepatocellular carcinoma infiltrating the portal vein
(Online)
V. Cantisani, F.Altomari, F Arduini , C. Migl io, E. Pagliara (2002 , Nov. 05)
URL:http://www.eurorad.orgicase.cfm?UlD=1919



EURORAD

Sacrallipomyelocoele: Ultrasound and MRI appearances (IN EDITION)
E. Kavanagh, T. Rohininath, S. Ryan (2002, Nov. 05)
URL:http://www.eurorad.org/case. cfm?UID=1920

Aicardi syndrome (IN EDITION)
M.E. Hurley, E. Phelan, J. Me Menamin (2002, Nov. 06)
URL:http://www.eurorad.org/case.cfm?U1D=1922

Importance of contrast-enhanced multislice CT colonography in a case of
incomplete conventional colonoscopy due to obstructive neoplasm
(IN EDITION)
V. Cantisani, S. Visconti, D. Fazzini, F. Piacentini, A. Iannaccone (2002, Nov. 07)
URL:http://www.eurorad.org/case. cfm?U1D=1923

Cystic lesion of the pineal gland: MRI findings (IN EDITION)
V. Cantisani, S. Visconti, E. Pagliara, F.Arduini, D. Fazzini (2002, Nov. 07)
URL:http://www.eurorad.orglcase.cfm?UID=1924

Chronic intramuscular psoas urinoma presenting with atypical hip
symptomatology (IN EDITION)
K. Chamalakis, P. Prassopoulos, A.A. Hatzidakis, N.C. Gourtsoyiannis
(2002, Nov. 10)
URL:http://www. eurorad.org/case. cfm?UID= 1926

Role of multidetector row CT in preoperative assessment of patients with
ureteropelvic junction obstruction (IN EDITION)
T.A. EI-Diasty, A.A. EI-Nahas, M.E. Abou-Elghar (2002, Nov. 12)
URL:http://www. eurorad.org/case.cfm?U1D=1928

Spontaneous renal artery dissection (IN EDITION)
K. Karaman, L. Onat, M. Sirvanci, C. Duran, M. Yylmaz (2002, Nov. 13)
URL:http://www.eurorad.orglcase.cfm?UID=1929

Hepatic lipoma: MRI findings (IN EDITION)
V. Cantisani, S. Visconti, F.Arduini, E. Pagliata, D. Fazzini (2002, Nov. 13)
URL:http://www. eurorad.org/case.cfm?U1D=1930

Popliteal artery entrapment syndrome with distal embolization (IN EDITION)
K. Karaman, L. Onat, M. Sirvanci, C. Duran, M. Yylmaz, AX Ganiyusufoglu
(2002, Nov. 13)
URL:http://www.eurorad.org/case.cfm?UID=1931

Role of multidetector row CT in preoperative assessment of patients with
ureteropelvic junction obstruction (IN EDITION)
T.A. EI-Diasty,A.R. EI-Nahas, M.E. Abou-Elghar(2002, Nov. 13)
URL:http://www. eurorad.orglcase.cfm?UID=1932

Lipoma arborescens of the knee (IN EDITION)
J.C. Vilanova, J. Barcelo, M. Villalon (2002, Nov. 15)
URL:http://www. eurorad.org/case.cfm?UID=1935

Cerebral venous infarct: A nontraumatic emergency studied with CT and
MRI (IN EDITION)
E. Kailidou, V. Katsiva, A Manataki, G. Pantazis, M. Tibishrani (2002, Nov. 16)
URL:http://www. eurorad.org/case.cfm?U1D=1936

A case of abdominal actinomycosis mass (IN EDITION)
B. Gulek, S. Ugurlu, S.l. liylan (2002, Nov. 17)
URL:http://www.eurorad.org/case.cfm?U1D=1937

Primary mesenteric fibromatosis: Multislice helical CT findings (Online)
V. Cantisani, F.Altomari, G. Andreoli, C. Miglio, G. Nardis (2002, Nov. 17)
URL:http://www.eurorad.org/case.cfm?U1D=1938

Posterior reversible encephalopathy syndrome (IN EDITION)
E. Kailidou, V. Katsiva, A. Manataki, G. Michailidis, M. Tibishrani (2002, Nov. 17)
URL:http://www.eurorad.org/case.cfm?UID=1939

Thoracic meningocele in a patient with neurofibromatosis:
Multidetector spiral CT findings (IN EDITION)
V. Cantisani, F.Altomari, C. Miglio, M. Celestre, S. Visconti (2002, Nov. 18)
URL:htfp://www.eurorad.org/case.cfm?UID=1941

Iatrogenic splenic Infarction following laparoscoplc adrenalectomy:
Contrast-enhanced US findings (IN EDITION)
V. Cantisani, E. Pagliara, F.Arduini, S. Visconti, G.M. Andreoli (2002, Nov. 18)
URL:htfp:llwww.eurorad.orglcase.cfm?UID=1942

Bilateral acute traumatic spondylolysis (IN EDITION)
AJ. Pandian, H. Elmadbouh (2002, Nov. 19)
URL:http://www.eurorad.orglcase.cfm?UID=1944

Fenestral and cochlear otosclerosis (IN EDITION)
I, Carruet, R. Hermans (2002, Nov. 19)
URL:http://www.eurorad.orglcase.cfm?UID=1945

Co-incidence of spontaneous osteonecrosis and stress fracture
(IN EDITION)
AK. Ganiyusufoglu, C. Duran, L. Ulusoy, K. Ozer, M. Sirvanci (2002, Nov. 20)
URL:http://www.eurorad.org/case.cfm?U1D=1946

Epidermoid cysts of the testis (IN EDITION)
H. Moschouris, T.H. Lampropoulos, C.H. Drossos, S. Filaditakis, D. Matsaidonis
(2002, Nov. 20)
URL:http://www.eurorad.org/case.cfm?UID=1947

Quality criteria implementation in chest CT examinations
for lung carcinoma (IN EDITION)
L.M. Moran, R. Rodriguez, A. Calzado, N. Gomez, A. Mendez (2002, Nov. 20)
URL:htfp://www.eurorad.org/case.cfm?UID=1948

Mid esophageal diverticule due to tuberculosis (IN EDITION)
A Akca (2002, Nov. 20)
URL:http://www.eurorad.org/case.cfm?UID=1949

Retrocaval ureter (Online)
V. Majuran, S.R. Vydianath, F.Aitchison (2002, Nov. 20)
URL:htfp://www.eurorad.org/case.cfm?U1D=1950

Central pontine myelinolysis: CT appearances {Online}
A. Pallan, S.R. Vydianath, C.Y. Lee (2002, Nov. 22)
URL:http://www.eurorad.org/case.cfm?UID=1951

Aneurysmal intrahepatic portal-hepatic venous shunt (IN EDITION)
E. Vasiliadi, X.Dimopoulos, P.Siemou, A. Tzannetaki, G. Pampouras
(2002, Nov. 23)
URL:http://www.eurorad.org/case.cfm?UID=1952

Neurofibromatosis of long bones (IN EDITION)
E. Hartabilas, N. Vougiouklis (2002, Nov. 24)
URL:http://www.eurorad.org/case.cfm?UID=1953

Hepatic amebic abscess (IN EDITION)
B. Gulek, S. Ugurlu, A. Akova (2002, Nov. 24)
URL:http://www.eurorad.orglcase.cfm?U1D=1954

A case of Mayer-Rokitansky-Kuster-Hauser syndrome: CT findings
(IN EDITION)
V. Cantisani, S. Visconti, D. Frascinetti, G.M. Andreoli, F. Arduini (2002, Nov. 25)
URL:http://www.eurorad.org/case.cfm?U1D=1958

CT findings of pulmonary Kaposi's sarcoma in a patient with AIDS {Online}
V. Cantisani, G.M. Andreoli, L. Capoccia, T. Celano, D. Pepino (2002, Nov. 25)
URL:http://www.eurorad.org/case.cfm?U1D=1959

Intradural extramedullary capillary hemangioma (IN EDITION)
J. C. Vilanova, J. Barcelo, M. Villalon (2002, Nov. 26)
URL:http://www.eurorad.org/case.cfm?U1D=1961

Cervical schwannoma (IN EDITION)
AJ. Pandian, H. Elmadbouh (2002, Nov. 27)
URL:http://www.eurorad.org/case.cfm?UID=1963

Intrapelvic schwannoma with right seminal vesicle involvement
(IN EDITION)
Y Vankan, A. Oyen (2002, Nov. 27)
URL:http://www.eurorad.org/case.cfm?U1D=1964

Jeune's syndrome (IN EDITION)
rz. Win, V. Prabhudesai, K. Mitra, D. Bakalinova (2002, Nov. 27)
URL:http://www.eurorad.org/case.cfm?U1D=1965

Contrast enhancement in duplex assessment of high grade internal carotid
stenosis (IN EDITION)
L. Guindaglia, A. Kotis, P. Brestas, P.Alivanis, E. Soulounia, N. Papanikitas
(2002, Nov. 28)
URL:http://www.eurorad.org/case.cfm?UID=1967
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Thoracic ganglioneuroma (IN EDITION)
V. Cantisani , E. Pagliara, F.Arduini, P.Cavallo, A. Blandini (2002, Nov. 28)
URL:http ://www.eurorad.org/case.cfm?UID=1968

The silent sinus syndrome (IN EDITION)
E. Andriotis, A.D. Rapidis, S. Liarikos, A. Attard, A. Tavemaraki (2002, Nov. 28)
URL:httpJ/www.eurorad.org/case.cfm?U1D=1969

POEMS syndrome (IN EDITION)
J.L. Michel, C. Reynier, M. Soubrier (2002, Nov. 29)
URL:httpJIwww.eurorad.org/case.cfm ?U1D= 1972

Ultrasonographic appearance after tension-free vaginal tape procedure for
stress urinary incontinence (IN EDITION)
S.K. Yoon,J.Y. Oh, J.C. Choi, K.N. Lee, K.J. Nam (2002, Dec. 01)
URL:http://www.eurorad.org/case.cfm?U1D= 1974

Mixed-type hiatal hernia mimicking pulmonary cystic lesion (IN EDITION)
C. Celenk (2002, Dec. 02)
URL:http J/www.eurorad.org/case.cfm?UID=1975

Antrochoanal polyp with accessory ostium (IN EDITION)
E. Rakhtawane, J.C. Le Van An, F.Jarno, P. Parva,T. Diallo (2002, Dec. 02)
URL:http ://www.eurorad.org/case.cfm?U1D=1977

Bronchoperlcardial fistula and pericarditis as complications of invasive
pulmonary aspergillosis (IN EDITION)
E. Parlorio,J.M. Garcia-Santos (2002, Dec. 03)
URL:http://www.eurorad.org/case.cfm?UID=1978

Segmental fracture of the clavicle (IN EDITION)
M. Ramakrishnan, G. Kumar (2002, Dec. 04)
URL:http JIwww.eurorad.org/case.cfm?UID=1980

Hepatic hemorrhagic hydatic cyst: CT and MRI findings (IN EDITION)
V. Cantisani, S. Fiori, L. Limiti, M. Petroni, V. Votta (2002, Dec. 04)
URL:http JIwww.eurorad.org/case.cfm?UID=1983

Multifocal exophytic hepatocellular carcinoma: Multlsllce spiral CT findings
with mulliplanar reconstructions (Online)
V.Cantisani, F.Altomari, F. Arduini, E. Pagliara, S. Visconti (2002, Dec. 05)
URL:http://www.eurorad.org/case.cfm?UID=1988

Unusual cause for change in bowel habit (IN EDITION)
J.D. Birchall (2002, Dec. 07)
URL:http ://www.eurorad.org/case.cfm?UID=1992

Glomus jugulotympanicum tumour (IN EDITION)
S.R. Vydianath, S.V.Chavda (2002, Dec. 08)
URL:http J/www. eurorad.orgicase.cfm?UID=1997

Spontaneous rupture of a mediastinal cystic teratoma (IN EDITION)
G. Ege, H. Akman, G. Cakiroglu, G. Kalaycy (2002, Dec. 08)
URL:http://www.eurorad.org/case.cfm?UID=2006

An usual cause for deep vein thrombosis (IN EDITION)
J.D. Birchall, S. Dawson, R.W. Kerslake, e.N . Ludman (2002, Dec. 08)
URL:htrp:llwww.eurorad.org/case.cfm ?UlD=2007

A case of silicosis: X-ray and spiral CT findings (IN EDITION)
V. Cantisani, C. Miglio, F. Altomari, M. Celestre, A. Talarico (2002, Dec. 09)
URL:http://www.eurorad.org/case.cfm?U1D=2012

CT features of an ileal carcinoid {Online}
V. Cantisani, F. Altomari , C. Miglio, M. Celestre, M. De Rubeis (2002, Dec. 09)
URL:http ://www.eurorad.org/case.cfm?UID=2014

Riedel's thyroiditis before and after treatment with tamoxifen (IN EDITION)
Z. Rumboldt, J. Hat, D. Bedek,T. Rumboldl , M. Marotti (2002, Dec. 09)
URL:http://www.eurorad.orgicase.cfm?UID=20 16

Primary Non-Hodgkin's lymphoma of the cecum (IN EDITION)
M. Kropivnik, B. Jamar, B. Eernele (2002, Dec. 10)
URL:http ://www.eurorad.org/case.cfm?UID=2019

Maxillary sinus osteoma (IN EDITION)
V.Cantisani, S. Padula, M. De Rubeis, F.Altomari , E. Tinelli (2002, Dec. 10)
URL:http ://www.eurorad.orgicase.cfm?UID=2020

Giant sigmoid diverticulum (IN EDITION)
P. La Pielra, F. Denicolo, A. Ginevra, S. Vollari , F. Barbanli (2002, Dec. 10)
URL:http://www.eurorad.org/case.cfm?UID=2021

Laryngocoele (IN EDITION)
E. Rakhtawane, J. Steiner, J.e. Le Van An (2002, Dec. 10)
URL:http://www.eurorad.orgicase.cfm?UID=2023

Churg-Strauss syndrome (IN EDITION)
L. Thanos, S. Tandeles, S. Milona, V. Kalioras (2002, Dec. 10)
URL:httpJ/www.eurorad.org/case.cfm?UID=2024

Child with double-inlet ventricle: Radionuclide ventriculography study
(IN EDITION)
D. Sobic-Saranovic, I. Jovanovic, N. Kozarevic, S. Pavlovic (2002, Dec. 11)
URL:http://www.eurorad.orgicase.cfm?UID=2025

Aneurysm of aortocoronary bypass graft: EST findings (IN EDITION)
V. Sinitsyn, D. Ustuzhanin, D. Mikhailov,T. Vesselova, S. Ternovoy
(2002, Dec. 11)
URL:http://www.eurorad.org/case.cfm?UID=2026

MR Imaging of post-surgical pseudomeningocele (IN EDITION)
G. Zuccoli, G. de Berti, F. Nicoli, G. Tognini, F. Ferrozzi (2002, Dec. 11)
URL:http ://www.eurorad.orgicase.cfm ?U1D=2027

Inactive form of cysticercosis causing seizures (IN EDITION)
E. Rakhtawane, J.e . Le Van An, e . Budet (2002, Dec. 11)
URL:http://www.eurorad.org!case.cfm ?UID=2028

Evaluation of carotid artery stenosis with different imaging modalities: DSA,
MRA and multidetector spiral CT (IN EDITION)
V. Cantisani , F.Pediconi, S. Fiori, L. limiti, V. Votta (2002, Dec. 12)
URL:htrp:/Iwww.eurorad.orgicase.cfm?UID--2030

Pneumomediastinum in a child (IN EDITION)
D. Lees, E. Ford, A.H. Carty (2002, Dec. 12)
URL:http://www.eurorad.orgicase.cfm ?UID=2031

Radiological investigation in a case of spindle cell carcinoma of the breast
(IN EDITION)
H.N. Khan, L. Wyld, A. Evans (2002, Dec. 12)
URL:http://www.eurorad.org/case.cfm ?UID=2032

Endovascular treatment of a carotldo-cavernous fistula (IN EDITION)
S. Chakraborty, T. Nixon (2002, Dec. 13)
URL:http://www.eurorad.org/case.cfm?UID=2034

Parosteallipoma of the femur (IN EDITION)
D.R. Warakaulle, A.F.Scarsbrook (2002, Dec. 13)
URL:http ://www.eurorad.org/case.cfm?UID=2035

Spinal intramedullary metastasis (IN EDITION)
M. Dakovic, Z. Rumboldt (2002, Dec. 13)
URL:http://www.eurorad.org/case.cfm ?UID=2036

Superior vena cava thrombosis and hemorrhagic mediastinitis as
manifestations of angioinvasive aspergillosis (IN EDITION)
E. Parlorio, G. Orturio (2002, Dec. 14)
URL:http ://www.eurorad.orgicase.cfm ?U1D=2038

Mesenchymal hamartoma of the liver extending to the subcapsule
(IN EDITION)
A. Mangov, R. Tammo,T. Takoeva(2002, Dec. 14)
URL:http://www.eurorad.orgicase.cfm?UID=2039

Medial subtalar dislocation (IN EDITION)
G. Kumar, A. Ng, B.N. Livingstone (2002, Dec. 15)
URL:http://www.eurorad.org/case.cfm ?UID=2040

Ogilvie'S syndrome (IN EDITION)
A. Krnic, D. Kapetanovic, G. Simac-Kubat, S. Schmidt, F. Jelavic-Kojic
(2002, Dec. 16)
URL:http://www.eurorad.orgicase.cfm ?UID=2042

Hysterosalpingography findings in a case of uterus didelphys (IN EDITION)
V.Cantisani, M. De Rubeis, F. Altomari, S. Padula, C. Miglio (2002, Dec. 16)
URL:http://www.eurorad.org/case.cfm ?UID=2043
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A primary liposarcoma of the posterior mediastinum (IN EDITION)
A Cinotti, S. Leprotti, P.Campanati, C. Colacei, G. Cavallesco (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?U1D=2046

Carcinoid tumour in Meckel's diverticulum: Sonographic diagnosis
(IN EDITION)
A Hollerweger, P.Macheiner, E. Huebner (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?UID=2047

MR findings in a case of ovarian mucinous cancer (IN EDITION)
V. Cantisani, F.Altomari, C. Miglio, M. Celestre, L. Maresca (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?U1D=2048

A case of renal adenocarcinoma associated with horse-shoe kidney:
CT findings (IN EDITION)
V. Cantisani, F. Altomari, C. Miglio, E. Pagliara, F.Arduini (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?UID=2049

MR cholangiopancreatography findings in a case of chronic pancreatitis
after administration of Secrelux (IN EDITION)
V. Cantisani, F.Altomari, C. Miglio, M. Celestre, G. Andreoli (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?UID=2050

B-cell Non-Hodgkin's lymphoma (IN EDITION)
A. Mangov, R. Tammo, T. Takoeva (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?U1D=2051

Aortocaval fistula (IN EDITION)
J. Birchall (2002, Dec. 17)
URL:http://www.eurorad.org/case.cfm?U1D=2052

A case of multiple intramuscular lipomas detected by MRI (IN EDITION)
A. Cinotti, C. Colacci, G. Antinol/i, P. Campanali (2002, Dec. 19)
URL:http://www.eurorad.org/case.cfm?UID=2055

Brain nocardia infection (IN EDITION)
L. Thanos, F.Takis, S. Mylona, S. Lyra, N. Batakis (2002, Dec. 19)
URL:http://www.eurorad.org/case.cfm?UID=2056

Non-Hogkin's lymphoma of the pancreas (IN EDITION)
O. Nawawi, Y.F. Aziz, AF. Hussain (2002, Dec. 20)
URL:http://www.eurorad.org/case.cfm?U1D=2057

MR findings in a case of multifocal hepatocellular carcinoma (IN EDITION)
V. Cantisani, C. Miglio, M. De Rubeis, F. Altomari, L. Maresca (2002, Dec. 20)
URL:http://www.eurorad.org/case.cfm?UID=2058

Mesenteric panniculitis: CT findings (IN EDITION)
V. Cantisani, G.M. Andreoli, V. Pasqualini, A. Blandini, L. Argnani (2002, Dec. 20)
URL:http://www.eurorad.org/case.cfm?U1D=2059

Non-Hodgkin's primary muscular lymphoma: CT and MRI findings
(IN EDITION)
V. Cantisani, G.M. Andreoli, F.Pediconi, E. Pagliata, P. Sedati (2002, Dec. 20)
URL:http://www.eurorad.org/case.cfm?UID=2061

Congenital cystic adenomatoid malformation of the lung (IN EDITION)
V. Cantisani, G.M. Andreoli, E. Pagliara, H.H. Abdi, L. Novelli (2002, Dec. 21)
URL:http://www.eurorad.org/case.cfm?U1D=2062

Retractile mesenteritis (IN EDITION)
M. Daskalogiannaki, I. Tritou, E. Apostolaki, P. Prassopoulos, N. Gourtsoyiannis
(2002, Dec. 21)
URL:http://www.eurorad.org/case.cfm?UJD=2063

A case of retroperitoneal ancient schwannoma: US and CT findings
(IN EDITION)
V.Cantisani, G.M. Andreoli, M. Pierleoni, L. Petrucci, P.Sedati (2002, Dec. 22)
URL:http://www.eurorad.org/case.cfm?UID=2064

Hepatic displastic nodule: MRI findings (IN EDITION)
V.Cantisani, H. Abdi, G.M. Andreoli, S. Visconti, D. Frascinelli (2002, Dec. 22)
URL:http://www.eurorad.org/case.cfm?UID=2065

Hemiazygos continuation of the inferior vena cava. Demonstration by
contrast enhanced MR venography (IN EDITION)
G. Giannikouris, I. Staikidou, C. Pikoulas, G. Mantzikopoulos (2002, Dec. 22)
URL:http://www.eurorad.org/case.cfm?U1D=2067
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Radiological relief of obstruction (IN EDITION)
J.D. Birchall, J.C. Jobling (2002, Dec. 22)
URL:http://www.eurorad.org/case.cfm?UID=2068

Type 1 split cord malformation: CT and MR findings (IN EDITION)
G. Zuccoli, N. Marcello, R. Rizzi, G. Tognini, F. Nicoli (2002, Dec. 22)
URL:http://www.eurorad.org/case.cfm?UJD=2069

Treatment of gastric varices by balloon-occluded retrograde transvenous
obliteration (BRTO) (IN EDITION)
N. Matsudaira, Y. Hirano, M. Komatsu, T. Naganuma, T. Kuramitu (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2070

A case of giant abdominal ganglioneuroma: CT findings (IN EDITION)
V. Cantisani, G.M. Andreoli, A. Righi, A. Blandini, E. Pagliara (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2071

A rare case of double anterior communicating artery aneurysm detected by
multislice 3D CT angiography (3D-MSCTA) (IN EDITION)
V. Cantisani, V. Finocchi, L. Limiti, G.M. Andreoli, V. Votta (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UlD=2072

MR features of laryngeal carcinoma (IN EDITION)
V.Cantisani, A. Blandini, P. Cavallo, E. Pagliara, F. Arduini (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2074

Myocardial infarction: Evaluation with multislice spiral CT (IN EDITION)
V. Cantisani, C. Miglio, G.M. Andreoli, F. Arduini, E. Pagliara (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2075

A case of esophageal carcinoma: 3D CT imaging findings (IN EDITION)
V. Cantisani, D. Fazzini, S. Visconti, E. Pagliara, F. Arduini (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2076

Diffuse inferior vena cava calcification in a patient with antiphospholipid
antibodies syndrome: Multislice spiral CT findings (IN EDITION)
V. Cantisani, G.M. Andreoli, C. Miglio, P. Sedati, E. Pagliara (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UlD=2077

A case of biliary hamartoma (von Meyenburg's complex):
CT and MRI findings (IN EDITION)
V. Cantisani, H.H. Abdi, G.M. Andreoli, E. Pagliara, F.Arduini (2002, Dec. 23)
URL:http://www.eurorad.org/case.cfm?UID=2078

Multiple hepatic abscesses: CT and MRI findings (IN EDITION)
V. Cantisani, S. Visconti, D. Fazzini, E. Pagliara, F.Arduini (2002, Dec. 24)
URL:http://www.eurorad.org/case.cfm?UID=2079

Contrast-enhanced and color Doppler ultrasonography of pancreatic and
parathyroid Involvement in men (IN EDITION)
M. D'Ono/rio, S. Vaseri, M. Falconi, C. Procacci (2002, Dec. 25)
URL:http://www.eurorad.org/case.cfm?UID=2081

Os Odontoideum: CT and MR findings (IN EDITION)
G. Zuccoli, F. Ferrozzi, G. Tognini, F. Nicoli (2002, Dec. 26)
URL:http://www.eurorad.org/case.cfm?UlD=2082

Renal artery stenting with long-sheath and monorail technique (IN EDITION)
S. MOlier-HOlsbeck,T. Jahnke (2002, Dec. 27)
URL:http://www.eurorad.org/case.cfm?UID=2085

Percutaneous transluminal angioplasty in a segmental renal artery
stenosis of a transplant kidney (IN EDITION)
E. Brountzos, P. Argyriou, E. Alexopourou, V. Nikolaou, D.A. Kelekis
(2002, Dec. 27)
URL:http://www.eurorad.org/case.cfm?UID=2086

Cauda Equina syndrome as a complication of ankylosing spondylitis:
MRI findings (rN EDITION)
G. Giannikouris, I. Staikidou, K. Pikoulas, G. Mantzikopoulos (2002, Dec. 27)
URL:http://www.eurorad.org/case.cfm?UID=2087

Osseous Kaposi (IN EDITION)
L. Thanos, V. Kalioras, S. Mylona, E. Despotopoulos, N. Batakis (2002, Dec. 27)
URL:http://www.eurorad.org/case.cfm?UID=2088

Solitary sacral plasmocytoma (IN EDITION)
B. Sankar, V. Kamath, M.S. Bell (2002, Dec. 27)
URL:http://www.eurorad.org/case.cfm?UID=2089
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lleo-caecal actinomycosis (IN EDITION)
V. Kalioras, S. Mylona , S. Lyra, D. Tosonidou, L. Thanos (2002, Dec. 27)
URL:http://www.eurorad.orgicase.cfm ?UID=2091

Salmonella mycotic aneurysm of the extracranlal internal carotid artery
(IN EDITION)
M. Sidiropoulou, T. Gerukis, M, Ekonomou, V. Kalpakidis, P, Palladas
(2002, Dec. 28)
URL:http ://www.eurorad.orgicase.cfm?UID=2092

Primary hemangiopericytoma of the spine: CT, MR findings (IN EDITION)
G. Zuccoli , F. Ferrozzi , G, Tognini, E. Nigrisoli , F. Nicoli (2002, Dec. 29)
URL:http ://www.eurorad.orgicase.cfm?UlD=2094

Ileocecal tuberculosis (IN EDITION)
K. Pagonidis , M, Daskalogiannaki, J. Grammatikakis, P. Prassopoulos,
N. Gourtsoyiannis (2002, Dec. 29)
URL:http://www.eurorad.org/case.cfm?UID=2095

MR imaging of abdominal lymphadenopathy in a patient with b-thalassemia
major (IN EDITION)
O. Papakonstantinou,T. Maris, S. Kostaridou, K. Pagonidis, N, Gourtsoyiannis
(2002, Dec. 29)
URL:http ://www.eurorad.orgicase.cfm?UID=2096

Osteoblastoma of the radius (IN EDITION)
A. Mangov, R. Tammo, T, Takoeva (2002. Dec, 29)
URL:http ://www.eurorad.org/case.cfm?UID=2097

De Quervaln's tenosynovitis (IN EDITION)
G. Mantzikopoulos, K. Pikoulas,l. Staikidou , G, Giannikouris (2002, Dec. 30)
URL.-http://www.eurorad,orglcase.cfm ?UID=21oo

Myxoid liposarcoma of the distal thigh (IN EDITION)
G. Mantz ikopoulos, K. Pikoulas, I. Staikidou, G, Giannikouris (2002. Dec. 30)
URL:http ://www.eurorad.org/case,cfm?UID=2102

Neurofibroma of the ischial nerve. Study of two cases with MRI (IN EDITION)
Z.G. Papathanassiou , M.T. Karamessini , P.Triantaphyllopoulos,V. Pastromas,
I.L. Panagiotopoulos (2002, Dec. 30)
URL:http://www,eurorad.orglcase.cfm?UlD=2103

Anisotropy in ultrasound and magic angle phenomenon in MRI:
Pitfalls In the imaging of the tendons (IN EDITION)
Z.G, Papathanassiou, M.T. Karamessini, P.A.Kraniotis, EX Solomou
(2002, Dec. 30)
URL:http ://www.eurorad.org/case.cfm?UlD=2104

Pop literal artery aneurysm associated to tibial exostosis (IN EDITION)
F,Takis, M. Pomoni, S. Mylona , A. Fidiarakis, L. Thanos (2002, Dec, 30)
URL:http://www.eurorad.orgicase.cfm?UlD=2105

Coxa Vara: A rare but important condition (IN EDITION)
C, Simpson , Z, Abiddin , C.E. Bruce (2002, Dec. 30)
URL:http://www.eurorad.orglcase.cfm?UID=2106

Esthesioneuroblastoma with pulmonary and pleural metastases
(IN EDITION)
A. Fidiarakis, S. Mylona, S. Lyra, D. Tosonidou, L. Thanos (2002, Dec. 31)
URL:http://www.eurorad.orgicase.cfm?UlD=2109

Esophago-bronchial fistula in a patient with locally advanced esophageal
carcinoma (IN EDITION)
V. Cantisani , A. Blandin i, P.Cavallo, G. Desideri , G.M . Andreoli (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm?UlD=2110

Recurrent parotid pleomorphic adenoma: US and MRI findings (IN EDITION)
V. Cantisani, G.M. Andreoli, C. Miglio, L. Petrucci, P. Sedati (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm?UlD=2111

Progressive visua/loss as the prominent cllnlca/ manifestation of a giant
cauda equina paraganglioma (IN EDITION)
G. Michailidis ,V. Katsiva, L. Kailidou , G. Pantazis, M. Tibishrani (2002, Dec. 31)
URL:http://www.eurorad.orgicase.cfm?UID=2114

Multiple insulinoma: StUdy with various imaging methods (IN EDITION)
E. Despotopoulos, M. Pomoni, S. Mylona, A. Tsanis, L. Thanos (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm7U1D=2115

Psittacosis: Radiological findings (IN EDITION)
S. Mylona, E. Despotopoulos, V. Kalioras, P. Goutzios, L. Thanos (2002, Dec. 31)
URL:hllp :l/www.eurorad.orgicase.cfm?UlD=2116

Optic pathways glioma in neurofibromatosis type I: MR findings
(IN EDITION)
G. Zuccoli , E. Della Giustina, D. Guidetti, F. Ferrozzi, F.Nicoli (2002, Dec. 31)
URL:http ://www.eurorad.org/case.cfm?UlD=21 17

Secondary hepatic lymphoma: US and CT findings (IN EDITION)
V. Cantisani, G.M. Andreoli, F. Arduini , E. Pagliara, S. Visconti (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm?UlD=2119

Recto-vaginal fistula: Radiographic findings (IN EDITION)
V.Cantisan i, A. Blandini , P.Cavallo, G. Desideri, E. Pagliara (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm?UID=2120

Small bowel metastasis from primary lung cancer (IN EDITION)
G. Sideris, G. Kotrotsos, E. Liapi, C. loannides, G. Malahias (2002, Dec. 31)
URL:http ://www.eurorBd.orglcase.cfm ?UlD=2121

Traumatic esophageal rupture: Esophagogram findings (IN EDITION)
V. Cantisani , A. Blandini , P. Cavallo , G. Desideri, E. Pagliara (2002, Dec. 31)
URL:http://www.eurorad.orglcase.cfm?UID=2122

Primary intrathoracic extrapulmonary hemangiopericytoma with multiple
recurrences (IN EDITION)
E. Liapi, S. Glannou, I. Tsagaridou, K. Kolokouris (2002, Dec. 31)
URL:http ://www.eurorad.orgicase.cfm?UlD=2124

A case of multisystem echinococcosis with a ruptured cystic component in
the right lung (IN EDITION)
B. Gulek , S. Ugurlu, S.Z. Ziylan (2003, Jan. 04)
URL:http ://www.eurorad.orgicase.cfm?UID=2129
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E-0001
Clinical experience with MultlHance® in CNS imaging
M.Essig:Hemefue~/DE

Gadobenate dimeglumine (Gd-BOPTA; MultiHance®), an extracellular contrast
agent approved in Europe and elsewhere for MR imaging of the CNS, possesse s
increased Tl relaxivity (rl=9.7 mM-'s-') and hence a stronger enhancing effect
at equivalent dose and serum concentration compa red to other available gado
linium agents. Recent intraindividual cross-over clin ical studies in patients with
enhancing intraax ial brain tumors have demonstrated up to 30% stronger signal
intensity enhanc ement and signif icantly better CNS-to·lesion contrast for Gd
BOPTA compared to other gadol inium agents .
The value of Gd-BOPTA for the hemodynam ic assessment of vascular malforma
tions pre- and post-embolization in"patients with cerebral AVMs has also been
demonstrated. In these studies, the higher relaxivity of Gd·BOPTA permitted a
reduction of the TR and TE parameters of the angiographic sequence and thus
an overall reduct ion of the scanning time so as to allow the acquisition of a pro
jection MR-DSA every 0.5 seconds after an l.v, injection of only 7 ml of Gd-BOPTA
over 2 seconds .
Finally, Gd-BOPTA has also shown strong clinical efficacy for perfus ion imaging
of the CNS. In healthy volunteers and patient subjects. a single dose of Gd-BOPTA
was sufficient to achieve high quality perfusion maps. Intra-individual compa ri
son with the more highly concentrated one-molar agent gadobutrol in these stud
ies revealed no differences between the agents in terms of the overall susceptibility
effect.
In conclusion, the high relaxivity of Gd-BOPTA facilitates the improved detecl ion
and delineation of CNS lesions and enables greater optimizat ion of funct ional
MR imaging protocols e.g. for perfusion MRI and dynamic MR angiography.

Cardiac imaging
G. Schneider: Homburg e.d. Saar/DE

With the development of fast MR imaging techniques, the diagnostic value of
contrast enhanc ed MR imaging of the heart has improved substantially. High
field clinical magnets, high-performance gradient hardware , and ultrafast pulse
sequence technology are rapidly making the vision of a comprehensive "one
stop shop" cardiac MRI examination a reality. Since tissue-specific contrast me
dia are not yet available for clinical card iac MR imaging , both the early and late
dynamics of extracellu lar MR contrast media are used for assessing the multiple
aspects of cardiac funct ion, including myocardial blood flow, myocardial viability.
and left ventricular function. Myocard ial blood flow can be assessed by monitor 
ing the first-pass of an MR contrast medium after bolus injection both under rest
ing conditions as well as under pharmacologic stress testing. Furthermore,
excellent contrast between infarcted myocardium and normal tissue can be ob
tained with delayed contrast enhanced MR imaging.
Myocardial infarction, including small subendocard ial infarction and chron ic scar,
is demonstrated as an area of "hyperenhancement" on delayed enhanced MR
images, while the signal from normal myocardium is nearly null. Prognostic fac
tors such as size of infarction , reflow and no-reflow phenomena , as well as mi
crovascular obstruction, can be evaluated In one single examination . Similarly.
important information on right ventr icular myocardial involvement and septal inf
arctions can be acquired using MR techniques. Another important concept in
acute myocard ial infarction is that left ventricular dysfunction may arise from ei
ther scarring due to necrosis or myocardial hibernation. In the latter case , the
blood flow is sufficient to sustain viable rnyocytesbut insufficient to maintain systolic
contraction. The concept of myocardial viability is critical for decisions concern
ing optimal clinical management. With up-to-date noninvasive MR imaging tech
niques, regions of irreversibly injured myocardium can be distinguished from viable
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but hibernating segments. thereby permitting the acquisition of important diag
nostic information in a single MR examination.

E-0003
Whole body MR-anglography
J.F. Debatin; Essen/DE

3D contrast-enhanced MRA is increasingly used for the evaluat ion of vascular
disease . It vastly differs from conventional MR strategies in that it is not f1ow
dependent. Signal is derived from the Tl-shortening effect of a paramagnetic
contrast agent , admin istered as an intravenous bolus (0.1-0.3 mmol/kg body
weight) In the antecub ital vein. During the shor t intravascular phase the intrave
nously injected Tl-shortening contrast prov ides signal in the vessel under
consideration. This allows coverage of large vascular terr itories in short imaging
times and generates images which are similar in appearance to conventional
contrast angiography.
Recent improvements in hard- and software performance have extended the ability
of contrast-enhanced 3D MRA regarding the display of the arterial morphology
even further. Reflecting the systemic nature of atherosclerotic disease , a whole
body MRA strategy was developed. The strategy permits display of the entire
arterial tree from the caro tid arteries to the distal trifurcat ion vessels in merely
72 s. Five slightly overlapp ing 3D image sets , each collected over 12 s and sep
arated by 3 s during which the table is moved, are acquired during the continu
ous infusion of paramagnetic contrast.
Init ial results documented the 5-station protocol to be accurate regarding the
morphologic display of the arter ial vasculature from the supraaor tic to the pedal
arteries. In 23% of patients the Whole-body display of the arteria l tree document
ed disease in non-suspected arterial territo ries. Whole body coverage, high diag
nostic accuracy, non-invasiveness , and short examination times combine to open
interest ing perspectives regarding the use of this strategy for arterial disease
Characterization, which will be discussed in detail.

E-0004
Contrast-enhanced MR imaging of the breast: Established technique and
new directions
F.Sardanelli; San Donato Milanese/IT

Contrast-enhanced magnetic resonance (MR) imaging of the breast is an impor
tant tool with well defined clinical indicat ions: 1) presurg ical local staging and
treatment planning (mult ifocality/multi centricily) ; 2) operated breast (differential
diagnos is between surgical scar and recurrence ; suspicion of residual or not ex
cised tumor immediately after surgery; suspicious nodule in patients with breast
implants) ; 3) evaluation of the effect of neoadjuvant therapy (quant ification of tu
mor volume: total, viable, and necrotic); 4) search for occult breast cancer with
known metastases; 5) screening of women at high genetic risk of breast cancer
(BRCA1/2 mutation carr iers; familial history of breast cancer) ; 5) special cases
with undefined diagnos is at X-ray mammography and ultrasound .The established
dynamic technique utilizes three·dimensional (3D) T l-weighted spoiled gradient
echo sequences (:5 3 mm no-gap coronal faxial par titions) before and after the
bolus intravenous injection of a Gd-chelate (0.1 mmollkg), repeated with a tem
poral resolution of :5 120 seconds , up to the seventh-eighth minute. Temporal
subtract ion, maximum intensity projections, and dynamic intensityftime and/or %
enhancementftime curves based on targeted regions of interest are standard
post-processing steps . 95-98% sensitivity and 75-80% specif icity for invasive
cancers is obtained, in relation to tumor neoangiogenesis.The two-compartment
distribut ion of non select ive Gd-chelates explains the dynamic behavior of the
different lesions in terms of vascular perfus ion and interstitial diffus ion. A gain in
specific ity can be obtained by increasing the temporal resolution during the first
phase after contrast inject ion (using both rapid Tl-weighted sequences or ultra
fast T2'-weighted perfus ion imaging).The use of high spatial in-plane resolution
can add sensitivity and specificity. New Gd-based contrast agents with high Tl 
relaxivity due to reversible protein interact ion may offer addit ional benef its.
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E-0007
Contrast bolus optimization In four row multi-detector CT angiography of
the coronary arteries
C.R. BeCker, C. Rist , C. Hong , A. Knez, A. Leber, R. Bruning, M.F Reiser;
Munich/DE
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E-0005
High concentration contrast media in MDCT angiography. Principles and
rationale
D. Fleischmann ; Stanford,CAlUS

Optimal contra st medium (CM) delivery becomes more difficult with fast 4- , 8
and 16-channel MD-CT.The purpose of this presentation is to review the physio
logic and pharmacokinetic principles of arterial enhancement following the intra
venous injection of an iodinated contrast medium . From there. rational inject ion
strategies for vascular MDCT will be derived .
The effect of the CM injection rate (Iodine administration rate) and the inject ion
duration (Iodine dose) on arterial enhancement can be modelled as a time inte
gral of unit enhancement responses to a series of small test-bolus inject ions. It is
shown that arterial enhancement is directly proportional to the iodine administra
tion rate, and that uniphasic (constant rate) injections lead to a "hump-shaped"
arterial time-attenuation curve. Consequently, a desired enhancement-plateau
can only be achieved with bi- or multiphasic injections. Shorter CT acquisition
times with taster CT scanners require higher iodine administration rates (~ 1.2 gJ/s)
to achieve adequale enhancemenI levels , if the general rule "injection duration
equals scanning duration " is followed . Greater iodine administration rates can be
achieved with high-concentration contrast medium (400 mgJ/ml).
Accurate timing of the scanning delay is crucial for vascular MDCT.Timing should
be individualized relative to the contrast medium transit time (tCMT)' which can be
determined using a test bolus or automated bolus triggering.The scanning delay
should be t"MT+ 2 s for arterial imaging . Saline flushing of Ihe venous system with
double-syringe power injectors is recommended in fast CTA acquisitions.

E-0006
Advances in MDCT thoracic imaging
A.F. Kopp; Tilbingen /DE

The introduction of multidetector-row CT (MDCT) into clinical radiology has rev
olutionized the spectrum of thoracic imaging. The current generation of MDCT
with simultaneous acqu isition of up to 16 slices enables scan speeds which are
45 times faster compared to single slice CT.The most important difference com
pared to conventional spiral CT is the conceptual change of acquiring a volume
of data rather than individual sections .This has also affected the techniques and
protocols for contrast injection for various applications: MDCT is ideal for the
evaluation of the patient with thoracic trauma: a single study optimized for evalu
ation of the lung parenchyma, aorta , and mediastinum is very helpful in the emer
gency room setting. MDCT has provided substantial benefits in evaluation of the
heart and vessels, MDCT further refines the diagnostic approach of PE. Various
studies have evaluated the benefit of MDCT on the detect ion of subsegmental
PE. Because of optimization of IV contrast enhancement, distinction and detec
tion of mediastinal abno rmalities can be significantly facilitated with MDCT. This
includes the ability 10detect enhancement patterns of mediastinal masses , help
ing in classifications of various disorders, and distinguishing mediastinal abnor
malities from adjacent vascular . Multiplanar and 3D capabilities can be particularly
valuable . MDCT also offers additional benefits in evaluation of the airway sett ing
of congeni tal anatomic, iatrogenic, and endobronchial as well as parabronchial
abnormalities. By selecting the appropriate concentration (up to 400 mgl /ml) and
times to use intravenous contrast material , and optimizing scan parameters , MDCT
can provide information unavailable with single slice helical CT.

Purpose: The primary aim of the study was to determine the optimal iodine den
sity and injection rate for coronary CT angiography (CTA). The secondary aim
was to determ ine the presence, degree and sites of coronary artery disease.
Convent ional coronary angiography (CCA) served as the gold standard for com
parison .
Materials and Methods: Sixty-four patients were randomly assigned to one of
four groups, which differed in regard to iodine concentration (Iomeprol 300 and
400, Altana , Konstanz, Germany) and injection rate (2.5 and 3.5 mils ). CTA was
performed with a four-row multi-detector CT scanner (Sensation 4, Siemens ,
Forchheim, Germany). Measurements of signal intensities (in HU) in the left ven
tricle and in 5 coronary arteries were obtained. Fifteen coronary segments per
patient were evaluated to localize and determine the degree of stenoses. The
overall accuracy of CTA to determine atherosclerosis and stenos is was com
pared to cardiac catheter.
Results: 300 mg!ml iodine injected at a flow rate of 2.5 mils resulted in accepta 
ble contrast enhancement in only 53.8% of the patients.The comb ination of the
higher iodine concentration (400 mg/ml) and the faster injection rate (3.5 mils)
achieved the highest signal intensity values . However, no significant difference
was observed between the higher iodine concentration at low flow and the lower
iodine concentration at high flow.
CTA was superior to coronary angiography to assess the overall presence of
atherosclerosis but neither specific for the site nor the degree of coronary artery
stenosis.
Conclusion: The higher iodine concentration resulted in higher signal intensities
than the lower concentration, at both injection rates. Intravenous injection of 1 gls
iodine results in optimal contrast enhancement of the coronary arteries.

E-OOOB
Advances in vascular and cardiac MDeT images: Aorta
C. Catalano, Rome/IT

Multidetector-row CT technology has completely changed the role of diagnostic
imaging with computed tomography, especially with regard to vascular and cardi
ac imag ing. Some of the technical limitations of single slice CT imaging, such as
low spatial and temporal resolution, non-isotropic voxels, and need of large vol
umes of contrast, has allowed to extend the application of CT to new fields of
imaging . It is now possible to perform accurate imaging of the arterial vasculari
zation through the acquisition of large volumes in a short time with very thin slice
collimation,To achieve good arterial enhancement, an adequate amount of iodi
nated contrast should be used, either using fast injection rates or high amount of
iodine . An important target for research on CT today is the opt imisat ion of con
trast medium administration, with the goal of achieving maximum arterial iodine
concentration within very short scan times .The use of contrast agents with high
concentration of iodine may be a possible solution to this challenge. In fact, the
limited temporal window may be overcome by a high iodine concentration, partic
ularly in the arterial phase of the study. We will review the results of a study
conducted at our institution comparing contrast agents with diffe rent iodine con
centrations and their relation with flow rate. We will also review the results ob
tained using different concentrations of iodine with low X-ray dose CT angiography
protocols .

E-0009
Advances In MSCT imaging of the peripheral arteries
M.L. Storto; Chiet i/IT

The introduction of multisl ice CT (MSCT) scanners has substantially improved
the quality and ease of perfo rming CT angiography.
Since very large anatomical volumes can be scanned with thin collimations and
in a short time, CT angiography of the entire lower extrem ity and aorto-iliac sys
tem is now feasible . Although good sensitivity and specificity had been previous
ly reported for identification of occlusions and greater than 50% stenosis of the
major lower extremity arteries with single slice CT, only limited segments could
be evaluated with sufficient spat ial resolution or two consecutive 60-second hel
ical acquisitions with two separate boluses of contrast material were required to
cover the entire volume . With MSCT there are no longer tradeoffs in coverage
and z-axis resolution. Our standard protocol for imaging the peripheral arteries
with a 4-slice CT scanner use a collimation of 4x2 .5 mm and a table feed of
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15 mmlrotation; 3 mm thick axial images are then reconstructed with an incre
ment of 1.5 mm.This allows to cover a volume of 120 cm in 40 seconds; 600-800
axial images are obtained in each study.

History of MRI contrast media development, accompanied by Magnevist®
H.-J. Weinmann , Berlin/DE

More than 20 years ago MR imaging ('NMR Tomography ' was introduced into
clinical research. At the beginn ing , it seemed very much as if the wide variety of
parameters of influencing the image would make the use of endogenous sub
stances unnecessary.
However, parallel to the development of this new imaging technology, Scher ing
initiated research for MRI contrast agents. Modify ing the properties - the relaxa
tion times - of the source of the signals , the water protons, seem to be a promis
ing app roach . Paramagnetic chelates based on Gado linium or Manganese ions
as an example fulfill the requirement for an effective and safe contrast agent.
First patents were filed 1981, first clinical stud ies started in 1983 in the Radiolog 
ical Department of the Gharlottenburg clinics , FU Berlin , an eX1raordinary fast
and successful development without any paralle l in pharmaceutical drug devel
opment. The first examinat ions of pat ients with brain tumors were conducted si
multaneously in Berlin and at the Hammersmith Hospital , London. As early as
1988, various health authorities granted a license for the use of Gd-DTPA under
the trade name Magnevisl® as the first contrast agent for MR imaging. Starting
from brain scanning, new indications were introduced such as contrast enhanced
MR of the breast or liver, or imaging myocard ial viability, just to name a few.
Magnetic resonance angiography (MRA) became another very powerful new tech
nique for this agents. Up to now, Magnevist® has been used successfully in more
than 40 million patients at a dose of 0.2 to 0.6 ml/kg (0.1 to 0.3 mmol/kg body
weight ). Magnevisl® reached a new quality of safety for contrast agents used in
diagnostic imaging.
Besides new imaging indications and novel formulations of gadopentetate (Mag
nevist® enteral and Magnevist® 2 mmol ) the research focussed on tissue-spe
cific compounds. New Gadolinium chelates (Gadovis l®) were recently introduced
for cerebral MR and MRA.
Superparamagnetic iron oxides (Resovist®) which accumulate in the RES cells
of the liver open new opportunities for the early detection of focal liver tumors . A
new hepatocyte specific agent (Eovis l®) will be introduced in the due future , a
substance which not just detects liver lesions but also proves additional informa
tion on the characteristics of the pathology and the functional status of the liver.
At the horizon are blood pool agents (Gadomer 17 or MS 325) with spec ial ben
efits in MRA and cardiac studies .Gadolinium based agents for contrast enhanced
MR lymphography and forthe detection of atheriosclerotic plaques are currently
evaluated in preclini cal research . The dream for tumor-spec ific agents may be
come reality because of the introduction of molecular biology techniques.
Novel cont rast agent with an new standard of safety and higher efficacy were
developed for MRI.The introduction of Magnevisl® in MRI not only introduced a
new dimension to diagnostic imaging, it also represented a milestone in contrast
medium research. Because of the extraordinary progress in MRI and CE MRI, it
is not clear how diagnostic imaging will look like in the next decade .
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E-0011
Brain perfusion with Gadovist® 1.0: First experience in Alzheimer's
dementia
L. 0stergaard, A.B. Dalby, L. Gyldensted, P. Johannsen, H. Brcendgaard ,
P. Vestergaard-Poulsen, C. Gyldensted;Arhus/DK

Introduction: Alzheimer's disease (AD) is the leading cause of dem entia among
the elderly. Correct and early diagnosis is crucial to intervention, whether in the
form of medical (symptomatic) treatment or care provision. Measurements of
cerebral blood flow by PWI may be important in the diagnostic evaluat ion of de
ment ia, including AD, as vascular pathology increases the risk of dementia, in
cluding AD.
Here, we report our first experience with perfusion weighted imaging in Alzhe im
er's disease (AD) using a new, high susceptibility contrast agent, Gadovist 1.0
Materials and Methods: Patients undergo ing diagnostic evaluation for dementia
were studied. MRI was performed on a GE Signa 1.5 Testa system: Standard
structural MRI (axial Tl, T2 , FLAIR), axial DTI and two perfusion sequences,
tracking a bolus of 0.1 (GRE) and 0.2 (SE) mmol/kg gadobutrol (Gadovist® 1.0 M,
Schering , Berlin, Germany) . Data were analysed to find cerebral blood 1I0w(CBF),
cerebral blood volume (GBV) and mean transit time (MTI)
Preliminary Results and Discussion: AD patients showed atrophy in structural
MRI. PWI showed global CBV reduction in AD patients in cortical grey matter
compared to the patient who did not rece ive the AD diagnosis. Focally, GBF re
duct ions in white matter hyperintensities and hypoperfusion in watershed areas
were observed.These findings suggest a vascular component in the pathogene
sis of dementia, and lends hope to revealing addit ional important diagnostic in
format ion by the use of PWI in the diagnosis of dementia.

E-0012
Contrast-enhanced MRA with Gadovis!® 1.0
B. Tombach , Mimster/DE

The 1.0 molar Gd-chelate gadobutrol offers the potential to be injected as a more
compact bolus for contrast-enhanced MRA compared to a 0.5 molar formulation.
Modern MRA sequences using central k-space acqu isition . half -fourier and par
allel imaging techniques may therefore profit from the increased intravascular Gd
concentration. However , the exact bolus timing has to be performed more care
fully compared to the commercially available 0.5 M agents.
Contrast enhanced MRA's includ ing injection protocols, coils and sequence pa
rameters are presented for the arterial vasculature from the cranial base to the
run-off vessels of the lower extremit ies. Future perspectives including whole body
MRA using key-whole techniques will be shown. Furthermore, safety aspects
following iv.-bolus injection up to flow rates of 5 ml/sec are summarized.

E-0013
Liver Imaging with Resovis!®: Clinical application
S. Schmitz. Berlin/DE

Resovisl® (Ferucarbotran) is a novel, well tolerated, bolus-injectable liver-spe
cific contrast agent based on superparamagnetic iron oxide particles, which was
recently introduced in several European countries. Resovist® is taken up by Kupffer
cells of normal liver tissue , but not by malignant liver tumours and thus generates
a tissue -spec ific contrast allowing for better detection of small lesions, in partic
ular metastases.
Other than Gadolinium-based cont rast media , Resovist® allows to take advan
tage of two contrast effects , a strong T2- orT2*-effect and a mild to moderate Tl
effect. Both effects can be employed for liver imaging. In order to explo it both
contrast effects , the imaging needs to be adapted.The general imaging strategy
may include:
Precontrast Tl- and T2-weighted pulse sequences; a dynamic series with an
arte rial and a portalveonus phase up to 5-10 minutes using a breath-hold Tl
weighted gradient echo technique, and late postcontrast Tl- and T2-we ighted
and T2*-weighted pulse sequences.The tissue specific imaging is basically done
with T2-weighted imaging sequences, while the T1-weighted sequences improve
lesion characterization.
In summary. Resovist® is clearly advantageous for liver MRI with regard to de
tection and characterization of focal liver lesions.

E-0014
New perspectives in liver imaging with Gd-EOB-DTPA
L. Grazioli, Brescia/IT

Development of new contrast agents increases the challenge of performing liver
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and patients . Compared to pre-contrast images , CNR of blood and myocardium
improved by 200% (p < 0.05 ) and the number of non-diagnostic segments signif
icantly decreased from 38% to 10%. Compared with conventional catheter ang
iography contrast-enhanced MRCA had a sensitivity of 80% and a specificity of
93% for the detection of substantial stenoses (> 50% luminal narrowing).
We conclude that Gadomer-17 significantly improves magnetic resonance coro
nary angiography and mandates further clinical evaluation in a larger patient co
hort with coronary artery disease.

MR imag ing. Issues include what agent should be used , when imaging should be
performed , and what pulse sequences to acquire . Decision must be based not
only on an understanding of the characteristics of available contrast agents, but
also on thorough knowledge of the clinical background of each patient. Gadolin
ium ethoxybenzyl-diethylenetriaminepentaacetic acid (Gd-EOB-DTPA) is a sec
ond generation gadolinium chelate which combines the properties of conventional
extracellular gadolinium agent with those of an agent targeted specifically to the
liver contrast media . Gd-EOB-DTPA behaves in a similar manner to Gd-DTPA
and Gd·BOPTA in distributing initially to the vascular- interst itial compartment af
ter injection. However, whereas only approx imately 4% of the injected dose of
Gd-BOPTA is thereafter taken up by epatocytes and eliminated in the bile, in the
case of Gd-EOB-DTPA about 50% of the injected dose is taken up and eliminat
ed via the hepatobiliary pathway after approx imately 60 minutes. The maximum
increase of liver parenchyma signal intensity is observed after approximately 20
minutes after injection, and lasts for approximately 2 hours. This agent is effec
tive in both the dynamic phase of contrast enhancement to determine the vascu
lar supply of a lesion, (Le.,whether the lesion is hypervascular or hypovascular,
and whether or not it demonstrates delayed pers istent enhancement), and, in a
later Iiver- specific phase to acquire more information on the cellular content of a
lesion (l.e., whether it possesses functioning or non functioning hepatocytes or
nonhepat ic tissue). This type of contrast agent , similarly to Gd-BOPTA, is capa
ble of highl ighting specific patterns of enhancement in benign and malignant liver
lesions, and this is highly beneficial for characterisation, thus giving two poss ibil
ities for detection and characterisation of focal liver tumors .

E-0015
SHU 555 C: Ultra small particles of iron oxide in MR angiography?
P. Reimer, Karlsruhe/DE

The rationale for the evaluation of contrast agents with a prolonged intravascular
retention is to overcome the limitations of the short time window and rapid ex
travasation of low molecular gadolin ium cnelates. Furthermore, we may open up
applications for oncologic imaging such as permeability and intravascular vol
ume measurements.
The new ultra-small iron oxide SH U 555 C (Schering AG, Berlin , Germany) as
an optimized formulation of carboxydextran -coated ferucarbotran is a sterile, bolus
injectable, ready-to-use formulation, provided in a concentration of 0.5 mmol Fe/ml.
Exper imenta l data on opt imized ferucarbotran formulations obtained during equi
libr ium phase have shown an excellent Tl-effect for various ferucarbotran formu
lations of different overall size and best results for a formulation with a mean
particle size of 21 mm. Clinically, SH U 555 C was evaluated in phase 1 with
doses up to 80 umol Fe/kg bw for first -pass 3D·MRA and equilibrium phase 30
MRA of the aortoiliac and chest region . Furthermore, the feasibility of SH U 555
C for cardiac perfusion and potential cardiovascular side effects during or follow
ing bolus injection was assessed. Quantitative analysis of first-pass MRA studies
demonstrated comparable enhancement profiles to experimental data.
SH U 555 C has proven to be an intravascular contrast agent with a high T1
effect suitable for both , first-pass MRA avoiding overlapping vascular structures
and equil ibr ium phase MRA.The agent was well tolerated and no cardiovascular
side effects occurred following bolus injection. Currently, comparative studies with
angiographic correlation are underway look ing at a range of vessel sizes .

E-0016
MS - 325: A blood pool contrast agent in MRA
K.-F. Kreitner, MainziDE

E-0017
Gadomer ·17: Cardiac imaging: Preliminary results in volunteers and
patients
J. Barkhausen, Essen/DE

Recently, Gadomer-17 (SHL 643A, Schering, Berlin, Germany ) a polymer ic gado
linium-based blood pool agent has been introduced for magentic resonance cor
onary angiography (MRCA ). We present our initial results on safety and efficacy
of Gadomer-17 for MRCA in volunteers and patients.
Six 6 healthy male volunteers and 12 patients (7 male, 5 female ; age range , 46
78; mean , 61.3 years) with angiographically proven coronary artery disease un
derwend breath-hold MRCA on a 1.5 T scanner. Unenhanced MRCA was
performed using a 3D steady-state free precession sequence, whereas after ad
ministration Gadomer-17 multiple 3D data sets were obtained using an inversion
recovery turboFLASH sequence.
Intravenous administration of gadomer-17 was well tolerated by all volunteers

E-0018
Schering supports MRI user education and training programmes
C. Harz , Berlin/DE
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Introduction to digital flat panel detection
G. Brunst , Solingen/DE

E-0020
Pediatric chest radiography
A. Patermann, Vienna/AT
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Dual energy in chest radiography
F.Fischbach, Berlin/DE

E-0022
EXCITE technology
G. Zannoli, Buc/FR

E-0023
EXCITE: Discover a new world of medical applications
V. Laurent, Nancy/FR
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focal nodular hyperplasia and other FLL as lymphoma and hydatic cysts are
evaluated.

2. Tocorrelate the US enhancement patterns with enhanced CT and MR scans.
3. Todescribe CE-US advantages and limitations in the differential diagnosis of

FLL compared to CT and MR scans.
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E-0024
Introduction: What is the current situation in liver imaging?
M.-M. Uggowitzer, Leoben/AT

Imaging of liver disease has become a complex and challenging as well as chang
ing task. First, detection and characterization of focal disease make various ap
proaches and different diagnostic algorithms necessary.Second, imaging of diffuse
liver disease substantially lacks sensitivity and adequate correlation with clinical
parameters and disease activity.
Today, radiological evaluation of the liver is nearly exclusively performed by using
cross-sectional imaging methods, including sonography, CT and MRI. Whereas
scintigraphy is predominantly used for evaluation of the hepatobiliary function,
18-FDG-PET scans with or without image fusion techniques will be more and
more applied in oncologic patients. Beside nuclear medicine, imaging of liver
disease, especially when evaluating focal lesions, makes the intravenous admin
istration of contrast agents mandatory. Although sonography of the liver has been
regarded as an accepted cost-effective imaging tool, its moderate sensitivity in
lesion detection is critical, predominantely due to the fact, that so far adequate
and stable contrast agents were not used routinely.
Due to extracellular Gadolinium chelates and especially to the use of supermar
amagnetic iron oxide (SPIO) contrast agents, not only sensitivity but also ability
of lesion characterization significantly increased with MRI. Due to this fact MRI
has widely replaced dynamic helical CT as a problem solving tool in liver imag
ing. However, studies have shown that the administration of ultrasound contrast
agents by intravenous bolus injection (e.g. SonoVue®, Bracco) is safe and easy
to-handle. Furthermore, functional and quantitative studies with US contrast
agents promise to dramatically improve the sensitivity and specificity of sonogra
phy in detection and characterization of focal liver lesions. Contrast-enhanced
sonography will rival MRI to become a first choice method in evaluating focal liver
disease, not only because of the increasing technical performance of recent ul
trasound scanners and their wide use but also because of standardized imaging
protocols and convenient and safe patient management.

E-0025
Characterisation of focal liver lesion with contrast ultrasound of second
generation
C. Nicolau, Barce/ona/ES

Diagnostic imaging of focal liver lesions (FLL) is based on vascular enhance
ment patterns of contrast enhanced CT and MR scan. Recent advances in ultra
sound (US) technology including harmonic and pulse inversion imaging and the
availability of second generation US contrast agents have led to the rapid devel
opment of US imaging which allows the visualization of tumoral vascularity. Sono
Vue (Bracco), a second generation ultrasound contrast agent, is a blood pool
ultrasound contrast agent, which consists of sulphur hexafluoride microbubbles
stabilised by a shell of phospholipids. Contrast specific softwares using SonoVue
and low mechanical index (MI) « 0.5) allow a real time evaluation of the liver
vascularization.
The aims of this presentation are:

1. To describe the SonoVue-enhanced-US vascular distribution patterns of the
most common FLL. In our hospital the contrast-enhanced vascular patterns
of 85FLL were studied and characterized either by fine needle biopsy (FNB),
CT or MRI included hepatocellular carcinomas, metastases, haemangiomas,

E-0026
Detection of liver metastases in cancer patients with enhanced ultrasound
T. Albrecht, Berlin/DE

Conventional ultrasonography (US) is relatively insensitive in detecting liver me
tastases. In studies with intraoperative correlation, US has been shown to have a
sensitivity of only 50-76% This is mainly due to the often relatively poor contrast
between the signal in the lesion and the surrounding liver. Furthermore, charac
terisation of a single lesion on US as a metastasis is usually not possible. Con
ventional US was therefore inferior to CT and MRI for imaging liver metastases.
This situation has changed with the advent of contrast agents, which lead to a
marked increase in liver-to-Iesion contrast and thus dramatically improve detec
tion of metastases.
SonoVue (Bracco) is the most recently licenced US contrast agent for liver imag
ing. It has a strong harmonic response even at low acoustic pressure or mechan
ical index (MI), thus giving strong signal enhancement without significant bubble
destruction. It is therefore ideally suited for continuous real time imaging of the
liver during the arterial, portal venous and delayed sinusoidal phase.
Assement of the pattern of dynamic enhancement during the three phases is
extremely valuable for characterisation of metastases. "Hypovascular" metastas
es (e.g. clorectal) show a variable degree of mainly peripheral ring-like enhance
ment during the arterial phase. "Hypervascular" metastases (e.g. melanoma) show
marked arterial enhancement of the entire lesion. Both types of lesions show no
or little enhancement during the portal venous and delayed sinusoidal phase.
This latter phenomenon leads to a marked increase in Iiver-to-Iesion contrast
and is most useful for improving lesion detection.

E-0027
Control and guidance of percutaneous treatment of liver malignancies
L. Solbiati, Busto Arsizio//T

Radiofrequency (RF) thermal ablation is the most widely employed minimally
invasive technique for the treatment of nonresectable hepatic tumors. RF treat
ments are generally guided with real-time sonography, which, however, cannot
differentiate necrotic changes from viable tumor. This goal is usually achieved
with contrast-enhanced CT and MR which can be performed only at the end of
treatment sessions. As lack of vascularity is the most easily detectable sign of
treatment efficacy, since August 2000 we have been employing contrast-enhanced
sonography (CEUS) with sulphur hexaflouride microbubbles (SonoVue™, Brac
co, Italy) before, during and immediately at the end of RF ablation procedures to
monitor and assess the therapeutic result prior to closing the treatment session.
Contrast specific-software (GGI, Acuson, USA - EGI, Siemens, Germany - CnTI.
Esaote, Italy) in continuous mode with very low mechanical index was employed
for all the examinations.
In a group of 109 patients with HCC in liver cirrhosis (192 lesions) and in 53
patients with liver metastases (97 lesions) undergoing a single session of percu
taneous RF tumor ablation, the sensitivity of CEUS for the detection of residual
tumor was almost equivalent to that of contrast-enhanced helical CT: only in 17/289
tumors CT detected foci of residual tumor which had not been visualized by CEUS.
More importantly, since the introduction of intraoperative CEUS the rate of par
tially unablated tumors has dropped from 16.1% to 5.9%.
Cost-effectiveness and reduction of patients' discomfort related to the need of re
treatment are the two most outstanding advantages of CEUS in this field.

E-0028
Contrast enhanced ultrasound: Beyond the liver
L. Thorelius, Stockhofm/SE

In the last few years several evidences have been presented on the utility of
contrast- enhanced US (CE-US) examination in the study of focal liver lesions
(FLLs) and on the vascular distribution pattern of the ultrasound contrast agents
which is comparable to that obtained with contrast-enhanced CT and MR. We are
currently using SonoVue™for the study of FLLs, but we found CE- US exams
also useful for studying circulation and lesions in other organs.
In our experience SonoVue™enhanced US has proven to be helpful for delinea
tion and follow-up of traumatic lesions in the kidneys, spleen and liver as well as
for identification or exclusion of lesions in these organs when CT findings were
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equivocal due to artefacts .Traumatic parenchymal lesions in isolated abdominal
trauma have been clear ly identif ied with CE·US . Splenic and renal infarctions
have also proven to be well detected with SonoVueTM.

The pancreas normally has an intense enhancemen t following contrast adminis
tration, and this may be useful in the follow up of parenchymal necrosis in pan
creatitis.ln some cases we used SonoVue™ for delineation of pancreatic tumours.
When correctly set-up, the ultrasound machine shows a high sensitivity to the
presence of micro bubbles and the image is relatively ' contrast specific' when
compared to the signal free baseline scan . Due to this, the absence of blood
circulation seems 10be quite reliably confirmed in lesions such as abscesses
and echogenic cysts. In a few cases we also used SonoVue to prove the pres
ence of blood circulat ion in parts of the intestinal wall.
In conclusion, ultrasound with intravenously administered SonoVue™in our ex
perience showed an interesting diagnostic potent ial for the study of lesions not
only of the liver, but also of other organs .
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